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PREFACE

This rcport documents work on USAFETAC Project 091203 for Electronic Systems Division/TCV, through
Detachment 2, 2d Weather Squadron, Hanscom AFB, MA 01731-5000. The FAA/Air Force Radar Replacement
Program is currently designed to use surface weather instrumentation and the triexponential model to determinc
radar beam refraction and height; based on earlier USAFETAC studies, the program director determincd that the
height specifications for the radar might not be met due to weather-induced errors in radar beam refraction. The
results of this study werc to be used in deciding on the most accurate and cost-cffective method for determining
radar beam height in the future. Project analyst was Michael F. Squires, USAFETAC/DNE.
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1. INTRODUCTION

1.1 Purpose. The purpose of this study was to determine the best method for specifying radar beam height error
("height error") at 40 proposed radar stations in the FAA-Air Force Replacement Radar (FARR) Program. "Hcight
error” is the differcnce between an object’s apparent altitude as shown on radar and its actual altitude.

1.2 The Physics of the Problem. As a radar becam propagates through the atmosphcre, it docs not follow a
straight path, but is refracted or bent. The amount of refraction or bending depends on the atmosphere’s
threc-dimensional refractivity gradient. Since most significant gradients of refractivity are in the vertical, the
problem is gencrally treated two-dimensionally, with vertical refractivity profiles.

Armospheric refractivity is a function of temperature, pressure, and water vapor. The amount of refraction must
be calculated accurately in order for a radar to determine the actual height of a target. Most radar systems usc a
refractivity profile based on a standard atmosphere of typical temperature, pressure, and water vapor. One might
think of the standard atmosphere as a climatology of the entire world, for all seasons and all times. Howecver, since
the actual and standard atmospheres are never the same, there is always some error in target heights computed with a
standard atmosphcre. The error is greater when the antenna is at low elevation angles (less than 2 degrees).

1.3 The Three Methods Studied. USAFETAC/DNE cxamined and compared the following three mcthods for
determining height error:

The triexponential model. This method uses actual observations of surf~ce tcmperature, pressurc, and
moisture at the radar station to generate an atmospheric profile. Since the amount of refraction in the lower
atmosphcre is proportional to obscrved surface refractivity, the triexponential model is an improvement over the
standard atmosphcre. However, the triexponential model is unable to correct for anomalous propagation causcd by
very unstable (subrefraction) or very stable conditions (superrefraction and ducting). The triexponential model can
only generate a vertical profilc of refractivity that decreases exponentially with height. Anomalous propagation is
the result of strong dcviations from this type of profile.

Site-Specitic climatological refractivity profiles. This method uses station-specific climatological
refractivity profiles that vary by month and hour. A major advantage is that it eliminates the nced for costly weather
cquipment at the radar station. Climatological profiles are an improvement over the siandard atmosphere because
they arc specific 10 location, scason, and time of day.

The standard atmosphere. As mentioned, this is the least accurate method for determining radar height
crror.

The measure of merit in assessing the relative value of cach of these methods was “height error,” or the
diffcrence between heights derived by each of the three height-finding methods and the height derived from a
radiosonde obscrvation (RAOB) closcst to the radar station (see 3.2 and equation 1). Thc hcight inferred by using
RAOB data in a raytrace model is taken as “"ground truth” for the purposes of this analysis. In fact, the "ground
truth” itsell contains errors caused by the fact that the nearcst RAOB can, at times, be unrcpresentative of
propagation conditions along thc radar bcam.




TABLE 1. RADAR AND RAOB STATION COMPARISON. Elevations and transmitter heights are
in meters; distances are in NM.

RADAR STATION (ELEV) RAOB STATION (ELEV) DISTANCE XMTR HGT
1. Mill Valley, CA (808) Oakland, CA (6) 21 802
2. FAA Acro Center, OK (unk) Oklahoma City, OK (397) 4 8
3. Makah, WA (446) Ouillaytc, WA (62) 25 384
4. Ocecana, VA (8) Wallops Is, VA (3 66 11
5. Lake Charles, LA (7) Lake Charles, LA (10) 5 8
6. San Clemente, CA (599) San Dicgo, CA (9) 65 600
7. Paso Robles, CA (1,000) Vandenbcerg, CA (112) 41 1,000
8. Crescent City, CA (26() Medford, OR (405) 72 1
9. Jedburg, SC(19) Charleston, SC (15) 13 19
10. Mt Santa Rosa, Guam (262) Anderson AFB, Guam (111) 4 151
11. Tyndall, FL (8) Apalachicola, FL. (6) 15 8
12. Salem, OR (1,140) Salem, OR (61) 24 1,080
13 Gibbshoro, NI (55) Atlantic City, NJ (20) 28 35
14. Ellington, TX (13) Lake Charles, LA (1)) 106 8
15. Watcrford City, ND (762) Glasgow, MT (700) 118 62
16. Cross City, FL (19) Apalachicola, FL (6) 105 19
17. Slidell, LA (R) Boothville, LA (()) 64 8
18. Ft Fisher, NC (8) Charleston, SC (15) 124 1
19. Bucks Harbor, ME (67) Portland, ME (19) 138 48
20. El Paso, TX (1.225) El Paso, TX (1,194) 12 31
21. Phocnix, AZ (1,598) Winslow, AZ (1 988) 81 110
22. Richmond, FL (4) West Palm Bcach, FL (6) 65 8
23. Nashwank, MN (494) Interational Falts, MN (361) 71 133
24. Lakeside, MT (2,085) Great Falls, MT (1 115) 125 970
25. Mt Kaala, HI (1,225) Lihue/Kauai, Hl (45) 72 1,180
26. Sonora, TX (705) Dei Rio, TX (31 34) 68 392
27. Whitchorse, FL (2R) Waycross, GA (46) 60 ]
28. Riverhead, NY (78) Atlantic City, NJ (20) 121 58
29 Silver City, NM (2,320) Tucson, AZ (779) 12 1,541
30. Empirc, MI (333) Green Bay, Wi (214) 90 119
3t. Finlcy, ND (461) Bismark, ND (506) 124 1
32. Utica, NY (547) Albany, NY (89) 46 458
33, Mica Peak, WA (1,58%) Spokanc, WA (721) 18 867
4. M Laguna, CA (1,890 San Dicgo, CA (9) 38 1.890
15, Malmstrom, MT (1,068) Great Falls, MT (1 115) 6 ]
36, Patrick, FlL. (4) West Palm Beach, FL (6) 9s 8
37, Odessa. TX (Y51) Midland, TX (872) 18 79
38. Ft Loncsome, FL (43) Tampa, FL (13) 14 30
39. North Truro, MA (49) Chatham, MA (16) 22 i3
40. Oilton, TX (28(0) Monterrey, MX (448) 19 1




2. DATA USED

2.1 RAOB Data. Table ! (opposite) lists the 40 proposed FARR stations and the corresponding RAOB stations
used in each amalysis. Station elevations (meters MSL) and the distance (NM) between cach radar and RAOB
station arc also given. Table 1 gives transmitter (antenna) height in meters above ground level (AGL) for cach
station used in raytrace modcl calculations (the heights in the raytrace model are also AGL). Antcnna hcight for a
given radar station depends on the difference between its elevation and that of the RAOB station.

+ I the RAOB and radar are at or near the same elevation, an arbitrary antenna height of 8 meters is specificd.
Lake Charlcs, LA, is an example.

« If the radar station is Aigher than the RAOB station, antenna height is obtained by subtracting RAOB elcvation
from radar clevation. For example, antenna height for the Mill Valley, CA, radar is sct to 802 meters
(808-6=802). This makes physical sense because the RAOB at Oakland captures the marine boundary layer;
the Mill Valley radar, however, is well above it.

« If the radar station is lower than the RAOB station, an antenna height of 1 meter is specificd, and the raytracc
model assumes the ground to be the station elevation of the RAOB. Elevations below this cannot be specified.
The I-meter antenna height is assigned to place the radar as low as possible.

The RAOB data used in the study was from USAFETAC's upper air-databasc (UA DATSAV). Daa for cach
staitoin included height, temperature, pressure, vapor pressure, and modificd refractivity. Gross crror checks were
performed on all data. A 10-year period of record (POR) was uscd for each station. CLIMORAY, a raytrace model
devcloped to mect the specific needs of this project, uses modified refractivity as an input; the other thermodynamic
variables were needed for the triexponential model at the surface.

2.2 Climatological Profile Data. Climatological profiles were generated from the historical upper-air dawa.
Each RAOB was interpolated to 30-meter increments from the surface to 5,000 meters and to 50-metcr increments
from 5,000 to 11,000 mcters. The data was stratified by month and hour and mcdian values of refractivity werc
calculated.

2.3 Triexponentlial Model Data. The triexponential model generates refractivity profiles based on the an
cxponcential decrease of refractivity with height, as shown here:

.} A
N(h) =T77.6 ;ﬁc("') +3.75X 10° -’1‘3, c(”') ()
o o
Where

N(h) = refractivity (N-Units) at height h (meters) h = hcight of interest (m)

P, = surface pressure (mb) H = wetscale height (m)

T, = surface temperature (°K) H = dry scale height (m)

£, =surfacc vapor pressure (mb)




Westinghouse, the FARR contractor, specificd a wet-scale height of 2.5 km. The dry-scale height is computed
using surface tempcraturc and moisture, assuming a tropopause height of 9 km, as specificd by Westinghouse.

For this study, surfacc pressure, temperature, and moisture from each RAOB werc used o generatc a
triexponentially modeled refractivity profile. Note that at the surface (h=0), the exponentials reduce to onc; this
cxpression becomes the standard equation for computing refractivity from weather data.

2.4 Standard Atmosphere. The 1962 U.S. Standard Atmosphere (as in Phillips Laboratory’'s RADTRAN
mode!) was uscd 1o gencrate a “standard atmosphere refractivity profile." RADTRAN was chosen because it
contains moisturc data not in the U.S. Standard Atmosphere. Table 2 gives the refractivity profile (contained in data
statements in CLIMORAY --see 3.1) for the standard atmosphere.

TABLE 2. STANDARD ATMOSPHERE REFRACTIVITY PROFILE.

Height (km) M-Units Height (km) M-Units
0 3304 16 2549.1
1 438.5 17 2700.1
2 557.3 18 2853.1
3 683.7 19 3006.2
4 816.2 20 3159.8
5 952.1 21 33139
6 1090.6 22 3468.4
7 12314 23 3623.3
8 1373.6 24 3778.5
9 1517.2 25 39339
10 1662.2 30 4714.1
11 1808.3 35 5496.9
12 1953.5 40 6280.9
13 2100.4 45 7065.4
14 2248.8 50 7850.2
15 2398.4




3. METHOD

3.1 CLIMORAY. USAFETAC developed a raytrace model (CLIMORAY) to meet the specific needs of this
study. After CLIMORAY had processed the entire 10-year POR of RAOB data, output was analyzed to produce
statistics that show which method of specifying a refractivity profile is most usetul.

To creatc CLIMORAY, the raytrace subroutine from the Naval Ocean Systems Center (NOSC) Latcrally
Hetcrogencous Raytrace Model was converted from Quick-BASIC to FORTRAN and a FORTRAN driver was
developed. CLIMORAY determines the height of the center of a radar beam at a specific range given an initial
clevation angle and four types of atmospheres: RAOB, triexponential, climatology, and standard atmosphere. For
this study, height error was computed at a range of 175 NM and an initial elevation angle of zero degrees.

3.2 Helght Error. The height of the radar beam computed with RAOB data is assumed to be correct since it is
based on actual observed data. Variability of the actual beam height associated with (1) resolution of the RAOB,
and (2) horizontal homogeneity of the atmosphere, are not addressed in this report. Height errors derived from the
three modeled atmospheres (triexponential, climatology, and standard atmosphere) were computed for each
observation in the POR. "Height error” is defined as:

HEIGHT ERROR = (HEIGHT DERIVED FROM MODEL) - (HEIGHT DERIVED FROM RAOB) (2)

I the model height is less than an observed height, the hcight error is ncgative. A negative height error implies that
the radar-indicated height of the target is lower than its actual height. Large negative height errors are associated
with subrefraction, which occurs with very unstable lapse rates. A positive height crror implics that the wargel
appears higher on radar than it really is. Large positive height emrors arc associated with superrefraction and ducting,
vhich are characterized by very stable lapse rates and inversions. The root mean square error (RMSE) was also
computed and is dcfined as:

; - 2
RMSE = \/Z(He:ghl Error) 3)

whcre N is the total number of observations.




‘ 4. RESULTS

A summary of RMS crrors over the entirc POR for each model for all of the proposed FARR sites is given in
Table 3. A morc dctailed analysis of each station (including maximum and minimum error, distributions of error,
and standard deviations) is given in the Appendix.

TABLE 3. RMS ERROR SUMMARY. All values are in meters.

Triexponentlal Standard

’ Radar Station Model _ Climatology Atmosphere
1 Mill Valley, CA 1671 1614 1651
2 FAA Aeronautical Center, OK 1704 1665 1671
3 Makah, WA 1275 1239 1273
® 4 Oceana, VA 1875 1858 1941
5 Lake Charles, LA 1833 1822 1894
6 San Clemente, CA 2399 2361 2404
7 Paso Robles, CA 1306 1318 1308
8 Crescent City, CA 2406 2289 2303
9 Jedburg, SC 1982 1973 2012
10 Mt Santa Rosa, Guam 629 626 950
11 Tyndall, FL 1882 1866 1892
12 Salem, OR 986 954 985
13 Gibbsboro, NJ 1604 1621 1677
14 Ellington, TX 1833 1822 1894
15 Waterford City, ND 1151 1151 1206
16 Cross City, FL 1894 1880 1919
‘ 17 Slidell, LA 1865 1812 1976
18 Ft Fisher, NC 2009 1994 2027
19 Bucks Harbor, ME 1067 1078 1130
20 El Paso, TX 1914 1863 1907
21 Phoenix, AZ 603 587 976
22 Richmond, FL 1391 1379 1384
23 Nashwauk, MN 928 916 1018
24 Lakeside, MT 206 233 596
25 Mt Kaala, HI 1418 1231 1617
26 Sonora, TX 915 952 1011
27 Whitchorse, FL 2074 2145 2091
28 Riverhead, NY 1543 1555 1631
29 Silver City, NM 390 403 531
. 30 Empirc, Mi 990 978 1057
31 Finley, ND 1805 1802 1773
32 Utica, NY 369 371 545
33 Mica Pcak, WA 443 446 651
. 34 Mt aguna, CA 792 787 793
35 Malmstrom, MT 2281 2053 2092
36 Patrick, FL. 1397 1384 1388
37 Odessa, TX 1796 1774 1795
38 Ft Lonesome, FL 1804 1784 1872
39 North Truro, MA 1932 1894 1980
40 Oilton, TX 1949 1996 1969




Climatology had the lowest RMS error at 28 stations, the triexponential model had the lowest RMS crror at 12,
and the standard atmosphcre has the lowest error at one. Climatology and triexponential tied at Waterford City, ND.
Conversely, the standard atmosphere had the highest RMS error at 26 stations, triexponential at 11, and climatology

at three.

At most stations, RMS crrors for all three methods were similar, no matter what model is used to generate a
refractivity profile, the result is an atmosphere in which refractivity decreases exponentially with height. Thercforc,
the vertical gradient of refractivity, which determines actual propagation, is similar for all three models. None of the
models were able to specify anomalous propagation conditions. RAOB data can detect anomalous propagation

conditions; therefore, large height errors can (and do) result from using modeled data.




5. CONCLUSIONS
The study compared the relative effectiveness of using the tricxponential model, climatology, or the standard
atmosphere to specify a refractivity profile for input to a raytrace model. The results of this study indicate that:

« RAOB data is thc most effective (but most expensive) method for specifying refractvity profiles.

« Climatology is more cffective than the triexponential model at most of the proposed FARR sites.

« In most cases, the diffcrence between climatology and the triexponential model is small.

« Climatology and the tricxponential model providc an improvement over the standard atmospherc in most
Cases.

Even though the tricxponential model and climatology have similar RMS height error statistics, climatolooy requires
no special weather equipment at the radar site and is relatively inexpensive.




APPENDIX

Radar Statlons. The charts and tables in this appendix (Figures n-1 through n-9) provide a detailcd analysis of
height errors at cach of the proposcd FARR sites. The "n" in each figure number refers to the sequence number of
the radar station as it is listed below.

1. Milt Valley, CA 21. Phoenix, AZ

2. FAA Aero Center, OK 22. Richmond, FL
3. Makah, WA 23. Nashwank, MN
4. Oceana, VA 24. Lakeside, MT
5. Lake Charles, LA 25. Mt Kaala, H!

6. San Clemente, CA 26. Sonora, TX

7. Paso Robles, CA 27. Whitehorse, FL
8. Crescent City, CA 28. Riverhead, NY
9. Jedburg, SC 29. Silver City, NM
10. Mt Santa Rosa, 30. Empire, Mt

11. Tyndall, FL 31. Finley, ND

12. Salem, OR 32. Uica, NY

13. Gibbsboro, NJ 33. Mica Peak, WA
14. Ellington, TX 34. Mt Laguna, CA
15. Waterford City, ND 35. Maimstrom, MT
16. Cross City, FL 36. Patrick, FL

17. Slidell, LA 37. Odessa, TX

18. Ft Fisher, NC 38. Ft Lonesome, FL
19. Bucks Harbor, ME 39. North Truro, MA
20. El Paso, TX 40. Oilton, TX

Data Types. The numbers 1-9 after the "n” indicate the data provided for each station, as listed below.

RMS error table

Monthty RMS error chart

Monthly RMS errors by hour chart

Error statistics table

Error distribution table

Height error distribution chart
Triexponential model errors by month table
Climatology errors by month table

Height distribution chart

©EeNOO AL =

For Example, Figurc 1-1 gives RMS errors for Mill Valley, CA, while Figure 3-5 gives triexponential model
errors for Makah, WA. A description of each of the figures follows.

Figure n-1 RMS Error Tables for cach model (triexponential, climatology, and standard atmospherc) are given
in Figure n-1. RMS crrors are given for the entire POR, by month, and by month and hour. Large RMS errors arc
associated with anomalous conditions such as subrefraction and ducting.

Figure n-2 Monthly RMS Error Charts. Plots of monthly RMS error for each model arc given in Figurc n-2.
These charts are plots of monthly data from Figure n-1. Seasonal variations in height error can be inferred from this
chart. In gencral, RMS errors for all threc models are similar. The curve labeled "RMS Modcl Difference”
rcpresents RMS crror differences between the triexponential mode! and the climatology for each RAOB tested.
Although monthly RMS crrors for climatology and the triexponential model are similar, the error between the two
modcls on a case-by-casc basis is large. This indicatcs that on any given day, the results from climatology and the
triexponential model arc different.

A-1




Figure n-3 Monthly RMS Errors by Hour Chart. Figurc n-3 is similar w Figure n-2, except that the resulis
arc also stratificd by hour; this chart, thercfore, highlights diumal variations in RMS error. Results arc only
displayed for climatology and the triexponential model.

Figure n-4 Error Statistics Table. As explaincd in Section 2 of this study, "error” is defined as the difference
between the height of the radar beam computed by modeled data (triexponential, climatology, or standard
atmosphere) and observed (RAOB) data. Positive errors result when the model generated height is higher than the
RAOB-generated height, a condition that occurs with superrcfraction and ducting. Negative crrors result when the
RAOB-gencrated height is higher than the model-generated height; this occurs with subrelraction. The mean,
standard deviation, and extreme of height error for the entire POR for all three models (triexponential, climatology,
and standard atmosphere) are given in Figure n-4. The mean error should be used with caution becausc of the large
standard dcviations in thesc tables.

Flgure n-5 Error Distribution Table. The frequency and cumulative frequency distributions of height crrors
for the entirc period for both modcls are shown in Figure n-5, plus the height-error distribution associated with the
standard atmospherc. Height errors arc grouped into 500-meter intervals. The midpoints of thesc intervals are given
in the lefimost column. The negative height errors are due to subrefraction; targets would appear lower than they
actually are. Positive errors are due to superrefraction and ducting; targets would appear higher than they actually
arc.

Figure n-6 Helght-Error Distribution Chart. Figure n-6 is a histogram of the height-crror distribution given
in Figurce n-5. Height crrors are grouped into 1,000-meter intervals for cach of the threc models. The midpoints of
these categories are labeled on the horizontal axis. It is desirable for a model to have a large count in the zcro meter
category. Some stations may have a lower RMS error for a particular modcl, but the samc model may have morc of
its height-crror distribution outsidc the zero meter category.

Figure n-7 Triexponential Monthily Error Distribution Table. Figure n-7 gives the percent distribution of
height error by month for the triexponential model. As in Figure n-5, the height-crror category is shown in the
leftmost cotumn, Columns to the right give monthly distributions. This table is useful for analyzing the monthly or
seasonal variation of height error.

Figure n-8 Climatological Monthily Error Distribution Table. Figure n-8 is the same as Figure n-7, except
that the tnformation is for climatology.

Figure n-9 Helght Distribution Chart. The distributions of heights for all four methods (RAOB, tricxponcntial
madcl, climatology. and the standard aimosphere) are displayed as a block chart in Figurc n-9. The height is the
altitude of the radar beam with a zero-degrec clevation angle at a range of 175 nm. The horizontal axis i< divided
into 1,000)-meter catcgories centered on the labeled value. The numbcer at the basc of cach block indicates the
numbcr of times a height occurred within that category.

EXAMPLE: In Figurc 1-9, the height of the radar beam bascd on RAOB data was 6,000 meters (+/- 5(X) meters)
717 times. The wricxponential model predicted this height category two times, while climatology predicted it 654
times. The standard atmosphere never predicted this catcgory. Since there is no monthly or hourly variation in the
standard atmosphere, it only predicts one height. Therefore, its height distribution is always within onc height
catcgory.

Figure n-9 explains why there are large RMS errors. Most stations have a bimodal distribution of heights associated
with thc RAOB data (but not the modeled data). The secondary maximum ncar 1,0(0) meters is duc to ducting,
which lcads to large positive height errors, as well as to very large RMS errors. Nonc of the modcls arc able to
adequately specify ducting. Figure n-9 also explains why there are similar RMS errors for all three models. Since
the height distributions for all three models is similar, their RMS errors are also similar.
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RMS ERRORS (meters) FOR
Mill valley, CA (OAK RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1671 1614 1651

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1094 934 1235
FEB 1304 1228 1377
MAR 1222 1102 1329
APR 1366 1257 1467
MAY 1847 1646 2028
JUN 2285 2001 2534
JUL 2048 1883 2203
AUG 2301 1784 2714
SEP 1760 1340 2100
OoCT 1720 1613 1822
NOV 1327 1356 1296
DEC 1129 1105 1152

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1079 929 1211
FEB 1270 1197 1340
MAR 1209 110 1299
APR 1341 1246 1429
MAY 1746 1566 1908
JUN 2153 1923 2359
JUuL 1973 1832 2107
AUG 2163 1716 2526
SEP 1742 1341 2070
OoCT 1707 1609 1802
NoOV 1318 1354 1281
DEC 1124 1098 1150

Figure 1-1
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Mill Valiey, GA {(OAK RAOQH Dota)
Range= 173 KM Angle=0 DEQ

MONTHLY RMS HEIGHT ERRORS BY HOUR

2500 7
1800
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Figure 1-3

5001 ...‘......:........:':......-..:‘........._.'..‘.......E.........:"........:'.........::.........:'.v...”..:'.........::

nov

oct

AUS

in

MAY

APR

NAR

FED

AN

MONTH




ERROR STATISTICS

Mill valley, CA (OAK RAOB Data)

Range=175 NM Angle=0 DEG

STANDARD
MODEL MEAN DEVIATION
TRIEXPONENTIAL 471.94 1602.84
CLIMATOLOGY 208.82 1600.83
STANDARD ATMOSPHERE 327.62 1618.40

Figure 1-4

MINIMUM
VALUE

-2199.5
~2663.5
~2313.3

MAXIMUM
VALUE

6704.9
6597.4
6673.6




TRIEXPONENTIAL MODEL ERRORS
Mill valley, CA (OAK RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Fregquency Percent
~2000 4 0.1 4 0.1
~1500 36 0.5 40 0.5
~1000 273 3.5 313 4.1
-500 1547 20.0 1860 24.1
0 3189 41.3 5049 65.4
500 1409 18.3 6458 83.7
1000 424 5.5 6882 89.2
1500 168 2.2 7050 91.3
2000 87 1.1 7137 92.5
2500 57 0.7 7194 93.2
3000 38 0.5 7232 93.7
3500 13 0.2 7245 93.9
4000 8 0.1 7253 94.0
4500 14 0.2 7267 94.1
5000 ? 0.1 7274 94.2
5500 4 0.1 7278 94.3
6000 79 1.0 7357 95.3
6500 362 4.7 7719 100.0

CLIMATOLOGY ERRORS
Cumulative cumulative

ERROR Frequency Percent Frequency Percent
~2500 3 0.0 3 0.0
~2020 26 0.3 29 0.4
~1500 280 3.6 309 4.0
~1000 817 10.6 1126 14.6
-500 2227 28.9 3353 43.4
0 2540 32.9 5893 76.3
500 810 10.5 6703 86.8
1000 265 3.4 6968 90.3
1500 136 1.8 7104 92.0
2000 70 0.9 7174 92.9
2500 46 0.6 7220 93.5
3000 20 0.3 7240 93.8
3500 11 0.1 7251 93.9
4000 7 0.1 7258 94.0
4500 15 0.2 7273 94.2
5000 5 0.1 7278 94.3
5500 90 1.2 7368 95.5
6000 251 3.3 7619 98.7
6500 100 1.3 7719 100.0

Figure 1-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLRE OF ERROR BY MONTH

» ERROR MONTH
Col Pct |JAN | FEB |MAR |APR | MY |oun |our |ave |seP jocT |nov joEc | Total
-------- PR U Yy R PRI SR e L T YOGy YRS Py Ep NP TR P R S

-2000 | ©6.00} o©0.00] o0.00| o0.00} o0.00| c.00] o0.30] o0.31]| o0.00| o0.00]| o0.00 | 0.00 ]}

| mmmmm bommnnmmn temccccan temmmma—- Prccm—a—- oo cm - Voocamcnn tosammman tonsccmmaa e mann brmmcar—— [ TN +

-1500 | 0.00 | o0.00 | o0.00| o.00| o0.45) o0.32) 1.36| 1.85| o0.95| 0.15| o0.63{ 0.15 |
-------- L R et e L R ettt R R ek Attt Tl B R el
-1000 | o0.61}{ 1.51| 1.21| 207 | 273 3.9¢| .16} 7.89| 7.31| 382 | 1.74]| 1.36 |
-------- g S Sy e £ T TPy RPRPIINUEY PIPIGEPIPRNR I YU I PR TR T ey Py S ———— 1
-500 | 15.30 | i4.74 | 10.62 | 20.06 | 20.91 | 22.08 | 30.30 | 26.47 | 25.12 | 25.38 | 13.77 | 15.45 |
-------- S e e T T Ty VP S 3
0| %6.06 | 51.59 | 58.88 | 47.45 | 34.85 | 27.13 | 20.76 | 18.73 | 31.64 | 40.98 | 53.01 | 55.00 |
-------- L ek A dadaideilb et T LR E LT PR Dl D e et R B e e e R e it d
500 | 19.85 | 18.93 | 18.36 | 19.27 | 19.09 | 19.24 | 18.33 | 19.81 | 14.79 | 14.98 | 18.0¢ | 18.33 |
-------- e e T T T TUPSpIY JEpI PRI PHIIFIPEEI I TP EPRPEEPEY SUGR S I Y DU PRy Sy P
1000 | 2.88) 5.86 | 4.55| 3.3¢| 7.73| 7.73| s.45] 635 8.11| 4.28 | S5.54] 4.24 |
-------- L ittt Sttt Al Attt ettt Attt At i Attt ittt ittt bl

‘ 1500 | ©0.76 | 2.18| 1.97 | 1.43] 2.73| 3.63| 2.36) 30| 2.38| 1.99| 1.58} 1.82 |

-------- L T T e T T R Ll R e L bt T S T

2000 | o0.91 | o©0.84| 1.06 ) 1.43| 1.82| 1.58 | 1.36} 1.08| 0.79| o0.92| o0.79 | o0.91 ]
-------- L R e e R P Py Pl PR T TR P L b L Ll R o etttk ey R R e D
2500 | ©0.45| o0.50| o.00| o0.68 | 1.20| 1.10| o0.91]| 1.08| 1.59| 0.76| o0.63| o0.00]
-------- L T T L T e etk e L L T R R et E T T
3000 | ©0.76 | o0.00 | o0.15]| o0.32] o091 ] o0.79} o0.76 | 1.08| 0.46 | ©0.00 | o0.47] 0.15 |
-------- T e e LT e S L L LT S S S L L T TN Ty 3
3500 | o0.00] ©0.17| o0.00| o0.16| o0.18]| 06.32| o0.15| o0.62| o0.16 | o0.15]} o0.16 | 0.00 |
-------- L R R R e Attt R e R R R R R kR Tt R e g
4000 | o0.00| o000} o0.00| o000} o0.15]| o0.32] o0.30| o.00| o.16| o.15| o0.16| 0.00 |
-------- T S S e S S e T LT Ty Repepupppa—" 3
4500 | o0.30 ] 6.50| o0.15] o0.16| o000 0.32]| o0.45]| o0.31 | o0.00| o0.00{ o0.00]| o0.00]|
® e Pommmmmm Vommmomen bmmmmeea bommme e bommmcae bommem boomrmema Voommmmmn Vowmmmmn bommmmmm s D C
sg00 | o0.00 ) o©0.00 | o0.00| o0.00| o0.45| o0.16| o0.15]| o0.15] o0.16] o0.00} o0.00 | o0.00 |
-------- e S T T e S T T e Ry 3
5500 | ©0.00} o0.00}) o0.00) o0.00} o0.00| 0.16 ] o0.15| 0.33] o0.00] o0.00] o0.00| 0.00]
e T Prmem Pmmmm b o m - b mm e L D P mw - trommc v~ oo brmw Lt bmmmme = +
6000 | ©0.00 | o0.00| o0.15}) o0.00| o0.63| 1.89| =2.12| 3.29| 2.38| 1.22| o0.63| o0.00 |
-------- IOy YR QS P T T PR SHpS I SO YIpIPEPPPEPEPLY PEPIPEPREPIPY PIPERpEpEUOEY PSP
6500 | 2.12| 3.8 | 2.88 | 3.66| 6.22| 9.31 | 6.36| 7.89) 3.97 | s5.20] 2.85| 2.58 |
-------- T S S i oy PO Qo g PR | I SR S )
Total 660 597 659 628 660 634 660 646 629 654 632 660 7719
Figure 1-7
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CLIMATOLOGY ERRORS BY MONTH
PBRCENT FREQUERCY

TABLE OF ERROR BY MONTH

ERROR MONTH

col Pct |JAN |FEB |MAR | apr Ay |qun {ouL |Aua |sep |ocT |nov |oec | Totay
-------- R e e ekl e Rabekah el A b Al Y bbb sttt R R e R e R L e Attt
-2500 | ©0.00 | o0.00}| o0.00} o0.00| o0.00f o0.00] o0.15] o0.31] o0.00| o0.00| o0.00] 0.00 |
-------- L b T N T e R T T P UoP i e g A Y g e gy S
-2000 | o0.00| o0.00| o0.00} o000} o0.15| o©0.32} 1.82| 1.70} o0.00] o0.00| 0.00] 0.00]
-------- Dt e Rt e e L el B it ettt St R R B R e tanahd
-1500 | 0.15 | 0.17 | 0.30 | 0.32 | 1.97 | 3.00] 15.15 | 19.04 | 1.27 ] o0.46| o0.95] o0.30]
———————— L el el A it L L et R e D e et e R R e R adadh 4
<1200 | 2.58 | 9.88 | 3.19 | 6.05 ] 20.30 | 21.14 | 20.00 | 15.48 | 13.67 | 6.42 | 2.37 | s.91 |
-------- R el R R e B bt AR R D e D e R e Rttt 4
-500 | 33.03 | 36.01 | 29.59 | 32.96 | 34.39 | 23.50 | 20.15 | 15.48 | 24.32 | 32.87 | 25.79 | 36.18 |
-------- L T T S T T e DT O Ll T Py DUppEPRpEPEp D PR S 2
0} 43.64 | 36.35 | 44.16 | 40.13 | 20.61 ] 21.77 | 19.55 | 21.98 | 28.62 | 34.86 | 45.09 | 30.48 |
-------- [ PSR EY YU T T Uy SN Sy U S U Y YIRS QGRS SO PR S Uy SRy A YU
500 | 13.94 ] 7.54 | 14.26 | 11.15 | 6.97 | 9.9¢ | 6.67 | 6.97 | 14.15| 11.77 | 13.61 | B.94 |
-------- R L L L et L L i DL L L LR L et R e e e e et e i d
1000 ] 1.7} 3.5 | 2.43] 1.75| 3.66| 3.63] 3.33 | 2.63| 6.06| 3.52| 4.91| 3.94]{
-------- SRR PR QG QSR USRIy YRPIpIIII YU JOUPIPIPRII SEINSOUE I SPIEpRPEPRY SR DU R 3
1500 | t.06 | 151 1.7 | 191} 2.2 ) =221 2.2 ] 1.39)] 238 | 1.83] 1.90| 0.75 |
-------- iy Sy QU PRy PP G U S U YISO SR iy g Sy AP S Py PSR QU G S
2000 o0.30| o0.34| o0.76] o0.96| 1.36| 1.10} o0.61 | 201} 0,79} 1.38] o0.47] o0.76 ]
-------- D e e R R Tt T Rl R R A it Stttk 4
2500 ) o0.61 ] o0.50) o0.00] o.68a| 0.76] o0.95| 0.76 | 0.77 ] 1.43} o0.15}| o.63 ] o0.00 |
........ O ) R ey U PRI ST QR SR PTG Y TR PR SOR TEPRUEY SR —
3000 | o0.61} 0.7 | o0.15) o0.16} o0.30] o0.16) o0.15] 0.31 | 0.32| o0.00| o0.63] o0.15]
———————— Lt ek e i e e e ettt L L LD L L A L P L e P E Pl Pt R S i L 4
3500} o0.00| o0.00} oc.00] o0.36| ©0.135) o0.47 | 0.15] o0.15] o0.48| o0.15] o0.00{ o0.00 |
-------- D e e R et B R ekt EEL L LRt Lt e Ll LR L e A A Ll Ll bl L il b e
4000 | o0.00 { o0.00| o©0.00] o0.00| o0.00] 6.16| o.61 | o0.00) o0.00] o0.15) o0.16}| o0.00]
-------- L T T T py S e S S L T e T L LT
4500 | o0.30 ) o0.50| o0.15| o0.16 | o0.45| o0.32| o.00| o0.46| o0.00| o0.00| o0.00| o0.00 |
-------- T T T S T e LT R A I e ettt itk R PP )
so00 | o0.00 ] o.00| o0.00| o000} o0.00] o0.16] 0.30 ]| o0.15]| o0.16| o0.00 | 0.00| 0.00 |
........ S Uy G U GRS FUS LA SU UL G R SR
ssoo | ©0.00| o0.00| o6.00)] oc.00| o.61} 1.58 ) 4.24} 7.28| o0.00| o0.15] o0.00| 0.00]
........ g S S U GRS USSR SO Uy U PUNY SE RIS
6000 | 1.36 | 2.68 | 1.52 ) 1.43] 6.21] 9.62| .08 | 387 | 3.97| 1.8 | 1.11] .52}
-------- L e R e e ik el e T e T R R L Ll P et Aty el Sl bl ok & it D ]
6500 | 0.76 | o0.50 ) 1.52 ] 2.23| o.00| o©0.00 | 0.15| o0.00 | 2.38| .59 | 2.37] 1.06]
-------- L Ll BT R R R e e At ek e i e bk R e el At e e et b D e R it Sl

Total 660 597 659 628 660 634 660 646 629 654 632 660 7719

Figure 1-8
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RMS ERRORS (meters) FOR
FAA Aero Ctr, OK (OKC RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
1704 1665 1671

RMS HEIGHT ERRORS FROM THE TRIEXPORENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1770 1398 2078
FEB 1746 1397 2038
MAR 1792 958 2347
APR 1704 1200 2091
MAY 1393 848 1776
JUN 1287 1000 1520
JUL 1154 1084 1219
AUG 1188 1029 1328
SEP 1279 1113 1427
OCT 1890 1271 2355
NOV 2277 1641 2769
DEC 2421 1867 2869

RMS8 HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTE ALL 00z 122
JAN 1724 1422 1983
FEB 1734 1424 1997
MAR 1731 985 2241
APR 1653 1264 1968
MAY 1382 865 1751
JUN 1334 973 1617
JUL 1169 1071 1260
AUG 1138 814 1388
SEP 1285 1090 1454
oCT 1838 1339 2230
Nov 2205 1691 2618
DEC 2322 1876 2695

Figure 2-1
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ERROR STATISTICS
FAA RAero Ctr, OK (OKC RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 233.58 1687.78 -2708.1 6687.4
CLIMATOLOGY 372.47 1623.18 -3479.9 6733.0
STANDARD ATMOSPHERE 50.74 1670.48 ~3666.3 5970.7

Figure 2-4




TRIEXPONENTIAL MODEL ERRORS
FAA Aero Ctr, OK (OKC RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2500 7 0.1 7 0.1
-2000 44 0.6 51 0.6
-1500 172 2.2 223 2.8
~1000 757 9.5 980 12.4
~500 2681 33.8 3661 46.2
0 2457 31.0 6118 77.2

500 732 9.2 6850 86.4
1000 276 3.5 7126 89.9
1500 145 1.8 7271 91.7
2000 17 1.0 7348 92.7

2500 38 0.5 7386 93.2
3000 19 0.2 7405 93.4
3500 14 0.2 7419 93.6
4000 7 0.1 7426 93.7
500 7 0.1 7433 93.7
5000 18 0.2 7451 94.0
5500 52 0.7 7503 94.6
6000 101 1.3 7604 95.9
6500 325 4.1 7929 100.0
CLIMATOLOGY ERRORS
Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3500 2 0.0 2 0.0
-3000 2 0.0 4 0.1
-2000 15 0.2 19 0.2
-1500 77 1.0 96 1.2
~-1000 460 5.8 556 7.0
-500 2112 26.6 2668 33.6
0 2947 37.2 5615 70.8

500 1133 14.3 6748 85.1
1000 369 4.7 7117 89.8
1500 160 2.0 7277 91.8
2000 61 0.8 7338 92.5
2500 41 0.5 7379 93.1
3000 23 0.3 7402 93.4
3500 13 0.2 7415 93.5
4000 7 0.1 7422 93.6
4500 10 0.1 7432 93.7
5000 10 0.1 7442 93.9
5500 13 0.2 7458 94.0
6000 326 4.1 7781 98.1
6500 148 1.9 7929 100.0

Figure 2-5
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TRIEXPONENTIAL MODEL BRRORS BY MONTH
PERCENT PREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR |aPR {MAY joun joun |ave |sep joct jnov |oEC | Total
-------- D e e T R el bt T T PSRRI JESPEUFI VST | e Ry Y P Sy ey 1
-2500 | ©0.00] o0.00}) o0.15| o0.00]| o0.00| o0.15| o0.00| o0.74| o0.00} o0.00| o0.00] 0.00)|
-------- B T T T A T T T T Ty S T LT Teepuy DA yRRpRpIpY
-2000 | 0.00 | o0.00| o0.00| o0.00| o0.30] 1.38| o0.69| 2.97| o0.77} o0.15| o0.15| 0.00 |
-------- R e kbt Rt R R e D B e e e ik 4
-1500 | ©0.00 | o0.16} 0.30| o0.46| 1.19| 4.31| 4.5 | 9.05| 3.99| 1.19| o0.46| o0.15 |
-------- L e R e e SR e R R e T L R R R ettt Sttt e L LT L PP 4
-1000 | 1.18 | o0.98) 401 ] 3.32| 7.59) 17.38 | 22.45 | 23.22 ) 18.36} 9.20 | 2.15} 1.51 |
-------- L R b At e S L LR SR P L e P e e L R e e A e B R P 2 PP L e X R bR ek DL e fan el T 4
-500 | 14.64 | 21.73 | 32.34 | 39.99 | 47.62 | 41.38 | 43.72 | 37.09 | 46.93 | 41.84 | 24.12 | 14.48 |
-------- L A L L PP SR PP S PP LR 2L el St Dl L et Atttk S L T B L B B e e
0} %¢.59 | 50.16 | 40.50 | 30.28 | 22.02 | 10.92 | 15.66 | 13.80 | 13.34 | 25.37 | e2.24 | 46.30 |
-------- S At L L LR DY PR L S L L L L L L e et SR LS R R e L EL L e e S L P 3
500 | 14.64 | 13.07| 9.79| 9.48| .93 | .77 | s.02 ] 5.64| 7.36]| 6.53| 11.06 | 14.78 |
-------- L L T P e T e P P ek P T P L e e L L PP RS SR ettt R R ettt et 4
100 | 370} 3.76f 2.2 ] 5.35} 462} 2.92) 2.3} 2.08) 2.45] 371} 323} 4.37 |
-------- R R Attt EEE LR R DL B e R L P L L DR e e LS e L L L LT R Sy S e Ll e D kA L R 4
1500 | 2.22 | 1.63 ] 1.78 | 2.1 | 1.45; 2.77| ©0.89 | 0.45| 1.07 | 1.48 | 2.76 | 2.56 |
-------- L et ittt e L LS PLE L EEE L PP LI LI L Pl LD DD ittt ettt Atk At etttk EEEE PR L LR PR 3
2000 | o0.89 | 1.24| o0.45) 1.07| o0.60 | 1.69 | 1.03| o0.45]| 1.38]| o0.74| o0.61] 1.66 |
-------- el i ittt EC S L L LR PR L P L L P e e Ll EC LT L P e e Lt e R T Ll Atalab ey ]
2500 | o0.59 | 0.33| o0.30} o0.76 | o0.74| o0.62| o0.15| o0.15| 0.46 | o0.89 | o0.46 | 0.30 |
-------- S S S iy T .1 T T ORNpy JUNpRUIPIUpIIIpI Sy Uy S I i e L T TR esmpupppRp Y
00} o0.59) 0.6} o0.15) 0.31] o030] 0.3 o0.30) o0.15] o0.15] o0.45]) o0.15] o0.00 |
-------- T R T T R e T 2 T L L e Ty e A S
350 | 0.15 ] o0.00 | o0.15| ©0.31 | o0.00| o0.46| o0.15] o0.35| o0.46] o©.15] o0.15| o0.00 |
-------- L e kit t Atatte et ettt A e L L L L L P L e S Y P T R L L P LY P T T X P el Sl R g
4000 | o0.15| o0.00| o0.00] o0.25| 0.30] o0.31| o0.00| o0.00]| o0.00]| o0.00]| o0.15]| 0.00 |
-------- L T e e R L L L PR B L L e e e L L LD e bl ettt h e A il 4
4500 | o0.00 | 0.16 | o0.00| o0.00]| o0.30]| o0.00] o0.00 | o0.15| o0.15} o0.15] o0.00 | 0.15]
-------- L ek b b T R e e R L R E L Y LR R L R e LR Bt it D L N 4
s000 | ©0.00) o0.00| o0.30] o0.46] o©0.30] o0.46| o0.4¢| 0.30] o0.25) o0.30] o0.00]| o0.00]|
-------- L et e R et EL P R PP PP R e L e r L B L LR S P L e e S R L LRt b Ll it B b PR ]
ssc0 | o0.00 | o0.00]| ©0.30] o0.15| 1.04| 1.08 | 1.62]| 1.3¢| 0.7 | o0.45| o0.61 ]| 0.45 |
-------- LR At e e e e L DL L DR Dl B e e L e e DA e L e R E L L e bt S Pl LDl Dbl b bl bl bkt i d
6000 [ o0.00 | 0.33} o0.00 | 2.14] 2.08| 1.08] o0.30]| o0.15) 1.69| 2.52| 307 1.9 |
-------- S e N T L b L N S L L R R R e e Attt ]
6500 | 6.66 | 6.37 | 6.68 | 3.67| o060 | 0.15| o0.00| o0.15] o0.31| 4.90]| 8.60] 11.31 |
-------- O S S T L e I e b T R R e Attt it R

Total 676 612 674 654 672 650 677 674 652 674 651 663 7929

Figure 2-7




CLIMATOLOGY ERRORS BY MONTH
‘III' PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

BRROR MONTH
Col Pct |JAN |FEB |MAR | APR | Ay |Jun jouL | ave |sBP |ocT |mov |oEC | Total

-------- L R e e D et R R R it Atttk At R e e et ek J
-3500 | 0.00 | o0.00| o0.00| o0.00| o0.00| o0.15| o0.00| o0.15| 0.00| o0.00} 0.00j 0.00 |
L. L torwmmmw—— bmmm bommm—a - b m—- P awen—- trmmm e mmmm e LA LD bommr - bmme i ——— L +
-3000 | o0.00| o0.00} o0.15| o0.00| o0.18| o6.00| oc.00) o0.00] o0.00] o0.00] o0.00| o0.00 |
-------- L el L T el L R bttt At A ELEE R LR Ll R ek L et A R R it d
-2000 | ©0.00 ] o0.00f o0.00] o0.5] o0.00) o0.00] 0.5} 1.08) o0.31] o0.15] 0.31] 0.15 |

" -------- L et Vo L bommrmame Vommmmne D L ettt L L $ommmem e D oo +

-1%0 | o©0.00 | 0.16 | 0.59] o0.76 | o0.60 ] 1.38| 1.46| 1.78| o0.77] 1.93| 1.23| o0.90 |
-------- T S Ty e T R oyt Yy ) SRR Y A S
-1000 | 2.37 ] 1.31] 5.64 | 6.12| 6.99| 4.92| 9.16| 7.86 | 4.91| 8.75| 5.53 | 5.58 ]
-------- L ke e R e Rk D R e it e R At e R
-500 | 27.81 | 28.43 | 22.40 | 29.66 | 30.36 | 23.38 | 19.79 | t7.95 | 19.94¢ | 30.12 | 32.10 | 38.01 |
........ PRI NP Oy Ry ul VU g S Sy S T S TR o Ty SN U RpES) ORI QY SR Y
0| 46.75 | 44.20 | 48.81 | 34.56 | 34.67 | 32.92 | 36.63 | 31.31 | 42.64 | 32.94 | 33.18 | 27.60 |
-------- R Y T T T ey S S S T X LT T T Ty DRI YR U SR
s00 | 10.21 | 12.15 | 9.35 | 13.91 | 14.14 | 20.2% | 20.53 | 23.59 | 17.02 | 10.98 | 9.83 | 8.90 |
-------- e e e S T L T R Lt L R LTy Y PSPPI YSIppEY YRSYIpIPUpY PP
1000 | 2.66 | 3.227} 3.7 | 4.¢3] 6| 5.69] 6.35] 9.79 | s.83 | 386 | 2.92) 2.7/
-------- D R e A R e R At R R R R e e e R e X R P P ]
‘ 1500 | 1.63 ) 1.47| 1.3¢| 1.99] 2.38| 400 | 1.18] 2.97 | 2.9t | 1.48{ 1.5¢| 1.36 |
-------- R et T R Rl et R R el il el ettt U RN SEe SpD A S ey
2000 | o0.89 | o0.98] o0.30| o.46| o0.89 | 1.5 o0.89{ o0.30| 0.77 ]| o0.7¢| o0.61| 0.90 |
-------- L T T e Lt T T L T e b b T T T T e e
2500 | ©0.7¢ | 0.33| o0.15] o0.76 | 0.30| 1.%¢ | o0.59| o0.45} 0.7} o0.59 ] o0.00| o0.00 |
-------- R R e et R L e e DL L L e S L ek e R T R et LT T ]
3000} 0.15| o0.16 | ©0.15| o0.46 | o0.30 ) o0.62 ) ©0.44} o©0.30| o0.46| 0.15] o0.31] o0.00 |
-------- L e e e T T L Lk T Ak X T T T T P iy EpRpIRpEpSp Y §
3500 ] o0.00 | o0.00f o0.15| o0.31] o0.15) o0.15} 0.30| o0.30| o0.46 | ©0.00| o0.15]| 0.00 |
———————— L il R R e il et T R R e e ik Akt R Rt R R T e Ty
4000 | ©0.15{ o0.00] o0.00| o000] 0.5} 0.31| ©0.15| o0.00] o0.15] o0.15| o0.00| 0.00 |
-------- D Rl et b R R e B e itk Dt e e R R R e LR PR
4s00 | o0.00 | o0.00] o0.28] o0.15]| o0.30| o031 | o0.00 0.30| o0.15] .00 o0.00 | o0.15]|
$ -~--mm--- bommmmmm b —— b ema——- e m bommmwm— = bomamm - L tmmm———— bmamr e dmmmcnem bommem e bemrramaw .
so00 | ©0.00 ]| o.16| o0.15]| o0.18| o0.30| o6.00| o©0.00| o0.00| o0.00} o0.30} o©0.15| 0.30)]
-------- L et ih et At itttk Attt Attt Atk LT L LT T R L e e R Tl R T i 4
ssoo | o0.00] o0.00] o0.30} o0.61} 0.5} o0.00]| o0.30|] ©0.15] o.oc ] o0.15] o0.15] 0.15 ]
-------- PSPy ¥y e Uy g S S e T T Ty Sy 2
’ 6000 | 4.44 | o000 ) S$.79) 3.98] 3.27 ] 2.92| 1.8 | 1.63 ] 1.99| 5.93| 8.76]| 9.20 |
________ S LS UL L GO P PO
6500 | 2.22| 6.70| o0.89 ] 1.3 | o0.45| o0.00 ] o0.89| o0.15]| o0.92 | 1.78 | 323 | 4.07 ]
________ QS SO SOy Gy G U SO
Total 676 612 674 654 672 650 677 674 652 674 651 661 7929

Figure 2-8
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RMS ERRORS (meters) FOR
Makah, WA (UIL RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1275 1239 1273

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 629 732 501
FEB 542 447 623
MAR 594 478 691
APR 1057 920 1177
MAY 1192 696 1526
JUN 1735 1454 1978
JUL 1885 1457 2240
AUG 2239 1826 2587
SEP 1245 1194 1294
ocT 1454 1461 1448
Nov 546 470 615
DEC 476 564 369

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 0oz 122
JAN 634 736 508
FEB 554 467 630
MAR 613 511 700
APR 1073 960 1173
MAY 1187 735 1501
JUN 1694 1457 1903
JUL 1833 1462 2147
AUG 2080 1745 2369
SEP 1226 1200 1251
ocT 1424 1454 1392
Nov 562 494 623
DEC 485 576 374

Figure 3-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMCSPHERE

ERROR STATISTICS
Makah, WA
Range=175 NM

STANDARD
MEAN DEVIATION
307.30 1237.55
255.00 1212.59
105.30 1269.17

Figure 3-4

(UIL RROB Data)
Angle=0 DEG

MINIMUM
VALUE

-1753.6
-2080.3
-2074.9

MAXIMUM
VALUE

6512.3
6542.2
6378.3




TRIEXPONENTIAL MODEL ERRORS
Makah, WA (UIL RAOB Data)
Range=175 NM  Angle=0 DEG

cumulative
Frequency Percent Freguency

Cumulative
Percent

———— - — - — " — W WY Y e - A A G o WS - P G - — T -

1 0.0 1

8 0.1 9
33 0.4 42
934 12.1 976
4933 63.9 5909
959 12.4 6868
301 3.9 7169
146 1.9 7315
48 0.6 7363
33 0.4 7396
20 0.3 7416
3 0.0 7419

9 0.1 7428

5 0.1 7433

2 0.0 7435

4 0.1 7439
197 2.6 7636
78 1.0 7714

CLIMATOLOGY ERRORS

cumulative

Frequency Percent Frequency

SN U= O

0
0
0.
12.
76 .6
89.0
92.9
94.8
95.4
95.9
96.1
96.2
96.3
96.4
96.4
96.4
99.0
100.0

Cumulative
Percent

———— - — —— —— - - > " > T W S S T —— - —— - — -

4 0.1 4

12 0.2 16
107 1.4 123
1469 19.0 1592
4427 57.4 6019
931 12.1 6950
263 3.4 7213
115 1.5 7328
41 0.5 7369
35 0.5 7404
13 0.2 7417

3 0.0 7420

7 0.1 7427

7 0.1 7434

2 0.0 7436

66 0.9 7502
176 2.3 7678
36 0.5 7714

Figure 3-5
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. TRIEXPONENTIAL MODEL ERRORS BY MONTH
PRRCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MOKTH
Col Pct |JAN | FED |MAR |ApR jmay joun jouL |ave |sep |ocT | mov }pEC | Tota:
. TmEm—ee- tmmmmm - Poommm— e fmmmm e L bmmmm———- L bormmmm L i L it o mmm bomrm——— P +
-2000 | o©0.0¢ | e.00| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00} o0.00| o0.00| o0.15|
-------- Lt e r Tt T e e T LT S b il T T Tt L A X LTSI PP DEpRpEEpy e )
-1500 | o©0.00 | o0.00| o0.00| o©0.00| o0.45} o0.00| 0.31| o0.as]| o0.00| o0.00| o0.00| o0.31 |
———————— B b R R R it itk dadibe bR ST R LR DR e S ettt L B Ly )
¢ -1000| o©.15| ®.3¢] o0.00| o0.16| o0.30] o0.16 | o0.61| 0.76 | 1.26 | o0.61| 0.47| 0.31]
-------- L T e T T T T T e T T P P PRPRPR IS s 3
-500 | 11.20 | 11.53 | 11.16 | 13.84 | 14.24 | 12.52 | 13.00 | 10.50 | 12.26 | 11.62 | 11.62 | 11.67 |
-------- L T T e e T L T I R e el etk I e il ST T L TR A )
0| 71.80 | 77.45 | 77.68 | 70.13 | 68.07 | %2.77 | 51.07 | 41.25 | 54.40 | 55.96 | 77.080 | 74.19 |
———————— L L R R Akttt ettt i bl Sttt Atttk S L L DL L EE 2P PP L L L PP P LT L EE PR T Sl 3
500 | 11.89 | 8,09 ] 7.95 | 9.12 | 11.34 | 16.16 | 15.14 | 20.40 | 17.45 | 14.22 ] 7.54¢ ] 9.22 |
-------- L L e LT R L P e R L L e it L L L R el et Ll L e e At L L EeR ]
1000 | 2.44 | 1.20| 1.22| 2.38) 3.as| s.23| s.20| 8.37] 6.29 ] 7.49| 1.10| 2.46 |
-------- D e S L T L R e e e T R et L P DL L el el it EEL LS L LD L et S L Ll ek
150 | 1.07| o.69| o0.76 | 1.10]| o0.7%| 3.96 | 2.60 | 3.35| 2.99 | 3.52{ 1.10] 0.77 |
-------- L R R et DL T T P P e e L P P P L P L Ll e et e & L L L Ll et L L A A L e Lt
‘zoooj 0.46 | e€.00| o0.32] o0.31]| 1.05] o.48}| 1.22} 107} 0.79]| 1.07] o0.63| o0.00 |
------- e T T e S L T e e b R R ek e T R e 3
2500 | o0.15 ) e.27{ o0.15] o031} o0.00] o0.95] 1.22| o0.76 ] o0.94| o0.15]| 0.00 | 0.31 |
-------- S S e e T L L ek et R b e L d
3000 | o0.00| o0.00] ©0.15| o0.00]| o0.15)] o0.48| o0.76 | 0.76 | o0.00| o0.46 | o0.00 | 0.31]
-------- B T T T e L T T e R ek Lt T TP P g }
3500 | ©0.00 | o0.00| o0.00| o0.00| o©0.15| o0.16 | ©0.15| o0.00 | 0.00] o0.00| o0.00| o0.00 |
-------- L T T S LT T T e e R e T itk d
4000 | ©0.15 | o0.00} o0.00} o0.16 o0.00| o0.16] 0.31 ] o0.1t5] o0.00| 0.31| o0.00]| o0.15 |
-------- T e T T T e L e R S el ettt 4
¢500 | o0.00 | o0.00| o0.00| o0.00| o0.00| o0.00| o0.15]| o0.15] 0.31] o0.15| o0.00]| o0.00 |
———————— S S S S T O T e T Ty X
so00 | o0.00 | o0.00| 0.00} o0.00| o©0.00| 0.16]| o0.00| o0.00] o0.16]| o0.00| o0.00]| o0.00|
-------- S o A LTl T T T D LT ey 1
v 5500 | o0.00 | o©.00 ) o0.00) o0.31 | o000} o0.00| o0.00| o0.15]| o©.16 | o0.00] o0.00| o0.00]
-------- T e e T T R S B etk R e
6000 | ©0.15| ©0.00 | 0.31| o.63| 1.50] 4.75| 7.03| 10.96 | 2.20| 2.60| o0.16 | o0.00 |
-------- L et Rt R R R L R etttk Rt bettabataed A DT L L L L L LR e R R itk L L L Bl e Tl e et
6500 | o©0.46 | 0.52 | o0.31 ] 1.57| 1.65| 2.06 | 1.22| 1.22| o0.79| 183} 0.3 ]| o0.15 |
-------- Sy S R U S e e R L e el D PR P
Total 656 581 654 636 667 631 654 657 636 654 637 651 7714

Figure 3-7




........

CLIMATOLOGY ERRORS BY MONTH
PRRCENT FREQUENCY

TABLE OF ERROR BY MONTH

APR jMay joum
________ bmmmmmmeebmmmasas
0.00 | 0.15| 0.00
________ boemcmammbouamcaas
0.00 | 0.15 | 0.16
________ L et LT
0.16 | o0.45| o0.79
.- + ——— --
10.22 | 11.54 | 22.66
-------- fuommerentmeen -
70.91 | 64.47 | 43.80
-------- R et L2 T2
11.48 | 13.64 | 13.63
-------- L e et DL EL LT
2.67 | 4.35 | .23
-------- + +
1.20 | 0.90 | 2.8%
________ fomm—ccr et ————
.31 | o0.90 | 0.16
-------- LT R T T T
0.31 | 0.5 | 1.27
........ b e ———————
0.16 | o0.00 | 0.32
-------- L T D
0.00 | o0.00 | 0.00
________ P S,
0.16 | 0.1% | o0.00
-------- D i L T PSRV
0.00 | o0.00 | 0.32
- + .=t -
0.00 | o0.00 | 0.00
-------- L ]
0.00 | 0.00 | 0.32
________ bmmmmm b m e
0.79 | 2.40 | 6.18
________ A ek AL TR
1.73 | 0.7 | o0.32
________ bmmmmmmm b e
636 667 631

Joun | Aua |srp
________ PP
0.15 | 0.15 | 0.00
________ PSR
0.31 | o0.76 | o0.00
........ P
1.68 | 7.31| 2.67
........ PO
28.90 | 39.27 | 24.06
-------- e ccce b ———
40.67 | 24.05 | 47.17
........ P S
10.24 | 8.37 | 13.68
________ PO —
3.82 | 4.57 | .56
........ PO ———
2,45 | 1.22| 2.83
- - -t .-
1.22| o091 ] o0.79
........ PO —
1.07 | 0.76 | 0.63
........ PP —
0.61 | o0.00 | o©.00
........ P S
0.31 | 0.15| 0.00
________ Vommmmm e bommem e
0.15 | 0.00 | 0.00
________ PR S ——
0.15 | 0.3 | o.m
........ S
0.00 | o0.135] o0.16
-------- LTI TR R Lt
0.61 | .03 | 0.31
________ PR —
7.65 | 3.35 | 2.8
________ PO S
0.00 ] o0.00| 0.00
........ ISP
654 657 636

Figure 3-8
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RMS ERRORS (meters) FOR
Oceana, VA (WAL RAOB Data)
Range=175 NM  Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1857 1858 1941

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1085 1103 1068
FEB 1424 1525 1319
MAR 1581 1611 1551
APR 2212 2178 2245
MAY 2376 2344 2408
JUN 2448 2275 2602
JUL 2179 2373 1966
AUG 1916 1982 1850
SEP 1776 1709 1839
OCT 1898 1958 1837
Nov 1544 1498 1587
DEC 1313 1145 1460

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1064 1082 1045
FEB 1409 1516 1297
MAR 1569 1620 1518
APR 2137 2143 2130
MAY 2306 2276 2334
JUN 2373 2207 2520
JUL 2248 2498 1968
AUG 1982 2099 1862
SEP 1934 1885 1980
oCcT 1916 1990 1841
NOV 1528 1463 1590
DEC 1279 1115 1423

Figure 4-1
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ERROR STATISTICS

Oceana, VA (WAL RAOB Data)

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

Range=175 NM Angle=0 DEG

STANDARD
MEAN DEVIATION
417.40 1809.21
306.64 1832.67
467.85 1883.48

Figure 4-4

MINIMUM
VALUE

-2890.4
-4321.0
-3879.1

MAXIMUM
VALUE

6519.7
6287.7
5974.2




TRIEXPONENTIAL MODEL ERRORS
Oceana, VA (WAL RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative

Percent

Cumulative
Frequency Percent Frequency
3 0.0 3
10 0.1 13
48 0.6 61
252 3.4 313
808 10.9 1121
1832 24.8 2953
2162 29.2 511%
865 11.7 5980
352 4.8 6332
185 2.5 6517
100 1.4 6617
62 0.8 6679
31 0.4 6710
23 0.3 6733
14 0.2 6747
20 0.3 6767
121 1.6 6888
196 2.7 7084
230 3.1 7314
80 1.1 7394

CLIMATOLOGY ERRORS

Cumulative cCumulative

Percent

oV e—-Cc0C0O0O0O0
s e e s s e e
-0 0NN W~ =0

v
=)
’-9

~
[
&

81.3
85.9
88.2
89.5
90.3 »
90.8
91.1
91.2
92.0
92.8
96.8
99.7

Frequency Percent Freguency

2 0.0 2

4 0.1 6

4 0.1 10

11 0.1 21
20 0.3 41
70 0.9 111
325 4.4 436
979 13.2 1415
2310 31.2 3725
1554 21.0 5279
734 9.9 6013
340 4.6 6353
166 2.2 6519
102 1.4 6621
56 0.8 66717
34 0.5 6711
23 0.3 6734
12 0.2 6746
57 6.8 6803
61 0.8 6864
291 3.9 7155
215 2.9 7370
24 0.3 7394

Figure 4-5
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Figure 4-6




TRIEXPONENTIAL MODBL RRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN | FEB |MAR | APR ImaY joun jour |ave |sxp |ocT | mov |oEC | Tota:
-------- L L LT D . L Lk LT T N iy YN ERPEpPRY S Sy Sy SENT I SR SRR SUp Y
-3000 | o©0.00 | o0.00| o0.00{ o0.00| o0.00| o0.00( o0.15] o0.30| o0.00| o0.00| o0.00}| o0.00]|
-------- R il L e e el e il B A el D At e Ll B R R e R
-2500 | 0.00 | o0.00|] o0.00| o0.18| 0.3¢] 0.35| o.00| o0.45| o0.16| 0.15] 0.00}| 0.00 |
-------- L b T T N T TF T O NOCIIY SO LR JHFppIPIPUPI SUPIIPIPIDEL SEI I Oy
-2000 | ©0.34 | o0.56¢| o0.51| o0.8| 103} 1.56) 1.3¢ | 1.21] o0.31| o0.30] o0.31] 0.5 |
-------- L et LR T bR e el e bl LD L e el R R et Atttk Attt T L LT R e T e R 4
-1500 | 1.69 | 3.93 | 3.3¢] 2.28| 5.31] 3.82| 7v.2¢] €20} 2.99| 1.05] 1.58| 1.49 |
-------- Ll R el L e ket R L Pl el f D T ek T Y el el ettt d
-1000 | 3.22 | €.92 | 9.48 ] 10.33 | 12.67 | 10.42 | 15.5¢ | 17.5%5 | 14.78 | 10.61 | 10.32 | 7.59 |
-------- L R N e L LR L L LD DR Ll DS et DY Z R el S e R et L R R Y ek ettt 4
-500 | 23.56 | 21.50 | 24.20 | 25.92 | 24.14 | 24.13 | 20.66 | 21.63 | 29.% | 25.53 | 30.05 | 25.89 |
-------- L e S E R R S e R e L L L EL DL L LR S it Al St Attt At ittt d
o | 49.15 | 45.98 | 35.87 | 27.67 | 17.64 | 18.75 | 19.00 | 19.97 | 21.38 | 29.28 | 29.43 | 239.43 |
———————— R e E LR P Rl P e A L P L LR 2 il DLt et AL L PP P P LR PP R EE TR LR Rt L RS e )
s00 | 13.05 | e¢.72 | 11.34 | 11.21 | 1233 | 11.28 | 10.56 | 10.59 | 11.01 | 13.36 | 13.25 | 12.35 |
-------- R R et L L LS PP LR R R LT Sl ek S L R d Lt TR R bttt R e e ks
1000 | 4.24 | 3.55 | 4.74 | 368 | 531 | s5.38| s.13| s.75| s.66 | 4.80 | 4.93 | 3.72 |
-------- R et e L e bl Bl Dl e bt Ll d el D DLl Sy ettt ittt A P L R R T e e 3
1soo | 1.19 | 1.8} 2.20] 2.63| 2.57] 3.30| 1.96| 2.42| 2.67| 3.00] 2.93| 3.27 |
-------- L Tl e ettt LD B Rl e b E LD R bt L R L R Rt R R L T R e et d
2000 | ©0.38| 0.93 ] 1.52 ] 2.45}| 1.54 | 1.56]| 1.9 | 1.51 | 0.94 | 1.20] 0.77 | 1.49 |
-------- L b e L LD Ll R AR A L e e A S el e it B LDl el S ettt DTl S PR TR R TR P e X P PR
2500 | o©0.51 | ©0.37 | o©0.34| o0.70| 1.86 | 1.39| o0.75] 1.06 | 1.10]| 0.75| o0.62| 0.60 |
-------- R e e L L EE Pl e e e L L LD DL LD Ll i At e e e Y ettt Akttt Attt d
3000 | 0.17] o0.56| o0.3¢] o0.53| 0.3 | 0.7 | o0.75] o.61| o0.16 ]| o0.60| 0.46 | o0.30 |
———————— L e A R e e R R e e Bl L e et L R el ettt At Attt e Attt 4
3s00 ] 0.17 | o0.19| o0.51| o0.53] o0.51| 0.35| o0.45| o0.45| 0.6} o0.00| o0.15] 0.30]
-------- e e T T X LT T P Ry QUAQ U Sy sy Uy S U gy (PSRN ey (IS
4000 | o©0.00 | o0.19} o0.17| o0.18| o0.51 | ©6.27| wo0.30} o.00)] o0.31| o0.30] o0.15| o0.00 |
-------- L i LR L L T R TR Sl e e e L e D e EE LY R e R R e L R At T R ekt d
4500 | ©0.17 ] o0.00| o0.34| o0.00| ©0.17| o0.52]| o0.30| o0.76 | 0.47| o0.15]| o0.15] 0.15 |
-------- L T T R L T T e R L e L
soco | o©0.00 | o.00| o0.5t] o0.18| 000 2.60| 6.9¢ | 4.39| 3.46| o0.45] o0.00| o0.30 |
________ T T S e LT Lk LT T e R T T X T R el D L e Ry )
5500 | o0.51 | o0.00] o0.00 | ©0.35]| 3.25| 10.76 | 6.49 | 4.39| 3.30| 2.25] o0.15]| 0.5 ]
-------- S D & L L Ty SA VR pEpRpY W pEpIypIP Y P S N e L Ll LT TPy Y

6000 | o©0.00 | ©0.3] 2.711| .28 | 10,10 3.47 ] o0.45| o0.76 | 1.42| 4.65| 3.24] 1.19 |

-------- T o T L S T T R L e e Tk
6500 | 1.69 | 2.99 | 1.86 | 1.75| o0.34| o0.00| o0.00| o0.00] ©0.16 | 1.35] 1.5¢| 1.64 |
-------- L e e R R At L R e e e R R R e d L E DR P LT

Total 590 535 591 571 se4 576 663 661 636 666 649 672 7394

Figure 4-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

‘lllb TABLE OF ERROR BY MONTH

ERROR MONTH

col Pcr |JAN |FEB |HAR |aPR My |oun jou |Aue |aBP jocT jmov jorc | Total
-------- L T T T e R T T e T A ot T T PEPNPEY PPN FE NIRRT SIPES Y SIS SR
-4500 | o0.00 | o0.00 | o0.00| o0.00| o0.00| o0.00] o0.00| o0.30| o.00| o0.00| o0.00| o.00]|
........ L LT T T R e Tt T TR i NP PRGN (g uery “Juig i S Uy SPusnpus s g ey R gug Ry i Y
-4000 | ©0.00 | o0.00| o0.00| o0.00| o0.00] 0.33| o0.15| o0.1%| o0.00| o0.00]| o0.00]| o0.00 |
®  cemmeee- fmmmmman tmmmmmm e bmrm e ——— bmm e L L bmmmm—e e torsmmmm- torwccrew bommmmaa Voo eeeem brmmmmmw— +
-3500 | ©0.00 | o0.00| o©0.00| o©0.18] 0.17] o0.17] o0.00] o0.00| o0.16| o0.00| o0.00]| 0.00 |
-------- S e e S 1T AU A VR g i "y gy U S P Uy AU U Ry S RSy Y
-3000 | o0.00| o0.00| o©0.17| o.00| 0.3} 0.35| o0.00| o0.30| o0.16] o0.45| o0.00| 0.00 |
-------- R e e e L bt S L EE L L LR R el L et Lt D B LY P e e S At EL L L BRI TS 4
v -2500 | o0.00 | o.5%6 | o0.3¢a| o0.18| o0.17| 191] o0.00| o0.00] o0.00| o0.15] o©.15} 0.00 |
........ S X T T Sy Ry S PP T NP LT T ptynyupy S Sy Jepu e p—t
2000 } o000} 0.7} o0.34) o053} 1.1} 573} 181 1.06] 0.16] o0.00]| 0.31] 0.00 |
-------- E S T T Tk e T T e e A T LT 3
-1500 | 0.85 | 3.74| s.&a | s.78| 9.08| 14.76 | s.73| s.15| 1.10]| o0.15| o0.92 | 1.0 |
-------- L R et B P R e et LR L PR R el L L L L L S b Attt detdatitet EEE L TP L TP EL P PEE T TS 4
-i600 | 3.73 | 6.92 | 24.20 | 2%5.39 | 23.29 | 16.32 | 14.48 ) 14.07 | 6.60 | 7.36| 9.71 | 8.78 |
-------- R e L E R e E e LR R il L e Y e L L B e ittt et SE LT L P PR
-500 | 42.88 | 50.09 | 37.90 | 29.2% | 23.29 | 16.32 | 20.81 | 21.49 | 23.90 | 34.53 | 35.59 | 40.92 |
-------- e el L L L et A DD L LY L - = + ——— L A e e L P S L R L P TR ]
o] 34.58 | 23.36 | 13.71 ] 14.36 | 9.42 | 11.98 | 17.35 | 19.36 | 27.04¢ | 24.62 | 25.42 | 28.87 |
-------- L e P LR L S et L L L L P St e R A EL Lty et et DTS ] -t + LR R TR ]
. 500 | 10.00 | s.08| 6.77| s.60} 8.90 | 6.9¢ | 11.92 | 12.71 | 1%5.09 | 12.16 | 13.10 | 8.78 |
-------- T S T T T JUN IV P YRRy SR R SEpIEpRPEPIIY TSI U
1000 | 3.90] 3.8 | 2.20] 2.45| 4.11] 3.82| 6.49| 6.66 | 6.92 | s.41| s5.24 | 3.87 |
-------- gyt Iy i) QI U ey R e T TS Yy YUy PR SRPIUEPIPEIIS IPIPIPESINPIPY FIPEPRPIIIY SUNpPEpU Y
1500 | o.68 | 0.75| 1.69| 1.8 1.37 | 1.39| 2.87 | 4.08 ] 5.35| 2.85| 1.85| 1.79 |
-------- R e e At B LR L e e e et DL LDl el B Rl L et L et X L e e e
2000 | ©0.17 ]| o0.75| o.85| 1.75 | 1.88 | 1.39 | 1.96 | 0.91 ] 2.67 | 1.05| 1.39] 1.64 |
-------- L R ik it R P T Y et St B LD L PR P E T R et DL P P L LT et Sk 4
2500 | o0.51| o0.75] o0.17}| o0.3) 1.20| o0.69| o0.90] 1.06 | o0.63| 1.50] o0.62 ]| 0.45 |
-------- ittt ittt L LR Rt S e L D L e e e e L L L L LR 2P Pl e A Ll DR e el At
3000 | o©0.17 ] o©0.37 | o0.68} o0.70| o0.17 | o0.00| o0.90] 1.06 | 0.47| o0.45]| 0.31 ] 0.15 |
-------- L ittt R Y et e LT P TR PP TP P LTS E e e TR B et L R e L L Ly et Ll R Tk ]
3500 | 0.17] o.00} 0.27] o0.18| o0.86| ©0.33] o0.30] o0.61] 0.47}| o0.15] 0.31] o0.15 |
-------- S T LT T T T T ek L e R et 4
” 4000 | 0.00 | o0.19| 0.17}| o0.00| o0.17| o052 o0.30| o0.18| o.16| o0.00] o.00{ 0.30)]}
-------- L R e et R Ll bl S L L L Y Al ittt D LS T L LS TR LR LR R el St L ettt 1
4s00 | o0.17| o.00| o0.68 | o0.18| o0.00| 7.47| o0.18| o0.15| 0.31 | o0.30| o0.15| 0.15 |
-------- L it e R R e LR T L e D R e L A R D R e it 4
- 5000 | ©0.17 ] o0.00| o0.00| o0.18| o©0.00| 1.74 | s.88| o091 ] o0.m | o0.15]| o0.00] o0.15 |
-------- L e R R L R itk Attt At Al St il ah et Akt ik AL TSR L R S P TN 4
ssoo | 0.3¢ | o0.00| o0.17] 5.95| 13,02 | 7.82| e.30| 9.23| o0.9¢| o0.60| o0.15] 0.15 |
———————— L e it et Attt R R e e R R R e R L L R
6000 | ©0.17 | 3.93| 440 s.28| o0.00| o0.00| o0.00| o0.00] 7.5 | 8.11 ]| 2.47} 2.83 |
........ T O U Uy G VU G SO GOy S
6500 | 1.3 | o0.00| o0.00|] o©0.00} ©0.00{ 0.00| ©0.00| o0.00] o0.00] o0.00| 2.:1] 0.00]|

L4 + + 4+ 4 + + + + ¢ + +

........................................................................................................ N
‘Dtll 590 535 591 571 584 576 663 661 636 666 649 672 7394
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RMS ERRORS {(meters) FOR
Lake Charles, LA (LCH RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1833 1822 1894

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 12z
JAN 1480 1163 1742
FEB 1680 1246 2022
MAR 2079 1657 2430
APR 2203 1676 2622
MAY 1954 1878 2028
JUN 1662 1588 1732
JUL 1612 1816 1382
AUG 1617 1678 1554
SEP 1796 1821 1770
oCT 2065 1647 2412
Nov 1876 1587 2123
DEC 1801 1509 2052

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1427 1132 1673
FEB 1645 1241 1968
MAR 1990 1623 2299
APR 2198 1588 2668
MAY 1918 1875 1962
JUN 1712 1643 1778
JUL 1654 1895 1377
AUG 1649 1784 1503
SEP 1824 1906 1739
oCcT 2046 1635 2388
NOV 1879 1537 2165
DEC 1767 1448 2036

Figure 5-1
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Lake charles, La
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

FXROR STATISTICS

MEAN

291.35
397.32
645.17

STANDARD
DEVIATION

1809.84

1778.09
1780.61

Figure 5-4

(LCH RAOB Data)
Angle=0 DEG

MINIMUM
VALUE

-2651.2
-3450.4
~3150.6

MAXIMUM
VALUE

6519.7
6261.8
5970.6




TRIEXPONENTIAL MODEL ERRORS
Lake charles, LA (LCH RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2500 5 0.1 5 0.1
-2000 56 0.7 61 0.8
-1500 522 6.7 583 7.5
-1000 1359 17.4 1942 24.9
~500 1769 22.6 3711 47.5
0 1674 21.4 5385 68.9
500 901 11.5 6286 80.5
1000 404 5.2 6690 85.6
1500 209 2.7 6899 88.3
2000 127 1.6 7026 89.9
2500 65 0.8 7091 90.8
3000 39 0.5 7130 91.3
3500 34 0.4 7164 91.7
4000 14 0.2 7178 91.9
4500 32 0.4 7210 92.3
5000 164 2.1 7374 94.4
5500 145 1.9 7519 96.2
6000 238 3.0 7757 99.3
6500 56 0.7 7813 100.0
CLIMATOLOGY ERRORS
Cumulative Cumulative

ERROR Fregquency Percent Frequency Percent
-3500 1 0.0 1 0.0
-3000 4 0.1 5 0.1
-2500 6 0.1 11 0.1
-2000 37 0.5 48 0.6
-1500 247 3.2 295 3.8
~1000 1041 13.3 1336 17.1
-500 2055 26.3 3391 43.4
0 1842 23.6 5233 67.0

500 916 11.7 6149 78.7
1000 470 6.0 6619 84.7
1500 265 3.4 6884 88.1
20C0 135 1.7 7019 89.8
2500 63 0.8 7082 90.6
3000 46 0.6 7128 91.2
3500 25 0.3 7153 91.6
4000 21 0.3 7174 91.8
4500 17 0.2 7191 92.0
5000 103 1.3 7294 93.4
5500 223 2.9 7517 96.2
6000 270 3.5 7787 99.7
6500 26 0.3 7813 100.0

Figure 5-5
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‘ TRIEXPONENTIAL MODEL EBRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR |ApR JMAY | oun jauL |Ave |sP |oct |Nov | pEC | Total
-------- R el e el e e kel EEL P LT Sl el B LS L DR s et et LD L O e e ettt 4
-2500 | ©0.00 | 0.00| ©0.15] o0.15| o0.00| o0.00]| o0.31] o0.as| o.00f o0.00| o0.00| o.00]|
-------- R it At b it ittt Attt Attt adatetat D A AL L LR L DR S L Pl e e Tl E L e e et At e L E
-2000 | o0.00 | ©0.00| o©0.15| o©0.15]| o0.15| o.a6f 1.72}| 27| 1.99| 1.s0| o0.32] 0.30 |
-------- Sy Sy U S S S L L Tk £ T LT DU Y I S T Turvy PUR S RSPy Iy ——
-1500 { 1.49 | 1.15 | 0.75 | 2.45 ] 2.97 | 7.55 ] 12.97 | 20.43 | 14.37 | 10.06 | 4.63 | 1.49 |
-------- D bt Skl R e T e it ettt BT DL L L PR L AL LR LR L et el e e et S L R ]
-1000 | 7.43 ] 6.90] 8.70 | 9.65 | 16.94 | 2%.94 | 27.66 | 27.55 | 24.69 | 19.67 | 19.14 | 14.90 |
———————— L i Dt Dk it Atetaiednbatatab Rt L DL X PES L LRl Bl B R L e S e et Pt el B L D LR g
-500 | 21.40 | 23.65 | 26.09 | 23.28 | 24.96 | 21.70 | 22.50 | 19.50 | 20.55 | 20.72 | 25.04 | 22.35 |
-------- D ek itk e T R R T R R Tl S L et Dk B Rl R it e e e el L P g
o) 38.48 | 36.12 | 26.84 | 23.12 | 18.13 | 14.78 | 12.81 | 12.38 | 11.96 | 16.37 | 19.30 | 26.68 |
———————— L b Attt e Attt Sttt Attt Attt S DL S B P DAL L e el e e e L e et e el Bt LB il §
500 | 16.20 | 15.93 | 11.99 | 14.24 | 12.33 | 11.16 ) 7.3¢ | 4.64 ) 7.82 | 10.66 | 12.28 | 13.71 |
-------- L it St et itk A L D R P e L D e R L L L e LR S e il L LR L LR ittt el S ik 4
1000 4.90] 4736 | 7.05}) 7r.08| s5.50| 4.09| 3.28 | 2.63| s5.06| 5.26| 5.90| 6.41]
-------- L et et it ittt Attt feta etk ettt CL LR L PR LR L el Tt el S e R R it ]
‘ 1500 | 2.53 | 1.97 | 2.8s| 4.13| 3.86 | 2.83} 2.19| 0.93] 1.99| 2.8s| =2.55{ 3.28 |
------ L e b e ek el Skttt L R R P L L PR S By e L R e LR R et LR Bt el E L e et R
2000 | 1.49 | o.82 | 2.25| 1.68 | 2.23| 2.36| o0.94] 1.24| 107} 1.20] 1.75| 2.38 |
-------- g S S e T e Tk T Tk et T e A L
2500 ] o0.89 | 1.15] 1.35} o0.61 ] o0.59] 1.10| o0.47 | 1.08| 1.38| o0.45] 0.32| o0.60 |
-------- S S e S B B R e T A L R
3000 | 0.15} o0.66 | 1.05] 0.15) o0.74 | o0.47]| o0.47 ]| o0.62| o0.46 | o0.75] 0.32} o0.15 |
-------- R e e e L P N et L L L L P L Ll et R el R L L L Lty L L ettt b ]
3500 | o0.45 | 0.6 | 0.15] 0.31| 1.04| o0.47| o0.47| 1.08| o0.31{ o030 o0.16] o0.30|
-------- L S e e T T R L L Lt T R S R PR LT pupuprppay 3
4000 | o0.00 | ©0.00 | o0.15{ o0.61| o0.45| o0.31| o0.16] o0.00| o0.00] o0.00] o0.26| o0.30]
-------- L R ek R R R R e e e L LR R R e e b el L Dl et s S el el Bl Dl D el Sl il Al d o Tk 4
4500 | 0.00 | ©.33| o0.15| o0.00| o0.30| o0.94| 1.5 ) o0.62} 0.46 | ©0.30| 0.32] o0.00 |
-------- L et et e it et ik Ak Dbttt Sttt Attt T Tl R D R e g
so00 | 0.00 | o0.49] 0.30] 1.38| 3.57| 4.09| 5.00| .18 4.29 ) 1.05] o0.32] o0.60 |
-------- i vq gy g U S S S e T T e e R T e R i
5500 | 0.59 | o0.66 | 2.55 | 3.83 | 4.46 | 1.89| o0.16 | 0.77 | 3.22 | 2.25{ 1.48 | 0.30 |
-------- Dk T T ek R R R el e LTl R e L LR e e e LR g
6000 | 2.2 | 3.61| 6.15| s.97| 1.78| o0.1t6 | o0.06] o0.00 | o0.15} 6.31] s5.26 | 4.77 |
........ S LY AU U DSy Sy SR SRR SISy SIS
6500 | 1.78 | 1.64 | 1.35 | 1.23| o0.00) o0.00| o0.00} wo0.00) o0.00] o0.30] o0.80}| 1.49 |
-------- o S S S S T T T e i ik et R R R

Total 673 609 667 653 673 636 640 648 652 666 627 671 7913

Figure 5-7




CLIMATOLOGY ERRORS BY MONTH
PRRCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN | FEB {MAR | apR [ may | aur jou | aua |sep jocT fnov | pEC | Total
........ L T e S Lk T PR Sy R Lt T Supueiy SUISUPEPIpPIS SEPIGIP SRy IO YU U PSS
-3500 | ©0.00 ] o0.00} o0.15} o0.00] 0.00] o0.00] o0.00]| o0.00] 0.00] o0.00] 0.00] o0.00]|
-------- L ek T T L Lt bt e e e g Sy S S
-3000 | o©0.00 | o0.00| o0.00| o0.15]| ©0.15] o0.16 | o0.00] o0.15| o0.00| o0.00| 0.00| 0.00 |
-------- B T T T T T L LT T PP Py USD" Sy upRp iy SO0y Sy gy g Qg (S
-2s00 | o0.00| o0.16] o0.00] o0.as| o0.00| o©.31| o0.16| o0.00| o0.00| o0.00] 0.16 | oc.00]
-------- S e T YunyumpuyRpY 'p g gy GG POy g S Y
-2000 | o©0.15 | o0.00 | ©0.15| o0.00} 1.19 ] 1.42| 1.2 | ©0.77} o0.15| 0.45| 0.16] 0.00 |
-------- R e il Skt dadatadadet Rt e e R et R i el T R §
-1500 | 2.08 | o0.82 | 3.90| 0.77| 6.09| 4.09| 6.88 | 3.10| 2.30| 6.46| 0.48 | 0.75 ]
________ Y gy g g gy S U Sy S

-1000 | 1025 | 8.70 | 24.14 | 12.71 | 19.02 | 13.36 | 12.03 | 11.61 | 15.34 | 17.87 | 6.06 | 7.90 |

———————— B T T ik T e e T Ty W S I
-500 | 37.00 | 36.45 | 25.04 | 21.44 | 24.96 | 24.06 | 20.16 | 23.22 | 24.08 | 23.87 | 23.44 | 31.89 |
________ S T e T YeiyNpuny 2 ysuip g g puuy oG g S upunp gy g iy g S S S §
o] 27.79 | 28.57 | 15.89 | 24.81 | 16.34 | 23.43 | 23.91 | 25.08 | 23.16 | 20.27 | 29.82 | 24.74 |
-------- T T T e TSP Sy RyRpE SR "By UIySRpUY "SRy g 3PSy g (g g oy U 9
so0 | 9.06 | 9.03 | 9.75 | 13.48 | 9.96 | 9.91 | 13.75 | 14.24 | 11.50 | 9.16 | 15.79 | 15.20 |
________ B S e L T T THpy P NS RS SEN IRy JEPY I YUY SN SR Y
1006 | 5.35 | 4.60} 4.65| 6.74 | 4.46| 6.45| 6.41| 6.35| 6.75] 5.56| 9.09| 5.96 }
-------- T e S L LT S T T T TR YT T PPy SULpIPEPEOUIY PIGUIN LY WP PRI U Y
1500 | 2.08 | 2.63| 2.40| .20 3.12| 4,09 | 4.38| 4.18)] 4.29 | 2.70| 3.51)] 3.3 |
-------- S AV U S S R LT T U YR U Y YIRS SR
2000 | o0.59 ] o0.99} 1.95] 1.84| 2.23] 2.08| 2.19] 1.55] 1.38] 1.80| 2.07]| 2.09 |
-------- S T S LT T Yy SNpERUPpIy PPN SIS SR Uy S
2560 | 0.5 ) o0.49 ] o0.75] o0.15| o0.89 | 1.89 | o0.63 | 1.08} 1.38] o0.90] o0.64 | 0.30 |
-------- S T T L 1 T T Py GRpER NI SN IRPPEPEPIY PHPISIPINIPIPEPIY JIIPUHVIpEp SNRPP P S S
3000 ; 0.15| o.6| ©0.60| o0.15]| o0.74| 0.94| o6.7¢} 1.24| 0.77| o0.30{ o0.48| o0.30]|
-------- D e 2l R et R D e R R R itttk ettt R PP T
3500 | v.30 | o0.16 | o0.00| .31 | ©0.13| ©06.16 | o0.47 | 1.2¢| o0.46 ]| 0.30} o0.00 | 0.30 |
-------- D i I R e e e et B R R R e R B AR e
4000 | o0.00 | o0.0c0! o0.30] o0.46] 0.59| 0.31 ] o0.16 | o0.46 | o0.31| o©0.15] o0.16 | 0.30 |
........ S U S U SRRy SR
4500 | ©0.00 | ©0.33 | o©0.00| o0.15] o0.15] o©0.47 ] 0.7 | 0.15| o0.15]| o0.30| o0.32] 0.5 ]
........ U Uy S M S G Y SR U
se00 | ©0.15 | o0.16 | ©0.30| o0.00| 5.65]| 3.62] 4.8¢ ] 0.00| o0.31] o0.45] o0.16| 0.15 |
________ R G YUy S SUp S SIS SE Uy SUNP Iy SOy SUP R
5500 | 0.45 | 0.82 | 10.04 | 3.37 | 431 | 3.30| o0.31 ) 3.41r} 491§ 3.00]| o0.00| 0.00 |
........ TS S g g Gy USSRy Sy R S Y S
6000 | 4.01 | s.42} o0.00| 9.08| o0.00| o0.00] 1.25§ 2.7 | 2.76| 6.46| 3.51| 6.86 |
........ L S
6500 | o0.00 [ o0.00| o0.00] o0.00] o0.00] o0.00| o0.00| o0.00| o0.00| o0.00| 4.15] o0.00 |
-------- Sy Ry UGS QP S S L LY TUT S Ny ORI UPpI PR YRy S g S S T

Total 673 609 667 653 673 636 640 646 652 666 627 671 7813

Figure 5-8
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RMS ERRORS (meters) FOR
San Clemente, CA (SAN RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

2399 2361 2404

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1333 1235 1426
FEB 1462 1367 1554
MAR 1818 1893 1737
APR 2190 2197 2183
MAY 2903 2784 3016
JUN 3420 2989 3800
JUL 2967 2536 3341
AUG 3147 2791 3472
SEP 2719 2614 2822
oCT 2295 2027 2535
NOV 1694 1639 1748
DEC 1483 1354 1604

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1349 1253 1440
FEB 1480 1422 1537
MAR 1765 1831 1695
APR 2076 2067 2086
MAY 2506 2429 2580
JUN 3995 2671 4973
JuL 2915 2547 3240
AUG 2845 2686 2998
SEP 2494 2443 2544
oCT 2204 1961 2423
Nov 1701 1666 1736
DEC 1522 1407 1633

Figure 6-1
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san Clemente, CA
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(SAN RAOB Data)

MEAN

893.95
36.97
773.73

Angle=0 DEG

STANDARD
DEVIATION

2226.71

2361.04
2276.42

Figure 6-4

MINIMUM
VALUE

~2700.6
~8016.9
~2423.7

MAXIMUM
VALUE

7005.8
6739.8
6675.4




Frequency Percent Frequency

9 0.1 9

26 0.3 35
108 1.4 143
689 8.8 832
1417 18.2 2249
2394 30.7 4643
1105 14.2 5748
515 6.6 6263
206 2.6 6469
124 1.6 6593
56 0.7 6649
34 0.4 6683
21 0.3 6704

8 0.1 6712

9 0.1 6721

13 0.2 6734
17 0.2 6751
709 9.1 7460
326 4.2 7786
4 0.1 7790

TRIEXPONENTIAL MODEL ERRORS
san Clemente, CA (SAN RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

Figure 6-5

Percent




Frequency

Cumulative
Percent Frequency

CLIMATOLOGY ERRORS

Cumulative
Percent

150
369
737
1279
1716
1363
545
202
108
59
26
21
16
20
134
241
242
234
8l
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Figure 6-5a

133
169
190
198
204
215
247
397
766
1503
2782
4498
5861
6406
6608
6716
775
6801
6822
6838
6858
6992
7233
7475
7709
7790
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENRCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR | APR |MAY |Jum joL |Ave | seP |ocT | mov | oEC | Total
----------------- S T e 2T Sy R USSR 7 Uy UyUouy Sy iy Ny VU Y’ UV SOOI YR

-2500 | ©0.00 | ©0.00| o0.00| o0.00| 90.00| o0.00{ o0.45] 0.75] 0.15| o0.00] o0.00]| o0.00 |
-------- L T N T LRy "SR SRSpEOENY "pUpS UGy g 'Sy Qg S Sy Sy Y
-2000 | o0.00 | o0.00] o0.00| o0.00| ©0.00| 0.3t | o0.90| 1.80] 0.77 | 0.15]| 0.00; 0.00 |
-------- L T S e T e e g S Y
-1500 | ©0.00 | o0.00 | ©0.30]| 0.47| ©0.30] 1.09] 4.64 | 4.96| 3.09| 0.75| o0.47 ] o0.30 |
........ g gy oy Sy g VU Sy S P
-1000 | 1.67 | 1.01} 3,20 | 4.42 | 4.93 | 14.29 | 22.90 | 18.50 | 13.60 | 12.59 | S5.06 | 2.74 |
________ P g0 S S g g g gy Sy Sy PG Vg S Y
-500 | 25.11 | 25.51 | 16.29 | 19.27 | 9.40 | 11.49 | 13.47 | 16.99 | 15.15 | 21.29 | 21.17 | 24.05 |
________ S e e PR “pUye\g U Uy Aoy ALy 2y gy g NS
0] 49.16 | 45.78 | 44.75 | 30.17 | 22.54 | 10.87 | 16.17 | 10.68 | 21.02 | 25.19 | 43.29 | 51.29 |
________ S o T L LT TE Ny AU UL YR JERPHHPI U S 9
500 | 12.63 ] 14.70 | 17.96 | 19.12 | 23.13 | 12.89 | 7.78 | 7.82 | 14.84 | 13.19 | 14.53 | 11.87 |
........ S e e T T TR YRR PP YUSN PRSI YEPRORPI R PEU Iy SRR Uy
1000 | 4.72 ) s5.7¢ ) s5.63 ] e.69 | 9.55| 9.63 ) s5.54 ] 6.92] .26} 7.65}) s.210} 2.78 ]
-------- L e R L TR bt l bt i It e e L B R e T R e R et o e b At T, 4
1500 | 1.22 | 1.8 | 2.13| 2.69| s.22| s5.59| 3.29] 3.31)] 2.01] 3.00| 1.11| o0.76 |
______ Y Uy’ NP PV P SRR g PSSP g gy YUy S Uy PV Y Y

‘2ooo| 1.22}) o0.34 | 1.22| 2.53| 2.24| 2a7) 2.25| 1.35] 2.16 | 2.10]| o0.63 | 0.76 |

-------- S e O sy Vo g gy gy ey g g G (P S

2500 | 0.30 | o0.51] o0.46 ] o0.95] 1.04| 1.09] o0.45| o0.80 | o0.77| o0.90]| 1.26 | o0.00 |
-------- S T T X T S LT T AN RGN SUPRPEpRIRPIIY U SN Sy P S
3000 | o0.00| o0.17| o0.30| o0.32} 0.7 o0.76| o0.60] 0.45| o0.62| o0.30{ 0.79 ] 0.15 |
........ g g g N g g Sy gy S g g U SO A S S
3500 | ©0.00 | 0.17 | 0.15] o0.32 | o0.15] o0.62]| o0.30| o0.60| 0.31| o0.30] o0.00]| 0.30 |
........ U g g S g QR Uy S QS Ry S YUy QU S P Y
s000 | ©0.00 | 0.3¢| o0.15]| o0.00] o0.15] 0.31} o0.00| o0.30| o0.00| o0.00] o0.00]| o0.00 ]|
________ ey g gy g g S S Sy S o S gy S
4500 | ©0.15 | ©0.00 | o0.00| o0.32| o0.5]| o0.31| o0.15} o0.15| o0.00| o0.15]| o0.00]| o0.00 |
-------- F e L T e At e ettt Rk bt T T R T T e 4
soo0 [ ©0.00 | ©0.00 | 0.15] o0.16] o0.30) 0.31] o0.5| o0.as| o0.31] o0.30] o.00{ o0.15]
________ P U g Uy G SO SOt
ssco | ©0.00 | ©0.00| o0.00| o0.00| o0.15] o0.47 ]| 0.30| 1.05| 0.3t | 0.15] o0.16 ]| 0.00 |
________ G S Sy SRR Uy S St
6000 | 1.2 1.52 | 3.35 | 3.95 | 13.43| 20.65 ) 14.52 | 2030 | 14.8¢ | 8.55 | 3.48 | 1.98 |
________ 7Sy S Yy 5 Y g SR U QS SV S PP PRI PR
6500 | 2.28 | 3.04 | 3.8t | 6.64| 6.57| 6.99| 5.99| 2.86| 2.78| 3.45| 2.84| 2.89 |
-------- F S S S GNP S P YU WP PP S Uy PRSP ISP SR P SR 3
7000 | o0.00 ] o0.00| o0.15] o0.00| o0.00| ©0.16) o0.15]| o0.15| o0.00| o0.00]| o0.00| o0.00]
-------- S S T Ty S S T L bt d
Total 657 592 657 633 670 644 668 665 647 667 633 657 7790

Figure 6-7




CLIMATOLOGY ERROR3 BY MONTH
PERCENT FREQUENCY

TABLR OF ERROR BY MONTH

MAY |Jun JauL |aug
........ T S
14.18 | 8.39 | 12.57 | 10.53
________ T G

6.27 | 21.74 | 12.72 | 6.17
________ e e bemm b memene
3.12 ] s3] 958 | 3.1
-------- Rt Aalah b bl bl el
1.0 | 1.86} 4.68) 2.1
———————— e el il B Dl et
0.90 | o0.93 | 2.99| 1.35
________ T S S
0.45 ] 0.78 ] 1.80 | 0©.90
________ T R YU
0.15 | 0.47 | 0.15 ]| o0.30
———————— Rl Al e ket
0.15 | ©0.16 [ 0.75 | o0.60
———————— R At D e et
0.45 | c.67 | o0.15| o0.45
________ b e bmccmmmm et mm e
0.00 | 0.16 | 0.15 | 1.95
-------- AL s el e il L Dl
0.60 | 0.16 | 0.30 | 12.48
———————— L et el il bl b b Ll
18.81 | 1.09 | 0.00 | 0.60
-------- L e B R Lt bt bl et et
0.7 | 9.01 | 1.50 | 6.77
________ TP AUy SN
0.00 | 0.00 | 16.62 | 2.41
________ PSP SR
0.00 | 0.00 | 2.84 | 0.00
________ L R ORI
670 644 668 665

Figure 6-8

| seP |ocT | nov |pBC |
TSR bommmmen b .

| 15.30 | 13.64 | 33.65 | 38.05 |
brmm = Pmw e = bmm e L +
| 7.7 | 9.00| 21.33| 32.88 |
[ TR borcemmnmn tonmcaawa bommmeee o +
| 2.94] 435 | 8.21| 15.07 |
bmmmeeen bmmmmemee bommeee T +
| 1.85| 1.50| 3.63 | 3.81 |
fomm— - b cm—e L ettt b ——— +
| 108 1.058]| o0.95] o0.91 |
fommcnmua [ R, bommmam— b +
| o0.46 | o0.90| wo0.95 | o0.61}
bommme [, Pormmm———— [ P, +
| o0.46 | o0.15 ] o0.95| o0.15 |
fomem— [ R b brm - +
| 0.5 ] o0.15| o0.47| o0.15 ]
fmmmm———- b L Pommm e +
} o0.00} o0.15] o0.00| o.30]|
temcmc e bommmmccam ommccaaa Vomwaamaa +
| o0.15] o0.15| o0.00| o©.00 |
L et o - L et T brm - +
| o©0.93} s.10]| o0.00] o0.00 |
. bmmmmmen T TP .
| 881 ] 2.70| o0.00] o0.00 |
e - P P ——— tmmrm— - 4
| 8.35] 4.05] 0.79}| 0.15 |
b mam- [ S [ ZEpE - VPowcccaa +
| o0.00] o0.45 | 4.58 | o0.46 |
P PO PO O .
| ©0.00] o0.00| 11| 4.81]
bocmm—aaw Vmsrcmmcaa [ SR [ +

647 667 633 657

7790

>
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. CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
col Pet |IAN |FEB |MAR |aPR | MAY |JuR |ouL | ave |sep |ocT |wov | pEC | Totax
........ L T it e R T R il it L T T I ECRPIPHOUPEITY DEPEPEpEPEEU PR UG Sy Y

© 8000 | o0.00) o0.00]| o0.00| o0.00| o0.00| 0.31] o0.00| o0.00| o0.00| o0.00} o0.00| o0.00 |
-------- S T T S T LT T T B Py gy R MUy S SR 9

-7500 | ©0.00 | o©0.00 | o0.00| o0.00| o©0.00 | 1.46] o0.00| o0.00] o.00| o0.00] 0.00] 0.00 |
———————— B it da e R T e ittt 2 e etk LT A
 -7000 | o0.00| o0.00| o0.00| o0.00]| o0.00| 1118} o0.00| o0.00) o0.00| o0.00| o©0.00]| 0.00|
________ i gy S T T TR TRy JEPIPEPPEPpRY WP SUIPEPIPRPEPIY SUppEpEE 3
-6500 | o0.00 | o6.00} o0.00| o0.00f o0.00| 2.17| o0.00|] o©0.00} o0.00] o0.00] 0.00]| o0.00 ]|
-------- L et R bl R R R R R e R R R et T L LT LR R R R B ek 4
-6000 | o0.00 | o0.00| o0.00| o0.00| o0.00| 5.59| o0.00{ o0.00| o0.00| o0.00| o0.00]| o0.00]
-------- B S e T T e R T it e R P e
-5500 | o0.00 § o©0.00 | o0.00| o.00}{ o0.00| 5.59| o©0.00| o0.00| o0.00| o0.00| 0.00| 0.00]}
________ g S S T Y, TSy gy TN SRS JUyRPESEPRPRPRPI PPN I QS R
-5000 | o0.00 | o0.00 | o0.00]| o0.00] o0.00| 3.26| o©0.00| o0.00} o0.00| o0.00| o0.00] o0.00]|
-------- D R et R et R At e el D D e R e R ettt ettt R T T T
-4500 | o0.00 | o0.00 ] o0.00| o0.00| ©0.00| 1.24| o0.00| o0.00] o0.00| o0.00] o0.00]| 0.00]|
-------- L e e e e e R e el el el Sl el EL L E PR L it b e L LR PP TSR S P h g
‘-aooo | o0.00} oc.00| o0.00| o.00| o0.00| o.62] o0.00| o0.30| o0.00} o0.00] o0.00} o0.00]|
------ R R e et e et e R e e e e e D DR T R L R e L TE L it b bl ]
-3500 | o0.00 [ o0.00 | o0.00| o0.00] ©0.00| 0.31| o0.00| 1.20] o0.15} o0.00} o0.00{ 0.00]|
-------- T LT T R S L T T e T T T e T ey S a4
-3000 | 0.00 | o0.00 | o0.00| o0.00} o0.00| o0.31| o0.00| 3.76| o0.46| 0.36] 0.00] 0.00 |
-------- S S T T Ty e
-2500 | o0.00 | o0.00| o0.00| o0.47 | 1.06 | 0.31 | o0.15] 11.73| 3.09 | 5.85{ 0.00| 0.00 |
-------- S T e e e e N e |
-2000 { ©0.00 { 0.00 | 0.15] 11.53 | 11.19 | 2.17 | 1.65| 6.17 | 10.82 | 12.29 | 0.32 | ©0.00 |
________ g g G R SOy Sy Sy Uy SRy U
-1500 |  o0.46 | 0.17 | 1.52 | 23.70 | 17.16 | 11.49 | 6.29 | 13.83 | 18.55| 17.99 | 1.74 | 0.15 |
-------- R e R et it R R R R kB it A R R T Rl Rt Rt 3
-1000 | 13.39 | 9.12 | 20.55 | 22.43 | 23.73 | s.75 | 25.15 | 2.78 | 18.86 | 20.24 | 21.33 | 2.89 |
________ S OO Sy Uy SOy S SR

v Total 657 592 657 633 670 644 668 665 647 667 633 657 7790
(Continued)
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Figure 6-8a
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RMS ERRORS (meters) FOR
Paso Robles, CA (VBG RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1306 1318 1308

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 945 774 1091
FEB 1405 1457 1352
MAR 1060 882 1208
APR 1378 1277 1472
MAY 1498 1266 1695
JUN 1403 1414 1391
JUL 1370 15158 1207
AUG 1562 1830 1233
SEP 1471 1490 1451
oCcT 1277 1051 1474
NOV 1190 1394 950
DEC 953 788 1088

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 973 781 1133
FEB 1388 1424 1352
MAR 1052 878 1198
APR 1371 1258 1475
MAY 1488 1236 1701
JUN 1425 1435 1415
JUL 1403 1540 1250
AUG 1581 1826 1287
SEP 1488 1473 1503
ocT 1304 1075 1504
NOV 1202 1388 989
DEC 998 821 1141

Figure 7-1
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ERROR STATISTICS
Paso Robles, CA (VBG RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 163.64 1295.53 -2107.0 6755.1
CLIMATOLOGY 201.75 1302.85 ~2097.3 6971.9
STANUARD ATMOSPHERE 139.50 1300.81 ~1960.5 6808.4

Figure 7-4




TRIEXPONENTIAL MODEL ERRORS
Paso Robles, CA (VBG RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2000 5 0.1 5 0.1
-1500 33 0.4 38 0.5
-1000 329 4.5 367 5.0
-500 2437 33.0 2804 38.0
0 2696 36.6 5500 74.6
500 1147 15.6 6647 90.1
1000 290 3.9 6937 94.0
1500 99 1.3 7036 95.4
2000 48 0.7 7084 96.0
2500 20 0.3 7104 96.3
3000 7 0.1 7111 96 .4
3500 9 0.1 7120 96.5
4000 6 0.1 7126 96.6
4500 6 0.1 7132 96.7
5000 3 0.0 7135 96.7
5500 2 0.0 7137 96.8
6020 8 0.1 7145 96.9
6500 229 3.1 7374 100.0
7000 2 0.0 7376 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2000 4 0.1 4 0.1
-1500 19 0.3 23 0.3
-1000 275 3.7 200 4.0
~-500 2402 32.6 2700 36.6
0 2669 36.2 5369 72.8
500 1173 15.9 6542 88.7
1000 363 4.9 6905 93.6
1500 120 1.6 7025 95.2
2000 52 0.7 7077 95.9
2500 21 0.3 7098 96.2
3000 14 0.2 7112 96 .4
3500 5 0.1 7117 96.5
4000 9 0.1 7126 96.6
4500 6 0.1 7132 $6.7
5000 2 0.0 7134 96.7
5500 3 0.0 7137 96.8
6000 28 0.4 7165 97.1
6500 186 2.5 7351 99.7
7000 25 0.3 7376 100.0

Figure 7-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUERCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct [JAN | FEB [MAR | PR | MY joun JovL jave |seP jocT |wov |pEC |
——————— L i e e e R R L e L L e R L L L PR P L e e e EL L L P TR 2 e e D] ]
-2000 | o0.00 | o0.00] o0.00) o0.16) o0.00] 0.33]| o0.00| o0.16| ©0.17] o0.00]| o0.00]| o0.00 |
-
-------- R ek it Akttt et e R T e et R e e g
-1500 | o0.00 | o0.17| 90.32| o0w00| 0.32| 15| o0.63| 1.47]| 1.01] o0.16| o0.00]| o0.16|
-------- R e e R e D R e Tl S R L L L s Ll e e L e R Rl L e D Rl b Sl e R L T R g
-1000 | 1.56 | 2.0 | 1.12 | 2.42| 3.23| 7.73| 10.60| 9.49| 7.21| 4.45] 1.83 ] 1.92 |
» mm————— R et b Pommmm - bt e —— trmmww Prmnmmm—— tmmm e ———— formmw e o m—- o m————— Pmmrmr———— P +
-500 | 23.79 | 28.28 | 18.75 | 25.60 | 32.42 | 43.91 | 48.26 | 47.79 | 36.58 | 42.01 | 25.96 | 23.64 |
-------- L et Attt btatatn et ELEEL TR L P P P e EE B et X R st L L R R e e e L
0] 52.26 | 45.49 | 50.48 | 41.22 | 34.35 | 29.66 | 19.62 | 19.31 | 24.16 | 28.83 | 45.76 | 50.64 |
-------- e A Ot o L TP Py gy PR VDIV UL Yy g Uy gy Sy ULy ¥y g Sy 9
500 | 16.02 | 14.14 | 20.83 | 18.84 | 16.13 | 11.68 | 11.08 [ 10.47 | 17.11 | 15.49 | 17.64 | 17.09 |
-------- R e e e L L e L e L LR L DL LR St E R Il el it L L LY D L e e e e e L DL L et LR
1000 [ 3.42 | 3.75 | 3.37] 483} 484 ] 3.45| 3.48| 344} s.70| a4 | 333 | 3.9
-------- R e e E E  E  E td  daia il B R E E  aAtt L L TS S e T P e e T L L 4
1500 | o0.62 | 1.02| 1.76 | 1.61} 2.74| o0.66 | 1.27| 1.64| 1.68| 0.66] 1.83 | 0.64 |
-------- N Py UG g g S L TSR RGPy SIS SEOU PR YUUPIPEPIPRIY SEy RO PP
2000 | o0.31 | o0.51| o0.96} o0.97] o0.65| o0.66 | o0.63| o0.82 ] 1.3a} o0.16 | 0.5 | o0.32|
------- L T T TR e bt T e L Lt T T e S R T e T T ey}
. 2500 | 0.16 | 0.34 | o0.16| o0.16 | 0.16 | 0.66 | 0.47| o0.16 | 0.34 ]| o0.16 | o0.17 ] 0.32 |
-------- L T e e L T R ik b T L L Tt L e O L LR DT Ay
3000 | o0.00| ©0.00| ©0.00] o0.00| o0.48} o0.16} 0.16 | 0.00| 0.17 | ©c.00| o0.00 | 0.16 |
-------- L T I T T T R i S T e T Tt e S e ]
%00 | o0.16 | o0.00| o0.16 | o0.00]| o0.16]| o¢.16 | o0.16 | o.00} o0.00| 0.33| 0.7 | o0.16 ]
________ L U S A G e U Uy SN G SIS
4000 | o0.00 | o©0.00| o©0.00| o0.00| o0.00| o0.00| o0.16 | 0.16 ] 0.34] o0.16 | 0.00] ©0.16 |
-------- L S S T T e S D b T I LT LTy Y 1
4500 | 0.00 | o©0.17 | o0.00 | 0.32| o0.00| o0.00]| o0.00| 0.33] 0.17| o0.00| o0.00] o¢.00 |
-------- S T T T T T T T e L L T R oy
5000 | ©0.00] o0.00] o0.00} o0.16| o0.00| o0.00| oc.00| o0.16 | o0.00| o0.00| 0.17| o0.00 ]|
-------- gy e G S g S gy e S S T L T LY T T iRy §
5500 | 0.00 | o0.00 | o0.00] o0.32]| o0.00]| o0.00| o0.00| o0.00] o0.00] o0.00| o0.00] 0.00]|
JE . $ommmeenn b bommmmaee $ommmman T PO bmmmmeen PR PO b e [ P .
6000 | o0.16 | 0.17] o0.00| o0.00| o0.16| o0.16| o0.16| o0.16{ o0.3¢| o0.00! o0.00f o0.00]
________ S S S S S Uy SR U SRS PP
6500 | 1.40 | 3.92 | 2.08| 3.22| 4.35| 3.62| 3.32| 4.42| 3.69| 3.13| 2.66| 1.60 }
________ S O QN U S G SR
h 7000 | ©0.16 | o0.00 ] o0.00] o0.16{ 000 ©0.00] o0.00] o0.00| o0.00] o0.00] o0.00] o0.00 |
________ P S Oy S U S U
Total 643 587 624 621 620 608 632 611 596 607 601 626

Figure 7-7
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CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERFOR MONTH

Col Pct |JAN | FEB |MAR | APR | MAY |oun jouL | ave |sEP |ocT |mov {oBC | Total
-------- D e Lk e e ik Attt TR T Ty SUPUPIPRNSEpI P S Y I OB S S Y
-2000 | ©0.00 | ©0.17} o©0.16{ o©0.16| 90.00} o0.00] o0.00| o0.00) 0.27| o0.00] o0.00} 0.00 |
........ D T el T T e et et LT L TP U ROy POy PSSy Sy QU ig SRRy SOy S §
-1500 | ©0.00 | o0.17| o0.32| o.00| o0.48] o0.66| o0.32| o0.65]| 0.5 | o0.00) o0.00| o0.00 |
........ D ek e R e itttk A bl et L Tt TR YIPI SEPUNLS SUPICIPILLY SN SRS
-1000 | 1.24 | @01} 9.29| 3.70| s.32} 1.32] 2.53| 4.42] s.20] 1.65] 1.50| o0.80 |
-------- R R R R e e e D Gl L D R e Attt At it e ek T PU PRy RO Y
-500 | 28.30 | 47.19 | 37.50 | 36.55 | 38.06 | 28.78 | 22.78 | 26.68 | 35.40 | 36.24 | 26.45 | 25.88 |
........ Lt T i i T L [Ty SEUOU R SPEpRY PP ISy Uy SIS U Y
0| 44.01 | 28.79 | 36.54 | 34.78 | 30.97 | 39.47 | 44.46 | 39.20 | 24.16 | 28.34 | 40.60 | 41.53 |
-------- L e et e L el e D R il L e R L D e it bl T VSNE A S 3
500 | 19.91 | 7.67 | 9.62| 14.33| 13.71 | 18.09 | 14.72 | 13.75 | 17.11 | 20.76 | 19.13 | 21.73 |
-------- R et e e e D e an el D R e Rl it ettt TP )
1wo0 | 3.27} 2.56| 2.5 | 3.54| 3.55| 444 7,12} s.40) .89 ] 7.25| 4.49] .07 |
-------- L R e e D el D Ll e et e R e L O b e e
1500 | 0.93| o0.51| t.26] 1.93}| 2.26| 1.48| 1.90] 2.95| 2,00} 1.48| 1.50| 1.28 |
-------- R R R et e R b R e e R et LT S e TR
2000 ] ©0.31|] o0.68] ©0.32| o0.81| 0.32| o0.82| i.42| 0.65) 1.17 ] o0.49| 1.16] 0.32 |
-------- L e e R e A Dl T R Y ik ettt A et d
2500 | o©0.00| o0.00 | o©0.16 | 0.00| o0.46 | 0.49| o0.63| o0.65] o0.50| o0.00] o0.17] 0.32 |
- emmmw— brmeamnan frmmmm—ana [ T, P b mm—— boccmmmna Prmmmmn—— Y. $ormacnea bmmm— - Pommrm brommm——— +
3000 | ©0.16 | o.00] ©o.00| o000} 0.2} o0.49} 0.32] 0.33} o0.34a] o0.16 ] o0.00] 0.16 ]
-------- L s b R etk T e el i T S L L b LT T OB S YUV RIRES S RpES PR §
3500 | o0.16 | o0.00| o0.16 | o0.00| o0.00} 0.00| o0.00| o0.00] o0.00} o0.16 | 0.17]| 0.16 |
........ L e T S T T} T DUPNNpETPIY PPNy YRS ISPy S IS PRSPPI S I §
4000 | o0.00 | o0.17| o000} o0.00| o0.00| o6 ] ©0.16 ] o0.26} 0.384] 0.33] o0.00| o0.16 |
-------- B o gy N0y Qg P gy A S
4500 | 0.00 ) o0.00 | o©.00| o0.32| o0.00| o©.00] o0.16 | o0.16] 0.17| n~.o00]| 0.17| o0.00 |

-------- B Rt D R e e R e B et ettt A bl btk St R IR L P S )

5000 | o0.00 | o©0.00| o0.00{ o0.16 | o.00| o0.00] o0.00} o0.16| o.00| o0.00] o0.00] 0.00]|
-------- L L e T T Tl etk e T X T Y PIPUPR NPy JEpRpIRYS I JUTp S I J i upEpy iy S oy S —Y
sso0 | 0.00 | o0.00 | o0.00] 0.32| o0.00| ©0.00| ©0.00| o0.16 ] ©0.00{ o0.00| o0.00| ©0.00 ]
———————— L e e A R R L R N il etttk ettt Sttt i 4
6000 { ©0.00 | 2.21| 1.44| 9.16| o0.65| o©0.00] o0.00| o0.00{ o©0.17} o0.00| o0.00] 0.00 |
........ S e e T g Ny Yy g g U
6500 | 1.71 ] 1.87 ] o.6a | 3.22| 3.7 | 33| 1.74 | 3.60| 3.69 | 3.13]| 2.50] 1.28 |
........ [/ PR UG U (RPN U ST P T T Sy WP (IR TR U R PP Ap I SRR 3
7000 | o0.00 | o0.00 | o0.00| o0.00| o0.00| o0.66| 1.74] o0.98 | o©0.17} o0.00}| o0.17 | 0.32]
-------- PSSR SRR PN RO SR IR P (R LT T Ty I WSOy JRPIPIEPRPPEY JESIpE SIS S Y

Total 643 587 624 621 620 608 632 611 596 607 601 626 7376

Figure 7-8
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RMS8 ERRORS (meters) FOR
Crescent City, CA (MFR RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

2406 2289 2303

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 2439 2516 2360
FEB 2314 2322 2307
MAR 2254 2146 2358
APR 2651 2407 2878
MAY 2390 2073 2672
JUN 2038 1368 2535
JUL 2079 1278 2650
AUG 2176 1304 2787
SEP 2462 1751 3005
OoCT 2603 2161 2981
NOV 2553 2359 2733
DEC 2780 3038 2497

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 2264 2257 2271
FEB 2227 2193 2261
MAR 2172 2047 2290
APR 2546 2351 2729
MAY 2331 2058 2578
JUN 2015 1434 2461
JUL 1979 1359 2450
AUG 2004 1222 2467
SEP 2296 1882 2639
ocT 2582 2114 2978
NoV 2434 2254 2602
DEC 2510 2607 2410

Figure 8-1
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ERROR STATISTICS
Crescent City, CA (MFR RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM
MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 972.04 2200.93 -3324.2 6766.1
CLIMATOLOGY 670.61 2188.95 -3436.8 6699.6
STANDARD ATMOSPHERE 589.93 2226.54 -3565.9 5962.1

Figure 8-4




TRIEXPONENTIAL MODEL ERRORS
Crescent City, CA (MFR RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR  Frequency Percent Frequency Percent
-3500 1 0.0 1 0.0
-3000 1 0.0 2 0.0
-2500 2 0.0 4 0.1
~2000 4 0.1 8 0.1
~1500 19 0.2 27 0.3
~1000 104 1.3 131 1.7
-500 1835 23.2 1966 24.8
0 2842 35.9 4808 60.7
500 1085 13.7 5893 74.4
1000 447 5.6 6340 80.1
1500 235 3.0 6575 83.0
2000 115 1.5 6690 84.5
2500 67 0.8 6757 85..
3000 39 0.5 6796 85.8
3500 22 0.3 6818 86.1
4000 20 0.3 6838 86.4
4500 9 0.1 6847 86.5
5000 14 0.2 6861 86.7
5500 12 0.2 6873 86.8
6000 371 4.7 7244 91.5
6500 673 8.5 7917 100.0
7000 1 0.0 7918 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
~3500 1 0.0 1 0.0
~3000 5 0.1 6 0.1
-2500 7 0.1 13 0.2
-2000 22 0.3 35 0.4
-1500 250 3.2 285 3.6
~1000 800 10.1 1085 13.7
~-500 2319 29.3 3404 43.0
0 2023 25.5 5427 68.5
500 758 9.6 6185 78.1
1000 303 3.8 6488 81.9
1500 166 2.1 6654 84.0
2000 74 0.9 6728 85.0
2500 51 0.6 6779 85.6
3000 28 0.4 6807 86.0
3500 15 0.2 6822 86.2
4000 18 0.2 6840 86.4
4500 15 0.2 6855 86.6
5000 147 1.9 7002 88.4
5500 185 2.3 7187 90.8
6000 544 6.9 7731 97.6
6500 187 2.4 7918 100.0

Figure 8-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR | APR |MAY |Jun JouL |ave |sep |ocT |mov [oEC
-------- L T T R LT T e T T SHpNY SIS PRy SUINEPIRPIPINY SUPHIPIPIY SIS IO SIS
-3500 | o©0.00 | o0.00 | o0.00| o0.00| o0.00{ o0.00| o0.00| o0.15] o0.00{ o0.00| o0.00}] o0.00 |
-------- L T T Lk Ty R Rl Ltk T SR NS SRSy YRS SN Sy S
-3000 | o©0.00 ] o0.00} o0.00] o0.00} o0.00| o0.16] o0.00| o0.00} o0.00| 0.00]| o0.00]| 0.00
-------- S T g g g g S Y S PP SRS
-2500 } ©0.00 | o0.00| o0.00| o0.00} o0.00] ©0.00) o0.00) 0.15} o0.00] o0.15] 0.00] 0.00
-------- R T T T T T T e e SupACy Uy gD Py Py S Jpp g IO SUUpIGU SR S S §
-2000 | o0.00 | o0.00| o0.00| o0.30| o0.00| 0.6} o0.00| o0.00| o0.00| o0.00] 0.15] 0.00
-------- B N T N B N TRty (g iy PRy g g g S S
-1500 | ©0.00 | o0.16 | o0.60 | o0.00| 0.15]| 0.00]| o0.59| o0.7¢' o0.46} o0.00| o0.00]| o0.15
________ T S e T Y T uppy Sy I S IR SUPSOEY S Sy
-1000 | ©0.30 | ©0.99 | o0.60 ) o0.15| 1.34| 2.02] 1.92 | 2.23| 1.68] 2.39| 1.720]| o0.45
-------- R el Bl R e R e e et bbbl Sl et bl Dbl bt St Tl L L R B el o A e L T e e PPy J
-500 | 10.81 | 13.46 | 16.84 | 17.68 | 21.55 ] 37.07 | 41.86 | 34.67 | 29.27 | 24.03 | 20.12 | 10.27
________ S G gy UM g S g S gy S g ) Y VPO SIS
0| 41.08 | 45.98 | 42.18 ) 35.98 | 236.26 | 29.13 | 26.48 | 27.53 | 28.51 | 34.18 | 40.25 | 43.90 |
-------- S S e T Ty DSOS SRS ULy SN SN GU Y
500 | 19.85 | 15.44 | 15.20 | 14.94 | 13.82 | 10.539 | 9.32 ] 10.86 | 11.43 )} 14.18 | 13.00 | 15.77 |
........ S e T T S T LT T VUL DUpRQUI IR SIS SEIP PG SR SIS
1000 | 8.15]| 5.8 ] 6.86 | 6.86 [ 5.94 | 5.45| 3.55| s.6s| s.79| 3.58{ s5.26 | 5.06 |
-------- R R et R R e e el Rt Tl e R ik b R LR R R R tad
1500 |  2.67 | 3.12 | 3.43 | 3.5t | 3.42] 3.2 2.81| 2.68| 3.20| 2.99{ 1.86] .13 |
________ PP g S S g S SNy Y Y G S
2000 | 2.07 | o0.82] o0.89| o0.91| 208} 0.93| 1.92| 2.08| 2.13| 1.08} 0.93] 1.49 |
_________ S S g g g uu S S gy UV Y
2500 | o0.74 ) o.82 | ©0.45| 1.83 | 1.04} 0.93| o0.74 ] o0.74¢ ] 1.68] o0.45] 0.31 | 0.45 |
________ S S T gy gy O o g S IV S Y
jo00 | o0.30| o066 | 0.45| o0.46 | o0.59} 0.33} o0.59| o0.45| o0.76 ] 0.30] 0.31 ] o0.74}
_______ g0 G S S
3500 | o0.15| o0.16 | o0.15] o.61 | o0.15] o.1t6 | o0.15| 0.0} o0.61 | n.as | o6.15) 0.30 |
________ U G SO S S NP
4000 | o0.15 ] o0.49f o0.75 | o0.30] o0.00} o0.16 | o0.00| o0.30| o0.46 ] o0.15| o0.15]| 0.15
-------- T T o b L h T TR YRR SRIIP SRR JIOPRUpIpRpRY Uup iy SRy Oy Py S ——
4500 | o0.15 | o0.16 | o©0.30| o0.30} 0.15] o0.00| o0.00| o0.00) o0.00] o0.15]| o0.15]| 0.00
________ Y R Y TET Ty R 1% T S VpUpIOIPpRY DU R YURPIpU RIS JE iU F Py Sy I
soc0 | ©0.15| o0.16 ) o0.15| ©0.46] 0.30] o0.16| o0.44| o0.00] o0.15]| ©0.15) o0.00] 0.00 |
-------- L b R e R R R il ket lettat Attt A teaata LT L T R R |
ssoo | o0.00} o0.00} o0.00] o©0.30} 0.59 ] o0.16| o0.00| o0.00] o0.30] ©0.45| o0.00| 0.00]
________ P O S OO G Uy S S S
6000 { 1.9 | 1.97 ] 1.4} 320} 400} s.92| .10} 9.38]| 7.7} s5.07} s5.42] 2.38]
........ P S O U SRy UMY SO A USSP
6500 | 11.56 | 10.02 | 9.2¢ | 12,20} e.62 | 3.58 | 2.81 | 1.79 ] 5.79 | 10.45 | 10.22 | 15.77
........ e e e R R it R e D e R i R R et LB 4
7000 | ©0.00 ] o©0.00| o©0.00| o0.00] o0.00] o0.00| o0.00| o0.00| 0.00| ©.15]| o0.00| 0.00]|
________ O Sy PP
Total 675 609 671 656 673 642 676 672 656 670 646 672

Figure 8-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN | FEB | Mar | APR | MayY | JuR |ouL | auG |sEP |ocT |Rov |oEC | Total
----------------- e S T T n T T e T LT T ey SN P PppS

-3500 | o0.00 | o©0.00| o.0c0| o0.00| o0.00]| o0.00| ©0.00| o0.00] ©0.00] o0.00]| 0.00]| 0.15 |
-------- L I T T e T T et R i e h T LT Ty PP R S
-3000 | o0.00 ) o0.00f o0.00| o0.30| o0.00! o0.00] o0.00} o0.15} o0.00| 0.15| o0.15| o0.00 ]
-------- L e R D D R et Ll e e ettt D e e e D it ]
-2500 | o0.00 | o©0.00 | 0.30| o0.00| o0.00f o0.16] o0.00| o0.30] o0.00] o0.00| o0.00]| o0.30]|
........ S e S T L T R N Lk LT T DI DU PIPIEIIY Yy S g Y
-2000 | 0.15| o0.16] o0.15] o0.00]| o0.00| o0.00| ©.00]| 1.79 ] o0.30| o0.00| 0.31| 0.45 |
-------- B T L T T e S T et DT TPy SEPEP RN " 3
-1500 | 1.48 | 0.6 | 0.5} o0.15]| o0.45] o0.16 | 1.46 | 10.71 ] .25 | 0.15} 1.55 | 14.73 |
________ e e S s 2T e T T Teyn iy JRpE R Y
-1000 | 18.67 | 6.57 | 7.60 | 4.73 | 4.46 | 2.96 | 12.28 | 11.61 | 13.72 | a.18 | 19.81 | 14.29 |
________ S T T e A T e I R kB T T T TU U DR RpNIEPY R
-500 | 27.11 | 32.02 | 38.15 | 39.33 | 38.04 | 28.97 | 26.18 | 14.58 | 14.33 | 32.39 | 39.78 | 21.13 |
———————— R i et e R ittt P TSP SRR L Dbl Bt ettt Rl bt e e St D L R 1
0| 22.37 | 32.18 | 23.55 | 18.29 | 22.59 | 35.36 | 33.14 | 31.25 | 28.20 | 27.46 | 12.07 | 20.54 |
-------- S T e T T T T e et T R el Dt T P TEAY P UpIpRpY S
soo | 10.52 | 8.54 | 10.28 | 9.76 | 10.55 | 12.15 ) 8.14 ] 9.82 | 11.89 | 11.34| .50} 5.36 |
______ g e e e el O ekt LT DETvIpEp Y TRy RpEpRPIY U

‘ 1000 | 3.11 | 3.60 | 462 | 4.42| 4.90] s.67 | 444 | 3.72| 457 | 3.43| 201 2.38 |

-------- S T L R L T L T T e T R e

1500 | 1.63 | 2.13 | 1.0a | 2.90 | 1.93| 3.2 1.92| 3.3 | 2.74| 239 108 1.19 |
________ S e S S T B e Lk TP IPRP RPA SEpEpE RSy 4
2000 | o0.30f 0.36 ] 1.04| 1.83| 1.78| 1.40] 0.30| o0.74 | 1.22| 1.04]| o0.15]| 0.74 |
————————— D e R B ket B R e B R it Stttk S D L DA S L L EL L LR S Dt o et L g
2s00 | o0.59 | o0.82 | o0.15]| o.61| 108 o0.78| 1.18] o©0.45| 0.9t | o0.60] 0.31| 0.30)]
-------- e e A e L T D ik et e T
3000 | ©0.15] 0.33| o0.60 | o0.61 | o0.45| o©0.16| o0.46] o0.00| 0.9t | o0.15]} o0.31| o0.15 |
-------- S S e S e b e ek L TP
3500 | o0.00 | o0.00{ o0.60)] o0.46| o0.00| 0.6 | ©0.15] o0.15] e.30] o0.30]| 0.15]| o0.00 |
________ 'S g N S S e LT e R R S el R 3
4000 | o0.30f o0.66 | o0.45 ] o0.15| o0.13} 0.6 | o©0.00| o0.15] o0.46| o0.00} o0.15]| o0.15 |
........ S g g S U P S S T etk R Attt L R )
4500 | o0.15 | o0.16 | o0.15| o0.61 | o0.30 | o0.16| o0.30| o0.15)] o0.15] 0.15| 0.60 ] 0.00 |
-------- g g S S S S T T T B R i
5000 | o0.00 | o0.00| o0.00 | o0.30} o0.15]| o0.16| o0.15]| 9.67 ] ©0.30| 0.30| 0.00]| 10.86 |
-------- S e S S e R T e il il btttk LD P 4
ssco | 7.11 | o0.00f o0.00| o0.30| o074} o0.16 | 8.28 | o©.00| 10.67 | o0.30| 0.15| 0.00]}
........ [ S DR VR PP S SEE DI S PP SR R PRSI SR
6000 | 6.37 | 1t.99} 11.18| 9.60 | 8.47| 7.48} o0.00| o0.00| o000 5.37] 15.48 ] 7.29 |
________ B O G GOy S Sy S
6500 | ©0.00 | ©0.00 | o©0.00] .64 | 401 | 1.87 | 1.63| 1.64} 3.05| 10.30] o0.00 | 0.00 |
-------- AP ORI DU SR SN YIPI I SEPIPIRPIERY JRpRPEPRpRpRY Prpnppppa S 1SRRI SRR B

‘ul 675 609 671 656 673 642 676 672 656 670 646 672 7918
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RM8 ERRORS (meters) FOR
Jedburg, 8C (CHS RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CI TMATOLOGY ATMOSPHERE

1982 1973 2012

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAIL MODEL
BY MONTH AND HOUR

MONTH ALL ooz 122
JAN 1801 1482 2075
FEB 1934 1430 - 2333
MAR 2095 1370 2625
APR 2569 1680 3212
MAY 2190 1496 2702
JUN 1710 1374 1988
JuL 1683 1567 1792
AUG 1373 1177 1543
SEP 1454 1230 1647
ocT 2214 1839 2534
Nov 2059 1661 2391
DEC 2335 1983 2645

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1752 1498 1976
FEB 1899 1471 2248
MAR 2023 1413 2486
APR 2394 1687 2928
MAY 2120 1548 2559
JUN 1836 1480 2130
JUL 1840 1710 1961
AUG 1403 1075 1666
SEP 1496 1265 1694
ocT 2249 1813 2615
NOV 2134 1675 2509
DC 2266 1907 2580

Figure 9-1
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Jedburg, sC
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(CHS RAOB Data)
Angle=0 DEG

STANDARD MINIMUM
MEAN DEVIATION VALUE
405.92 1940.14 -2968.7
611.05 1875.98 -3909.3
636.09 1908.65 -3786.4

Figure 9-4

MAXIMUM
VALUE

6593.9
6389.6
5984.0




TRIEXPONENTIAL MODEL ERRORS
Jedburg, 8C (CHB8 RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-3000 4 0.1 4 0.1
-2500 6 0.1 10 0.1
-2000 33 0.4 43 0.5
-1500 328 4.2 371 4.7
-1000 1240 15.8 1611 20.5
-500 2017 25.6 3628 46.1
0 1873 23.8 5501 69.9
500 843 10.7 €344 80.7
1000 370 4.7 6714 85.4
1500 161 2.0 6875 87.4
2000 111 1.4 6986 88.8
2500 51 0.6 7037 89.5
3000 30 0.4 7067 89.9
3500 20 0.3 7087 90.1
4000 17 0.2 7104 90.3
4500 21 0.3 7125 90.6
500C 111 1.4 7236 92.0
5500 150 1.9 7386 93.9
6000 314 4.0 7700 97.9
6500 165 2.1 7865 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-4000 3 0.0 3 0.0
-3500 3 0.0 6 0.1
-3000 3 c.0 9 0.1
-2500 7 0.1 16 0.2
~2000 26 0.3 42 0.5
-1500 93 1.2 135 1.7
~1000 588 7.5 723 9.2
-500 1997 25.4 2720 34.6
0 2170 27.6 4890 62.2
500 1161 14.8 6051 76.9
1000 543 6.9 6594 83.8
1500 234 3.0 6828 86.8
2000 123 1.6 6951 88.4
2500 65 0.8 7016 89.2
3000 39 0.5 7055 89.7
3500 27 0.3 7082 90.0
4000 15 0.2 7097 90.2
4500 10 0.1 7107 90.4
5000 21 0.3 7128 90.6
5500 255 3.2 7383 93.9
6000 394 5.0 7717117 98.9
6500 88 1.1 7865 100.0

Figure 9-5
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TRIEXPONENTIAY
PERCENT FREQUENCY

MOCEL ERRORS BY MOR™

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pt [JAN [FEB |MAR {apR |May [aun I faus |sep tors Jnov | DEC i
________ g ooy R S Sp SN - - O LT ypup e S —— B Ty repupuy SRR
. -3000 ] c¢.00 | o0.c0 ) 0.00 | 0.0.] 0.15] 0.16 c.00 | ©.00] o©0.00] 0.30} 0.00] 0.00 ]
........ S T e g op g g Qi g P QRS U ¥
-2%00 | o.oc | o.00 | o0.00 ) 0.15} o0.00} o0.16) c¢noo] s.00| o032 o0.00f o0.16 | 0.15 |
_________ e L T T T I YUy Sty SISy U S LD pUGPU I UpU PRy UGy S VO
-2000 | o.15f{ 0.33 | o0.15| o0.00]| o0.30] 1.16] 0.45| 1.06] o.6t ] o0.60| 0.16| 0.15 |
¢ L e R bmme - D e R b= Pom e P e bmm e ——— Fme e m [ S b +
-1500 | 1.04 | 0.82 | 1.04 ) 1.24 | 1.49 | 8.63 ] 10.81 | 135.08 | 5.99 | 2.41| 2.83 | 1.49 |
———————— B R i R et Sleeraiadaeds Al R R e R ittt 4
-1000 | 6.2z | 6.87 | 7.26 | 7.88 { 13.30 | 23.00 | 27.33 ! 28.66 | 27.96 | 16.59 | 14.29 | 9.72 )
________ b e e b ot b e e b b= e m b m e e o e mm e bm e < e ma b mmm e e = bmmmmea— ke memmmmn b
-500 | 21.63 | 23.57 | 28.7%0 | 22.10 | 24.66 | 29.26 | 24.92 | 26.70 | 32.72 | 25.19 | 25.27 | 23.77 |
________________ v U U S e P L T T Uy puey Sy UGSy URpIP Y ULy IGPIp Ay S URp S S 4
o] 41.19} 38.63 ] 30.07 | 24.57 | 21,08 | 15.34 | 15.17 | 13.73 | i3.52 | 21.72 | 23.86 | 27.20 |
-------- S S e T I Uy Sy Syl Sy My S g U Sy AUy S S
500 | 13.78 | 11.78 | 12.00 | 3.9t | 12.86 | 7.82 | .61 | 4.98| 7.37 | 10.81 | 12.56 | 14.50 |
________ P G S GO SO UP LRV U
100 | 5.0 ] 409 | s5.78] s.56 | 5.98 | s.01 | 240 2.26 )] 3.88 | 5.13) 6.5 ]| 4.78 ]
........ F S G G S U SO S G SN
. 1500 | .48 | 2078} 2087 3.25 ) 286} 1.25 ] 1.s0 ) 1.ar ) e.7r ] 2041 157 | 2.54 |
........ S Y S e O T
2000 | 1.48 |} o0.92 | 1.48| 2.00{ 209 1.6 1.20]| 92.60] .08 | 1.66} 1.57 | 1.0 |
........ U g U S U
2%0 ] 0.30] o082 o.w ] o©0.77] o0.75] 1.10] o0.6c ] o0.90 ' o0.46 | 0.45 | 0.47 ] 0.90
......... R G U
woo | 0.5 ] 0.a9 | o015 ] o062 ] o060 | 031 ] 9.30) 5. =31 ) 0.5 | 0.31 ] 0.a5 )
________ ES S S SO O SR U GNP U SN
3560 | nas | od9 ] e300 o000 | o045 | 0.6 ] o045 | 05w 00! 0.16 | 0.45 |
e NS b eme s v PSR bomeeeee R N U SN
4000 | ©.00 | op} 0.1 ] o2l o085 ] 0.3t ] o030 | o.iv g o001 0.60 | 0.00 | 0.0 |
O PR USRI RO A
4500 | on | 0.00 | o.0n | oaas | ooae | 047 ) es | 0.4k R O T I A R O T
b s e e e PO P - . e e s
5000 | a.o0 ] om0 | c.oo0 ) a.s2 s ) 3.4 ] s.7v | 287 ) 2.6 0 oais ) G n.o0 |
________ e el RN b e b b e # b e b am e
s50n 1 0.0 | ean |ouvy ) syt s13 ) 360 | 060 ) 0.45 ) 1,23 % 241 ] e 078
______ ,on P R U
’ 6O | t voer ) 622 ] 1036 ] so23v ) et ] oo 0.00 | 1.08 [ a.as ] 5004 4.ca |
G - e e emmmeas Vet b e .
6500 | 4.:5} 4.8 ] r.iv ] 1es | oonl o000 | o0.c0) o0.00]| 0.00 ] el 2.83 7oA ]
S PR b bVt PN s
Total 675 611 675 647 669 639 666 661 651 663 637 669

Figure 9-7
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ERROR

Col Pct

e e 4 e ok e b e b e g —— 4 o o o o e p o h ——— e ks A —— 4 — A — o ——— &

 — e e — .

CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

Figure 9-8

sep |ocT jmov | oBC |
------- F PP Py Ty
0.00 | o0.00}| o0.00| 0.00 |
-------- L R D LRt R e e el J
0.00{ o0.30| o0.00| o0.00 |}
-------- LR R Tl E L ek T LTy
6.0 | o.15| o0.16 | o0.15 |
-------- L el L e el LT LT TN
0.15 | o0.00 | o0.00| o0.00 |
-------- LT T PRy R
0.31 ] o0.45 | o0.16 | o0.00 |
-------- [ SRS R RO TSR §
1.08 | 0.75 ]| 0.31] 1.35 |
________ X L1 T T ey YRR 4
5.53 | 4.37 | 2.67 | 8.22 |
-------- Lt S Rt L R g th ]
23.20 | 20.06 | 15.38 | 29.45 |
-------- LR et D e T LN 4
30.26 | 28.21 | 27.63 | 26.91 |
-------- L il S L Y e e el
19.51 | 17.38 | 23.55 | 11.81 |
-------- L L T Y Ty 3
7.83 | 9.50 | 11.77 | 4.33 |
-------- D el L e ki
4.30 | 2.56 | 4.40| 1.94 |
-------- L b Al L L R P
1.38 | 1.96 | 2.67 | 1.49 |
-------- D e ik Rl e R TP R ]
0.46 | 1.06 | 0.78 | 0.75 |
-------- [ PRI PR T repuppp—— 3
.77 | o0.60 | ©0.00 | o0.60 |
———————— R D
0.15 | o©0.30 | o0.16 | 0.30 |
-------- S L x Ty}
0.00 | o0.00| o0.16 | 0.00 |
———————— L R el R R ]
0.00} o0.45 | o0.16 | o0.00 |
———————— L it R R 4
o.00 | o0.15 | o0.00| 0.0 |
-------- L ek Lt T Ryey S —
3.3 ] 0.5 | o0.16 | o0.15 |
________ PPN
1.54 | 116t} 2.9 | 12.56 |
-------- R e o R g
0.00 | o0.00| 6.91| 0.00]
-------- R L LT T upy SR p—— )
651 663 637 669
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RMS ERRORS (meters) FOR
Mt Santa Rosa, Guam (PGAC RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

629 626 950

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 531 534 528
FEB 514 596 413
MAR 463 427 495
APR 473 519 421
MAY 658 657 658
JUN 698 779 607
JUL 750 697 800
AUG 597 652 536
SEP 746 739 752
ocT 744 600 865
NOV 635 562 701
DEC 640 615 666

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 543 556 529
FEB 549 657 408
MAR 449 404 489
APR 449 461 437
MAY 634 594 672
JUN 700 736 662
JUL 726 641 803
AUG 595 611 578
SEP 719 690 747
oCcT 733 592 853
NOV 657 592 717
DEC 668 641 695

Figure 10-1
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ERROR STATISTICS
Mt Santa Rosa, Guam (PGAC RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM
MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL ~134.57 614.60 -2044.1 5536.9
CLIMATOLOGY 63.39 623.08 ~-3536.2 5655.3
STANDARD ATMOSPHERE 708.23 633.78 -2878.1 6132.0

Figure 10-4




TRIEXPONENTIAL MODEL ERRORS

Mt santa Rosa, Guam
Range=175 NM

(PGAC RAOBData)
Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
-2000 8 0.1 8 0.1
-1500 17 0.2 25 0.3
-1000 291 3.7 316 4.0
-500 3526 45.0 3842 49.0
0 2931 37.4 6773 86.4
500 696 8.9 7469 95.3
1000 188 2.4 7657 97.7
1500 75 1.0 7732 98.7
2000 30 0.4 7762 99.1
2500 20 0.3 7782 99.3
3000 3 0.0 7785 99.4
3500 3 0.0 7788 99.4
4000 2 0.0 7790 99.4
4500 3 0.0 7793 99.5
5000 38 0.5 7831 99.9
5500 4 0.1 7835 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-3500 4 0.1 4 0.1
-3000 3 0.0 7 0.1
-2500 1 0.0 8 0.1

-2000 6 0.1 14 0.2

-1500 5 0.1 19 0.2
-1000 103 1.3 122 1.6
-500 1806 23.1 1928 24.6
0 4005 51.1 5933 75.7
500 1382 17.6 7315 93.4
1000 303 3.9 7618 97.2
1500 92 1.2 7710 98.4
2000 43 0.5 7753 99.0
2500 22 0.3 7775 99.2
3000 9 0.1 7784 99.3
3500 2 0.0 7786 99.4
4000 3 0.0 7789 99.4
4500 2 0.0 7791 99.4
5000 18 0.2 7809 99.7
5500 26 0.3 7835 100.0

Figure 10-5
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TRIBXPONENTIAL MOOEL EBRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF BRROR BY MONTH

| MAY Joun |ouL |ave
L e o L et LR e
| 0.5} 031 ] o0.15]| o0.15
domm e tomwmme—— b LR L i
| o0.15| o.46 | o0.46 | o0.61
P ——- Pormmmen o tocmar e Prmammm——
| 4.69| 8.57 | 35.93| 4.9
L Voemmmmm—— P w——- Pmmmm -
] 47.05 | 47.99 | s3.19 | s52.22
dommmr e P mm—-— bommmm——- L tad
| 3s.16 | 32.97 | 29.33 | 30.93
tocmmcme- LR Lt Poem e -
} 71| e.67| 6.84| 7.20
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ERROR MONTH
Col Pct |JAN
........ PR

-3500 | o0.00
________ O
-3000 | 0.00
________ PO
-2500 |  0.00
________ O,
-2000 | 0.00
________ Voo
-1%00 | 0.00
........ bemamamm
-1000 | 1.93
________ P,

-500 | 25.15
________ o

o] s50.15
________ e

500 | 16.07
________ FORSERR,

‘ 1000 | 4.02

________ P,
1500 | 1.79
........ [
2000 | ©0.30
________ PR
2500 | ©0.1%
________ PO,
3000 | 0.00
________ e
3500 | 0.15
________ R
4000 | 0.00
________ .
4500 | 0.00 |
________ b eem
5000 | 0.15
________ e
5500 | 0.1
Total 672

r —- e —

CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

FEB |MAR |APR |MAY | Jun JouL | Aug |sep joct | Nov |pEC |
________ S e T TIPS JRp SISy pRUPUS PO SO S S Uy
0.00 | o0.00| o0.00} o0.00] o0.a%5}| o0.00} 0.5 o0.00| o0.00| o0.16]| 0.15 |
........ A gy S O S0y Uiy U Qe ey oSy gy S S
0.17 | o0.00| o0.00] o0.00]| o0.15} o0.00}| o0.15] o0.00]| 0.00]| o0.00{ 0.00]
-------- S S T R il Rttt ettt T R e L L T T Ty 3
0.17 | o0.00] o0.00| o0.00| o0.00f o0.00| o0.00| o0.00| o0.00| o0.c0]| o0.00 |
________ POV AU UPUUNY YU UPUyQUORPRPIS (PR HOUUPEIPURD: SEpPSS g gy 6 e g gy O
0.00 | o0.00} o0.00| o0.15]| ©0.15| ©0.00] o0.31 ] o0.15} o0.00] o0.16] 0.00 |
-------- g S e e S ey My Y "y iy PG g WS S
0.00 | o0.00|] o0.00| o0.15]| o0.00]| ©0.15)] o0.15] o0.00| o0.30}| o0.00}| 0.00 |
________ Sy Sy Sy PP S S e T Ty "Ry Sy VR SRy S Y
132 o0.45 | o0.31| o0.76 | o0.62 ] 1.06 | 1.53} 2.31] 3.96| 0.78] 0.74 |
-------- S S S L T N e L - PUNIP YRRy SISy AP SO Uiy S
19.87 | 20.18 | 21.76 | 20.27 | 22.91 | 21.28 | 27.72 | 26.31 | 29.22 | 17.86 | 23.77 |
-------- B S T T Tk O T T gy USSP 3
53.48 | 52.47 | s$6.17 | 5%.22 | 50.93 | S1.22 | 48.39 | 48.00 | 43.53 | 53.73 | 50.37 |
-------- S e e T Tk Lt T TRy DUOUPRSEpNPIPEGU S

19.04 | 21.08 | 17.28 | 16.94 | 19.04 | 19.91 | 15.93 | 14.92 | 4.00 | 1£.94 | 18.57 |
-------- L N T S et T kLT ok L LT TSR SEpMpEpHPE PRy SR
4.30 | 4.78 | 2.78 | 3.48 ] 3.41 | 3.65 | 3.52 | 4.46| S.02| 4.50 | 2.53]
........ VS S Sy S O S SO
0.3 | o0.15] o0.93 ] 1.1 | o0.62 | o©0.76 | 0.92 | 1.08 | 1.67 | 2.02| 1.78 |
-------- S A S S e e et ST PP U S
0.17 | o.60 | o0.62 | 0.30| 0.77] o0.30| o0.61| o0.62| 1.07 | o0.47 | 0.74 |
________ S G G SOy G UL I S LS Y
0.17}{ o0.15| o000 | o©.30| o0.31] o0.15] o0.15]| o0.92| o0.00| 0.62 | o0.45]
........ g U G Py S S GO SR
0.17 | o©0.00 | o0.00| 0.15]| o6.00| ©0.30| o©.15]| o0.15| o0.15] o0.i6 | 0.15 ]
________ P SO GOy Sy S U SR P
0.00 | o0.00| o.c0} o0.00| o0.00| ©0.00] o0.00| o0.15| ©¢.00}| o0.00}| o0.00]
________ GO S Sy QPSR S
0.00 ] o0.00| o0.00}| o0.15] o0.25| o06.00| o.00{ o0.135| o0.00| o0.00| 0.00]}
bommmmeee O PSR PO bommmmmam PR bommman PR bomeeees [ s

0.00 | ©0.00]| o0.00} ©0.00| o0.00]| 0.15] ©0.00| 0.15 | ©.00 ; 0.00] 0.00 |
________ D U GO S R SRy SR S RPN SRR
0.00 | o0.15}| o0.00 ] o0.15]| 0.31| o0.301 o0.00f o0.15} 0.91] o©0.16 | 0.45 |
........ P G SO Oy U GO S S
0.33 | o0.00| 0.15]| o0.45| o0.46 | 0.76 | o0.31 | o0.46 | 0.15] 0.47 ] 0.30 4
_________ S SO G U Sy U R U S

604 669 648 661 646 658 653 650 657 644 673

Figure 10-8
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RMS ERRORS (meters) FOR
Tyndall, FL (AQQ RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1882 1866 1892

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1729 1407 2002
FEB 2059 1561 2460
MAR 1871 1534 2155
APR 2626 2146 3024
MAY 1804 1515 2051
JUR 1701 1534 1851
JUL 1445 1281 1596
AUG 1488 1428 1546
SEP 1531 1305 1727
ocT 2096 2259 1921
NOV 2029 2177 1916
DEC 1926 2020 1827

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1695 1361 1975
FEB 1965 1499 2343
MAR 1853 1522 2132
APR 2471 1968 2881
MAY 1857 1523 2137
JUN 1757 1576 1924
JUL 1396 1233 1545
AUG 1416 1401 1431
SEP 1566 1290 1799
ocT 2071 2143 1997
NOV 2137 2132 2142
DEC 1956 1986 1925

Figure 11-1
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ERROR STATISTICS
Tyndall, FL (AQQ RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 212.28 1870.38 ~3040.5 6601.2
CLIMATOLOGY 486 .38 1801.52 -3600.7 6644.7
STANDARD ATMOSPHERE 589.58 1798.09 ~3412.4 5970.7

Figure 11-4




TRIEXPONENTIAI, MODEL ERRORS
Tyndall, FL (AQQ RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative CcCumulative

ERROR Frequency Percent Frequency Percent
-3000 3 0.0 3 0.0
-2500 8 0.1 11 0.1
-2000 135 1.7 146 1.9
-1500 690 8.8 836 10.6
~1000 1551 19.7 2387 30.3
-500 1636 20.8 4023 51.1
0 1540 19.6 5563 70.6
500 875 11.1 6438 81.7
1000 364 4.6 6802 86.4
1500 208 2.6 7010 89.0
2000 90 1.1 7100 30.1
2500 52 0.7 7152 90.8
3000 28 0.4 7180 91.2
3500 20 0.3 7200 91.4
4000 14 0.2 7214 91.6
4500 29 0.4 7243 92.0
5000 124 1.6 7367 93.5
5500 171 2.2 7538 95.7
6000 263 3.3 7801 99.0
6500 75 1.0 7876 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-3500 3 0.0 3 0.0
-3000 6 0.1 9 0.1
-2500 3 0.0 12 0.2
-2000 33 0.4 45 0.6
-1500 224 2.8 269 3.4
-1000 933 11.8 1202 15.3
-500 1799 22.8 3001 38.1
0 1891 24.0 4892 2.1
500 1175 14.9 6067 77.0
1000 599 7.6 6666 84.6
1500 281 3.6 6947 88.2
2000 124 1.6 7071 89.8
2500 65 0.8 7136 90.6
3000 28 0.4 7164 91.0
3500 30 0.4 7194 91.3
4000 20 0.3 7214 91.6
4500 13 0.2 7227 91.8
5000 55 0.7 7282 92.5
5500 205 2.6 7487 95.1
6000 3is 4.0 7805 99.1
6500 71 0.9 7876 100.0

Figure 11-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUERCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR | APR | MAY |qun Jaur | aug |sep locT |wov lpec
........ Sy U oM S
-3000 | c.o0 | o0.00 | o©0.00 | o0.00]| ©0.00| ©0.15| o0.a0} 0.15| o0.15| 2.0¢] o0.00] 0.00 |
........ R S
-2500 | o©0.00 | ©0.6 ]| o000} o0.00} o000} o0.00} ©0.15} 0.30} 0.46| ©0.00} o0.16 | o0.c0]}
........ T
-2000 | ©.00 { o©0.16 | o©0.00] 0.15] 0.15) 3.39 | 3.18 | s.50{ 4.79 | 1.68 ] 1.11 ] o0.44 |
________ e S g
-1500 | 1.19 | 1.79 | 1.35 | o0.46 | 8.86 | 17.26 | 20.00 | 20.80 | :3.60 | 10.31 | 5.86 | 3.25 |
________ g U SO SO S U RNy SUPRPRT
-1000 { 10.55 | 9.61 | e.22 | s8.00 | 19.37 | 28.35 | 36.97 | 33.e8 | 29.52 1 19.13 | 1s5.85 | 18.27 |
........ T O S g S SRy PSR R SRR
-500 | 12.91 | 21.82 | 20.78 | 15.87 | 24.17 | 21.88 | 19.24 | 18.28 | 21.79 | 22.12 | 19.81 | 23.52 |
________ S g g g S g Qg g g Uy YO g 3
o 33.73 | 28.18 | 28.70 | 22.34 | 17.57 | 12.63 | 9.70 | 9.21 | 12.98 | 15.55 | 21.87 | 22.49 |
-------- S e g QPR QU S gy S 3
500 | 16.94 | 14.17 | 18.68 | 15.10 | 10.96 | 5.08 | 4.09 | 401 | s.87 | 9.72} 12.84 | 15.83 |
........ g SO UG M
1000 { 5.79 | 6.84 | 6.43 ] 8.94] s5.41| 139} o0.91 | i.93{ 2.00] 3.89] 6.97| 5.18)
_______ gy gy S
‘ 1500 | 3.12 | 4.07 | 3.59 | s5.39| 3.00] 0.77| o0.76 | o0.74 | 2.16 | 2.99} 3.37 ] 2.07 |
-------- D e R e R R R R R R et e ahdaid
2000 | 1.04 | 1.30| 1.94| 2.47| o0.45] 1.08| o0.00| o0.59] o0.62 | 2.05] o0.63] 1.48 |
........ P N P U R S
2500 | o©0.45 | 130} o0.45 | o0.77 | 0.75| o0.92| o0.76 | 0.15| o.62 | 0.30 ] 0.95| 0.59 ]
________ ey Y
300 | ©0.30| o0.16 | ©0.30| o0.77| o0.45| o0.00| o0.1%| o0.30] 0.46] 0.90 ] 0.32] 0.15]
_________ g S Py
1sco | ©0.00 | o©.16 | ©0.45 ] o0.31| o0.60| ©0.00| o0.00] o0.00| o©0.31 ] o0.45]| o0.79] 0.0}
....... P G G O G S SRRy GOy S
tocc | oas | 06| 045 | 062 ] 000f| 0.15] o0.00] o0.00{ o0.00f ©0.15| 0.32 | o0.1%
________ GG
4500 | ©0.30 | 0.33] 0.3 | 0.3t | o0.30] o0.62 ] o0.61 | 0.74| o0.15! o0.a5} o0.00! 0.9
________ U U U U SN SO
soce | 0.02 | 0.00 | 0.15 | 1.54 | 1.6% | 3.70 | 3.8 | 3.27 ] 325 0 1.8 | noam i 0o
_________ b e e b b e b A mm e mm b b e C b o am o b o $mmam ke m e 4 -
5500 | ©.i5 | 1.30 | 2.99 | 7.86 | 4.65 | 2.16 ] o0.30 | 0.15 | 0.46 | 31.89 | 1.74 | 0.44
________ g GG S Uy P S
000 | +.7v | 6.05 | 4.4 ] A.01 | 1.65 ] 0.46 | 0.00 | 0.00 | ©0.77 ] 4.63 | S5 | &0
.......... g G S gy SR PSR
6500 { 2.67 | 2.44 | 0.7+ | 108 | w0.00 | 000} 0.00| 0.00] 0.00 045 ]| .ep | 2.5
________ g G N U
™ral 673 614 669 649 666 649 660 673 647 669 611 676

Figure 11-7




ERROR

CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

MAY jaur |suL jaua
........ P SR S
0.00 | 0.00 | o0.00] 0.1%
________ mmcmom e bocm e am b e
0.00 [ 0.15| o0.00 | 0.15
________ D R S
0.00 | o0.00 | o0.00 | 0.00
........ bommmmm e b b
0.30{ o0.15 | o0.00 | o0.15
........ B VU R
1.05 | 2.00 ) o0.61 ) 1.19
-------- dormraccn e mmm e b, ————
12.61 | 8.78 | 8.94 | 12.33
-------- R etk R e B Lt Pt
26.%8 | 21.57 | 27.58 | 23.92
........ P R S
20.57 | 28.97 | 29.2¢ | 29.87
-------- borvamem e b e ——— b ———————
15.47 | 17.10 | 16.67 | 15.60
........ S S
7.06 | 8.01 ] 7.58 | 6.98
........ P SR SR
3.1 | 2.16 | 2.73 | 2.67
........ beccmcc e e b mnn
2.40 | 1.4 ] 1.06 | 1.19
________ bomommcmmbommcmme e mmam e
0.45 | 1.08| o0.61| 0.89
........ Ly S
0.60 | 0.92 | o0.15 | 0.30
........ bmcem e b s bammm e
0.60 | ©0.46 | o0.61 ] 0.4%
........ oo e boeccccm b
0.30 ] 0.00]| 0.15] 0.00
________ e bt ee
0.15 | ©0.31 ] o0.00 | 0.00
________ b o b m e b s
0.15 | ©0.00 | 0.00 | ©0.13%
________ bbb mm s
2.5 | 0.15 ] 1.2 ] 1.93
________ PP SR
s.11 | 6.63 | 2.5 | 2.08
........ e e e b b e
0.00 | ©0.00 ] 0.00 | ©0.00
________ b mm e b b e
666 649 660 673

Figure 11-8

ocT |mov | pEC |
________ L L gy 3
0.00 | o.16 | 0.00 |
-------- R L pup— ¥
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-------- L LR L L e T
0.00 | o0.16 | o0.15 |
-------- L L Rt
1.20 | o0.00 | o0.15 |
-------- A e et T PR 2
5.53 | 0.79 | o0.15 |
———————— R e R
14.05 | s5.23 | s.18 ]
-------- L il e g
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________ S Gt
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-------- LT TR S p—
6.73 | 13.79 | 10.95 |
-------- R e itk
4.63 | 7.29 | 4.%9 |
........ LS N
1.20 | 3.49 |  2.37 ]
________ PO S
1.64 | 1.11 | 0.59 |
-------- R Y
0.30 | o.48 | o0.30 ]
........ b b
0.45 | c©.16 | 0.15 |
________ bt
0.15 | 0.63 | o0.15 |
........ S
0.30 |  0.16 noan |
________ PSRN
0.7 | o0.48 | 0.00 |
........ P T
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RMS ERRORS (meters) FOR
Salem, OR (SLE RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

986 954 985

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 685 726 641
FEB 410 262 516
MAR 701 292 950
APR 731 471 921
MAY 831 673 964
JUN 1242 1076 1386
JUL 1508 1357 1645
AUG 1531 1330 1709
SEP 1129 1053 1200
ocT 1027 968 1083
NOV 563 613 508
DEC 661 595 720

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 687 730 641
FEB 413 273 516
MAR 700 296 947
APR 737 486 923
MAY 819 677 940
JUN 1209 1071 1331
JUL 1421 1295 1537
AUG 1433 1247 1598
SEP 1101 1033 164
OCT 1005 948 1059
NoV 565 616 510
DEC 661 599 717

Figure 12-1
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MONTHLY RMS HEIGHT ERRORS BY HOUR
Solem, OR {SLE RADB Data)
Range= 173 NM ANgie=0Q DEQ

3000 -

1900 .:..:.:.
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Figure 12-3
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
Salem, OR (SLE RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD
MEAN DEVIATION
255.08 952.84
120.73 946.57
179.20 968.93

Figure 124

MINIMUM
VALUE

-1674.6
-1931.8
-1589.1

MAXIMUM
VALUE

6832.4
6679.2
6820.1




TRIEXPONENTIAL MODEL ERRORS

Salem, OR

(SLE RAOB Data)

Range=175 NM Angle=0 DEG

Frequency

N~ W w e

131

Cumulative Cumulative

Percent Frequency Percent
0.2 13 0.2
0.7 70 0.9
8.2 718 9.0

64.4 5831 73.5
18.0 7262 91.5
4.0 =580 95.5
1.5 7699 97.0
0.5 7738 97.5
0.3 7764 97.8
0.1 7775 98.0
0.1 7783 98.1
0.1 7791 98.2
0.0 7794 98.2
0.0 7797 98.2
0.¢ 7798 98.3
0.1 7803 98.3
1.7 7934 100.0
0.0 7936 100.0

Frequency

136
1512
4801

921

242

CLIMATOLOGY ERRORS

Cumulative cCumulative

Percent Frequency Percent
0.0 2 0.0
0.3 25 0.3
1.7 161 2.0

19.1 1673 21.1
60.5 6474 81.6
11.6 7395 93.2
3.0 7637 96.2
1.0 7717 97.2
0.4 7750 97.7
0.2 7768 97.9
0.1 7778 98.0
0.1 7788 98.1
0.1 7792 98.2
0.1 7796 98.2
0.0 7797 98.2
0.0 7800 98.3
0.7 7855 99.0
l.0 7936 100.0

Figure 12-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR | aPR [ Ay |oun jour |ave | sEp joct |mov | pEC | Total
-------- L L L T R e T D B S ik Db Tl T T JEYCEPIPIPIPEY PEPUPRSEPEI SUPPEPEPIPUINY JE IO, DS
-1500 | ©0.00 | o©0.16 | 0.15] o©0.00| o0.4¢] 06.1%| o0.15] 0.15| 0.30] 0.30| o0.15] o0.00 |
-------- L b R e e Ltk et R T R TP SRy S e L L Ty
-1000 | 0.89 | ©0.33] 0.00| 0.92| o0.44} 0.77| 1.04| o0.89] o0.61] 1.19} 1.07 | 0.45 |
-------- S LT T T T TP, YOI PUIPRPESVII PRI S DU
-500 | 11.72 | 7.64 | 7.93} 7.37} 5.75] 8.17| 402} 7.57| e.e¢| 11.62| 8.54 ) 8.78 |
-------- 0—-———---0——»-----0-—o------&—------—0--------#—----———0f~--—-—~0-—-———--0---——---0--~--—--0--------0--—--—--0
o| 68.84 | 77.89 [ 74.40 | 77.27 | 67.70 | 85.32 | S1.06 | «4.21 | 35.79 | 55.14 | 72.41 | 74.40 |
........ R e e R et AL L LR L L T L LR B D Ly bt e DY e L et LT LS P P e St DR ey
500 | 14.24 | 12.20 | 13.92 | 9.98 | 18.58 | 22.19 | 25.60 | 28.78 | 20.%58 | 21.61 | 15.55 | 12.50 |
-------- B R e ettt T D B e et R T e T e kL Ty 3
1000 | 2.08 | o0.65| 1.95 ] 2.30 | 3.98| 7.2¢| 7.14| e.61 ) 3.64 | 4.92| o0.76 | 2.53 |
-------- T TPy "pIpUGU Sy g Uy Py QU gy S Iy SUpE " S
1500 | 0.8 | o0.65 | o0.60| 0.77 ] 1.18| 1.39| 3.57| 2.67} 3.66| 1.94| o0.30| 0.30)]
———————— L e R et EE LR L RS 2 R e St e R ik R R L R e e ittt 4
2000 §} ©0.15] o0.00 ) ©0.00| o©0.00} 0.4} o0.62]| 1.64 | 1.34] 1.07| o0.15| o0.46}] 0.00 |
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-------- R ettt L L LR Pl P e S e e e e P LT L L L L L T et L L RS P T R R et Attt Attt Attt
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-------- L T T T e Tk T T SpNpIGEpRY DENSIPEPEY JPUNININSNY PIPISEPRPRIOUGUY PRpR PP SR Y
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-------- S S N T Lk LTy PUPRPRY (OSSR SRR Sy S Yy gy YUy Uy
4500 | o0.00 | o©0.00| o0.15} o0.15} o0.00| o0.00] o0.15} o0.00} o0.00] o0.00} ©0.00| 0.00]
________ L T T e el DL L T Py YSRNINI PR JEpRPPRRP Y YNSRI JUUY SRy Py R
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-------- S S T T L T T T TR P 3
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-------- g P S S T LT LT T ey YUpR U ‘PR JRppRrysRpu Wy S A L L e )
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Total 674 615 668 651 678 649 672 674 656 671 656 672 7936
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CLIMATOLOGY ERRORS BY MONTH
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RMS ERRORS (meters) FOR
Gibbsboro, NJ (ACY RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1604 1621 1677

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 717 804 616
FEB 873 663 1047
MAR 1180 987 1341
APR 1801 1721 1879
MAY 2057 2055 2060
JUN 2030 1714 2305
JUL 1910 l662 2134
AUG 1770 1674 1862
SEP 1743 1823 1660
ocT 1726 1744 1708
NoV 1609 1687 1528
DEC 1077 1251 861

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 726 825 610
FEB 869 675 1032
MAR 1193 1004 1353
APR 1744 1664 1823
MAY 2075 2089 2061
JUN 1980 1794 2151
JUL 1917 1720 2099
AUG 1837 1766 1904
SEP 1801 1860 1741
ocT 1819 1886 1745
NOV 1616 1710 1516
DEC 1107 1304 859

Figure 13-1
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Gibbsboro, NJ
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(ACY RAOB Data)

357.97
339.67
322.33

Angle=0 DEG

STANDARD
DEVIATION

1563.87

15685.18
1645.86

Figure 13-4

MINIMUM
VALUE

-3027.0
-3311.6
-2930.6

MAXIMUM
VALUE

6709.4
6461.4
6003.3




TRIEXPONENTIAL MODEL ERRORS
Gibbsboro, NJ (ACY RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 1 0.0 1 0.0
-2500 1 0.0 2 0.0
-2000 5 0.1 7 0.1
-1500 29 0.6 36 0.7
-1000 293 5.8 329 6.5
~-500 1397 27.8 1726 34.3
0 1907 37.9 3633 72.3
500 636 12.6 4269 84.9
1000 227 4.5 4496 89.4
1500 90 1.8 4586 91.2
2000 62 1.2 4648 92.4
2500 20 0.4 4668 92.8
3000 16 0.3 4684 93.2

3500 10 0.2 4694 93.4

4000 9 0.2 4703 93.5
4500 9 0.2 4712 93.7
5000 46 0.9 4758 94.6
5500 86 1.7 4844 96.3
6000 129 2.6 4973 98.9
6500 55 1.1 5028 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency ©Percent Frequency Percent
-3500 1 0.0 1 0.0
-3000 3 0.1 4 0.1
~2500 2 0.0 6 0.1
-2000 11 0.2 17 0.3
-1500 67 1.3 84 1.7
-1000 370 7.4 454 9.0
~-500 1404 27.9 1858 37.0
0 1700 33.8 3558 70.8
500 692 13.8 4250 84.5
1000 233 4.6 4483 89.2
1500 102 2.0 4585 91.2
2000 51 1.0 4636 92.2
2500 35 0.7 4671 92.9
3000 14 0.3 4685 93.2
3500 9 0.2 4694 93.4
4000 9 0.2 4703 93.5
4500 6 0.1 4709 93.7
5000 35 0.7 4744 94.4
5500 110 2.2 4854 96.5
6000 130 2.6 4984 99.1
6500 44 0.9 5028 100.0

Figure 13-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUERCY

TABLE OF ERROR BY MONTH

ERRFOR MONTH

Col Pct |JAN |FEB |MAR | APR |mAY |oum |ouL |ave |sep |ocT [mov | bEC | Totaa
-------- L LT b e B R T T T S LY T ySpioRuyy S R Y
-3000 | o©0.00 | o0.00| o0.00| o0.00] o000} o0.00} o0.00| o0.00] 0.24 | 0.00| 0.00| o0.00 |
-------- L e b O ik Al Dt TR PP RPIPRRIpIY SP U R VR APy Sy Ve Uiy S up g S S gy i Sy
-2500 | o0.00| o0.00| 0.00] o0.00| o0.24| o0.00| o0.00| o0.00] o0.00| o0.00| o0.00| o0.00|
-------- L R e e L P R L b e D DL LI TR Ll i e P T PP PR PR et O B S T S R 4
-2000 | o©0.00 | o.00| o0.00| o0.00| o0.24| o0.50| o0.00| o0.24] o0.00| o0.22| o0.00| o0.00|
-------- L T L T T i ik bl bl 2= AP S T ST T P USSR ' IS SRy Uy 3
-1500 | o©0.00 | o0.00 | o0.49 ) o0.25| o0.47| o0.25} 2.19| 2.13| o.00| o0.86 | 0.23 ] 0.00 |
........ L S T T T T T T e e T T iy Sy Ly SR Y
-t000 | 1.19 ] 1.60| 2.92 | 4.22| 6.86 | 9.2% | 12.65| 14.45| .26 | 4.95| 2.93| 1.80 |
———————— R e R R L DL R L i R DL LD LI S bl Sl Sl e S R L e S L e e L P L PP E ]
-500 | 17.86 | 23.26 | 28.95 | 28.78 | 30.26 | 28.25 | 29.20 | 29.15 | 34.47 | 30.11 | 27.54 | 25.23 |
-------- L e e e e R L E L PR P TP LT L DL D Tl S bttt L E LR R P SR LR T P e TR LT T Lt LY
0] 61.67 | 55.08 | 48.18 | 36.97 | 20.61 | 24.7% | 23.11 | 23.93 | 26.21 | 33.33 | 42.44 | 51.35 |
........ L T T e Lk L b T T LT Ty P X T-T I Uy Yy S
s00 | 13.81 | 13.10 | 10.95 | 12.90 | 11.e2 | 11.28 | 9.73 | 11.85 | 13.11 ] 15.48 | 12.42 | 14.86 |
........ L T b T e T T S T T SOy Py R g (g RNV Sy iy Sy S
1000 | 3.8 | 4.28 | 2.92| 4.47| 5.20| 7.75| 6.33] 4.99| 4.37| 4.09| 4.7¢| 1.8 |
------- L T T T el e 2 T T e LTy REyy P RNy PEp RSy S p—"
' 1%00 | o0.48 ] 0.27 | 1.22| 2.48 ] 2.60| 2.7%| 1.98| 2.37} 2.1 | 1.29] 1.35| 1.80 |
........ S N T T L Lo b TP I A VRIS Ry SR gy g g g S Py Sy Sy Y gy Wy ¥
2000 | o0.00) 0.3} 1.22| 1.2¢| 189} 2.50| 2.19| o0.71| 1.70]| 1.08| 1.13] o.e8 |
-------- L A L L S e R R L L L LD R e el s LD e L PR P R e P L L T ST e R TS S ettt T 4
2s00 | o©.2¢ | 0.27| o0.00| o0.25] o0.71 | o0.50| 1.22| o0.00| 0.73} o0.22} o0.68| 0.00 |
-------- L e L P e L L e e Dl e D e LR il LRl L A R el R Ll e e Ll e
3000 ] ©0.00 ) o0.00] o0.24 | o0.74 ) o0.24] 0.25] 0.73]| 0.721]| o0.24| o0.43] o0.23] o0.00 |
-------- D L L T T e ek R R B LT R R et T Y T )
3500 | o0.00 | ©0.27| o0.00| o0.25| o0.47| o©0.00| o©0.24| o0.26 | o0.00| o0.43] o0.23]| o0.23|
-------- L R L Tk L e ik etk L e O R bl el T e R ik 4
4000 | o©.00 | o0.00| o0.00 | o0.25] o0.00| 0.75]| o0.00| o000] 0.73| o0.43]| o0.00]| o0.00f|
-------- e T T T e I Lt L o S g L LTy Yy P RPERRP T T Sy}
4s00 | o0.00| o0.00| o0.00| o0.00| o0.24 | o0.50| o0.2¢ | o0.47| o0.49| o0.00| o0.23| o0.00|
-------- L T T T B T L T L P e R L T
so00 | 0.00 | o0.00 | o0.00 | ©0.00 o0.00] 0.5 | 4.38| 4.74] 0.97 ] o0.22 | o0.23| 0.00 |
-------- e e S S L L T T e i T L e R e L Ty R P ]
ss00 | ©0.00 | ©.00| ©0.00| o0.25| 2.13| €.75| 341 | 2.61| 3.88| 1.51] o0.00| o0.23]
-------- T T T T L T T e L T e L e R Ll L TPy 3
6000 | o0.24 | o0.00 | 1.22| 3.72| s.e1| 3I.s0| 2.43| 1.18| 2.67| 4.95| 3.61 | o0.90]
........ S e L L T YU uouy o Sy JUGp sy S S T T}
6%0 | 0.71 | 1.34} 1.70} 3.23| 2.13| o0.00| o0.00| o0.24 | o0.00| o0.43| 2.03| 1.35]
-------- S T T T L B T T e T e T R e g

Totsl 420 374 a 403 423 400 3%} 422 a2 165 A " 5028

Figure 13-7




CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH
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RMS8 ERRORS (meters) FOR
Ellington, TX (LCH RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1833 1822 1894

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122

JAN 1480 1163 1742
FEB 1680 1246 2022
MAR 2079 1657 2430
APR 2203 1676 2622
MAY 1954 1878 2028
JUN 1662 1588 1732
JUL 1612 1816 1382
AUG 1617 1678 1554
SEP 1796 1821 1770
ocT 2065 1647 2412
NoV 1876 1587 2123
DEC 1801 1509 2052

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1427 1132 1673
FEB 1645 1241 1968
MAR 1990 1623 2299
APR 2198 1588 2668
MAY 1918 1875 1962
JUN 1712 1643 1778
JUL 1654 1895 1377
AUG 1649 1784 1503
SFP 1824 1906 1739
oCT 2046 1635 2388
Nov 1879 1537 2165
DEC 1767 1448 2036

Figure 14-1
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Ellington, TX
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(LCH RAOB Data)
Angle=0 DEG

STANDARD MINIMUM
MEAN DEVIATION VALUE
291.35 1809.84 ~2651.2
397.32 1778.09 -3450.4
645.17 1780.61 -3150.6

Figure 14-4

MAXIMUM
VALUE

6519.7
6261.8
5970.6




TRIEXPONENTIAL MODEL ERRORS
Ellington, TX (LCH RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative
Frequency Percent Frequency

Cumulative
Percent

——— ———— — - - . T - G " P " i A D Al G e S S W A D GO G L e ek " . -

5 0.1 5
56 0.7 61
522 6.7 583
1359 17.4 1942
1769 22.6 3711
1674 21.4 5385
901 11.5 6286
404 5.2 6690
209 2.7 6899
127 1.6 7026
65 0.8 7091
39 0.5 7130
34 0.4 7164
14 0.2 7178
32 0.4 7210
164 2.1 7374
145 1.9 7519
238 3.0 7757
56 0.7 7813
CLIMATOLOGY ERRORS
Cumulative

Frequency Percent Frequency

Cumulative
Percent

1 0.0 1

4 0.1 5

6 0.1 11

37 0.5 48
247 3.2 295
1041 13.3 1336
2055 26.3 3391
1842 23.6 5233
916 11.7 6149
470 6.0 6619
265 3.4 6884
135 1.7 7019
63 0.8 7082
46 0.6 7128
25 0.3 7153
21 0.3 7174
17 0.2 7191
103 1.3 7294
223 2.9 7517
270 3.5 7787
26 0.3 7813

Figure 14-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTR

Col Pct |JAN | FEB |MAR | aPR | MY | Jun [auL |Aue |sep jocT {mov |oEC | Tota)
-------- L i R R e e ettt L e D e el e R R e e eiatateaid

-2500 | o0.00 | 0.00 | ©0.15] o0.1s| o0.00] o0.00| o0.31] o0.15| o©0.00| o6.00| o0.00] 0.00 |
———————— L e R e e e R T Y et AL L L PR LR P e R e T e e et S e T
-2000 | ©0.00 | o0.00 | o0.15| o©0.15] o0.15]| o0.16 | 1.72} 2.47 | 1.99 | 1.50 | 0.32 | 0.30 |
-------- L bt R A LA EE T PRl e e et L L e DL PR P e ey P e e Tl e e s L L L
-1500 | 149 | 1.5 | o0.75 | 2.45 | 2.97| 7.85| 12,97 | 20.43 | 14.57 | 10.06 | 4.63 | 1.49 |
-------- D bttt Attt St Attt L B R S PR R S ad A LD EL R e et e kAt E L LD 4
-1000 | 7.43 ) 690} 8.70| 9.65| 16.9¢ | 25.94 | 27.66 | 27.55 | 24.69 | 19.67 | 19.14 | 14.90 |
-------- S L e R D D L L 2 T e LT Ty JEPSP I
-500 | 21.40 | 23.65 | 26.09 | 23.20 | 24.96 | 21.70 | 22.%0 | 19.50 | 20.55 | 20.72 | 25.04 | 22.35 |
-------- e S e L T T e L T L e St b etk T e Y 3
0| 38.48 | 36.12 | 26.8¢ | 23.12 | 18.13 | 16.78 | 12.81 | 12.38 | 11.96 | 16.37 | 19.30 | 26.68 |
———————— L R S it Attt AT LY P e P P P LA P S e e R e e P e e L e e b P L Pt Lty et St LT Dt J
500 | 16.20 | 15.93 | 11.99 | 14.2¢ | 12.33 | 11.16 | 7.34 | 4.64 | 7.82 | 10.66 | 12.28 [ 13.71 |
-------- e e S T 0 T o -
1000 | 4.90| 4.76 ) 7.05| 7.08| 5.%0| 4.09| 3.28| 2.63| 5.06| s5.26 | 5.90| 6.41]
-------- L i e e R et e L E L S DL P Pl Sl Lt ekl S b DDl d S ettt e Sl LSt bl et e b A Dl Lt ol ]
1500 | 2.53] 1.97| 2.85| 4.13} 3.86| 2.83] 2.19 | 0.93 | 1.99) 2.85| 2.55)] 3.28 |
———————— L it B e T et TR S T bt R e e el Lt e D Sl Lt L Dl R bl ettt ]
2000 | 1.49 | o0.82 | 2.25| 1.68 ] 2,23} 2.36| o0.9¢ ]| 1.24) 107} 1.20| 1.75| 2.38 |
-------- S e e T B e ettt Rl T T PSR 3
2500 | 0.9 | 1.15] 1.35| o.61 | o0.9 | 1.20| o0.47| 1.08| 1.38]| o0.45| 0.32| o0.60]|
....... g g Sy N g g g N S T T T it Tl T T PN P )

3000 | o0.15} o0.66 | 1.05] o0.15{ o0.7¢ | o0.47| o.47) o0.62| o0.46 | 0.75| o0.32| o0.15 |
-------- L e D it ittt R L PP 2l e L e e L e R St LD e 2t Bt el Sataln D E Ll 4
3500 | o0.45 | o0.16 | o0.15} 0.3t | 1.04] o0.47| o0.47| 10| o0.31 | o0.30| o0.16 | o0.30 |
-------- S S S S ek e S
4000 | o0.00| o0.00| ©0.15] o0.61) o0.45] o0.31| 0.16] o000} o0.00] 0.00|] o0.16} 0.30|
-------- e T LT D el T e et e LR R Rk ]
4so0 | o0.00 | 0.33 | o0.15| o0.00) o.30| o0.94| 1.6 | o.62| o0.46] o0.30| o0.32 | o0.00 |
-------- L R B ek ettt lh At e i i Attt Sttt Attt EL DL L L b S b LDt bt Sl et bt Sok 4
5000 | 0.00 | o0.49 | o©0.30| 1.38] 3.57| 4.09) s.00| 4.28) .29 t.05]| 0.32] o0.60 |
-------- D L T T o Tk T R b T et etk TR T R R R el Sl DR LR ]
5500 | 0.59 | o0.66 | 2.55| 3.83| 4.46| 1.89] 0.6 | 0.77 | 3.22| 2.25| 1.4¢4 | 0.30 |
-------- e g S S S T T e N L b r LT e T Ty
6000 | 2.23| 361 | 6.15| s.97| 1.78| 0.6} o6.00] o0.00| o.15| 6.31] s.26 | 4.77}
-------- e e N S T T T S T T R L R R R it d
6500 | 1.78 ] 1.64 | 1.35| 1.23} o0.00] o0.00| o0.00] o0.00] ©0.00| 0.30] o0.80 ] 1.49 |
........ L SRS GG SRS G SRS SISO SIS PR IR

Total 673 609 667 653 673 636 640 646 652 666 627 671 7813

Figure 14-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR | APR {may joun [guL [Ave |sep jocT {mov |oBC | Totar
-------- R e e e R T L Rk B e i T e LT 2 T QN I SO 3
-3500 | o0.00 | o0.00]| o0.15| o0.00| o0.00| o0.00| o0.00| o0.00} o0.00| o0.00| o0.00| o0.00]|
________ D R R e iataba bt T R e ettt d D Tt TP P U P S S PUtfu S O Y
-3000 | o0.00 | o0.00| o0.00| o0.15| 0.15| o0.16) oc.00| o0.135}| o0.00| o0.00| o0.00] o0.00]|
-------- Rl B e e e e et -4 - ——— oo L e et S L
-2500 | o0.00| o0.16] oc.00| o0.15| o.00] o031} o0.16| o0.00| o000} o0.00] 0.16] 0.00 |
-------- R bl e ek B R et Dbl e D e a LD Ry L e R Sttt R et 2
-2000 { o0.15| o000 | o0.15] o.00 | 1.29] 1.42] 1.2 0.77] o0.15| o0.45] o0.16 | 0.00 |
-------- Rt etk e e R E L L Lt R P L DL E L ekt S e e it Sl T Ty
-1s00 | 2.08 | o082} 39| 77| 6.09}) 4.09| 6.88} 3.10] 2.30| 6.46| o0.48 | 0.75 |
________ L R B T e b Lt Rt D e T T e E Tt U DUy Y P
-1000 | 10.25 | 8.70 | 24.24 | 12.71 | 19.02 | 13.36 | 12.03 | 11.61 | 15.38 | 17.87 | 6.06 | 7.90 |
-------- R bl L DL LR e LR L D e e e L e S L R Ll e L R bt R s LT 4
-500 | 37.00 | 36.45 | 25.04 | 21.44 | 24.96 | 24.06 | 20.16 | 23.22 | 24.08 | 23.87 | 23.44 | 31.89 |
-------- L e e e DL PR PR T L A L Tl o R Attt B A et e 4
0} 27.79 | 28.57 | 15.85 | 24.81 | 16.34 | 23.43 ] 23.91 | 25.08 | 23.16 | 20.27 | 29.82 | 24.74 |
________ D et e il e it At b T e Ll et e e T Ty yepuppep—"
so0 | 9.06 ] 9.03 | 9.75| 13.48 | 9.96 | 9.91 ] 13.75 | 14.24¢ | 11.50 | 9.16 | 15.79 | 15.20 |
-------- L Y A DL X L i Attt d + - ——— L R e Ll D etk d
1000 | 5.35 ] 4.60| 4.65| 6.7¢ | 4.46| 6.45| e6.41 | 6.35| 6.75| 5.5 | 9.09| 5.96 |
-------- L A L L S e S L D P S L LT LN -4 + LR L E R  E  t aadl Dt E LT LY )
1500 | 2.08 ] 2.63 | 2.40| 4.20 | 3.12| 4.09| 4.38| .18 | 429 | 2.70 ] 3.5t | 3.13
-------- e PP LTl Sl L R e e et Tl e e L L R R e S LY T e 2 }
2000 | o0.59 | 0.99| 1.95| 1.84| 2.23| 2.04] 219} 1.58| 138} 1.0 2.07) 2.09 |
-------- R Al Dttt A e b P LD LT P LR PRt Ll b it bbbt ik datetate bt T L PR S P T P
2500 | o0.59{ 0.49| o0.75] o0.5| o0.89| 1.89| o.63| 1.08) 1.38) o0.90}| o0.64 | 0.30|
-------- R il D A e R L e L e Al Dl LT B ttniaiat Sttt B Lp R R e R et itttk
3000 | o0.15| o0.66] o0.60| o0.135| o074 ©0.9¢| o0.78}| 1.24 | 0.77) o0.30] o0.48 | o0.30 |
-------- R e e At L L R it Dl B LR R e Y et L TR S R L e e e TR ]
3500 | o0.36 | o.6| o0w00] o0.31§ o0.15] ©0.6| o0.47] 1.24| o0.46] 0.30) o0.00| o0.30 |
-------- L el R A L P T T ek T ek At b R e g el S ettt d
s000 | o0.00} o0.00| o0.30] o0.46] 0.59 )] 0.31] o0.16) o0.46] 0.31] o0.15] o0.16 | 0.30 |
........ L btk e B T TR T T T et Lk LT T I Ry PPEPEPUPSFIpEY PSRy |
4500 | ©0.00] 0.33] o0.00] ©0.15] o0.15] o0.47| o0.47| o0.15| 0.15]| o0.30| 0.32] o0.15 |
-------- L e Rl R ek et L DL L BE LR L R et L L2 R bt R ettt T L L BT R ]
5000 | ©0.15}) o0.16 | o0.30]| o0.00| s5.65| 3.62| 4.84| o0.00} ©0.31| o0.45]| o0.16 | 0.15 |
-------- L L B e e Lk T L L T T e R R L T )
5500 | 0.45 | 0.82 | 10.0¢ | 3.37 | 4.33 ] 330 | o0.31| 34| 491} 3.00| o0.00]| o0.00)]
-------- L e e R ke L El e L LR R el L Tl et J

6000 | 4.061 ] s5.42 | o0.00| 9.06] o0.00| o0.00 | 1.28]| 2.17] 2.76| 6.46] 3.51| 6.86 |

-------- L e et R R R et Attt T L LR e R R R B e e ek At E L X EL LD L b
6500 | o0.00 | o0.00} o0.00| o0.00{ o0.00| o0.00| o0.00| o0.00| o0.00| o0.00| «.15| o0.00|
-------- L L L T T T R e St D el et R R e T R )

Total 673 609 667 653 673 636 640 648 652 666 627 671 7813

Figure 14-8
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RMS ERRORS (meters) FOR
Watford city, ND (GGW RAOB Data)
Range=175 NM  Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1151 1151 1206

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122z
JAN 723 635 801
FEB 644 663 624
MAR 784 784 784
APR 880 852 907
MAY 1303 1345 1259
JUN 1599 1528 1666
JUL 1624 1402 1821
AUG 1596 1230 1890
SEP 1298 835 1632
oCcT 1016 763 1216
Nov 852 659 1009
DEC 791 827 753

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 677 613 736
FEB 624 663 581
MAR 781 808 751
APR 890 935 844
MAY 1341 1433 1241
JUN 1605 1621 1589
JuL 1637 1543 1727
AUG 159 1301 1833
SEP 1286 905 1575
oCT 1006 804 1173
NOV 848 682 987
DC 774 820 725

Figure 15-1
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MONTHLY RMS HEIGHT ERRORS BY HOUR

Watford City, ND {(OGW RAQE Dola)
Ronge= 173 NM Angle=0 DEQ
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Figure 15-3
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ERROR STATISTICS
watford city, ND (GGW RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXTMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 276.61 1117.40 -1968.1 6890.1

CLIMATOLOGY 219.83 1129.47 -2702.1 6972.1 ®
STANDARD ATMOSPHERE -315.90 1164.03 ~-2771.4 6036.5

Figure 15-4




TRIEXPONENTIAL MODEL ERRORS
Watford city, ND (GGW RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Freguency Percent Frequency Percent
-2000 1 0.0 1 0.0
-1500 3 0.0 4 0.1
-1000 53 0.7 57 0.7
~-500 1245 15.8 1302 16.5
0 4288 54.3 5590 70.8
500 1468 18 6 7058 89.3
1000 388 4.9 7446 94.3
1500 129 1.6 7575 95.9
2000 S1 0.6 7626 96.5
2500 33 0.4 7659 96.9
3000 13 0.2 7672 97.1
3500 8 0.1 7680 97.2
4000 11 0.1 7691 97.4
4500 5 0.1 7696 97.4
5000 5 0.1 7701 97.5
5500 4 0.1 7705 97.5
6000 52 0.7 7757 98.2
6500 133 1.7 7890 99.9
7000 10 0.1 7900 100.0

CLIMATOLOGY ERRORS

Cumulative cumulative

ERROR  Frequency Percent Frequency Percent
-2500 1 0.0 1 0.0
-2000 3 0.0 4 0.1
~-1500 4 0.1 8 0.1
-1000 117 1.5 125 1.6
-500 1490 18.9 1615 20.4
0 4309 54.5 5924 75.0
500 1223 15.5 7147 90.5
1000 321 4.1 7468 94.5
1500 117 1.5 7585 96.0
2000 48 0.6 7633 96.6
2500 26 0.3 7659 96.9
3000 14 0.2 7673 97.1
3500 9 0.1 7682 97.2
4000 7 0.1 7689 97.3
4500 7 0.1 7696 97.4
5000 1 0.0 7697 97.4
5500 2 0.0 7699 97.5
6000 80 1.0 7779 98.5
6500 8% 1.1 7864 99.5
7000 36 0.5 7900 100.0

Figure 15-5
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ERROR MONTH
col Pct |JAN
________ P

-2000 | 0.00
________ PO
-1500 | 0.00
________ b
-1000 | ©.00
........ PN

-500 | 3.26
........ P
o | s7.27
........ PO
500 | 30.86
........ Yommmmmem
1000 | 5.79
........ O,
1500 | 1.48
________ $ommmmaan
2000 | 0.45
DR
. 2500 | 0.15
........ .
3000 | 0.00
________ b
3500 | 0.00
........ bommmmnn
4000 | 0.00
________ ORI
4500 | 0.00
________ bmmmmmmn
5000 | 0.00
........ PO
5500 | 0.00
________ bmmmmmnan
6000 | 0.00
........ brmmmm e
6500 | 0.59
........ PO
7600 | 0.15
________ PR
Total 674

TRIEXPONENTIAL MC EL ERRORS BY MONTH
PERCENT FREQUEKCY

TABLE OF ERROR BY MONTH

[MaY |un jouL |ave
o= tom - ——— P ——— Yoo ———
| o0.00| o0.00| o0.15| o0.00
e vmcaa [Ty, Pewmmmee [ R erep——
| o.00f o0.00} o0.15]| o0.15
tmmm v ——- L o m——— P mm e
| o090 | 1.5¢| 1.64 | 1.65
tmcmme——— e bmmm - L e
| 20,12 | 22.73 ] 33.s8 | 33.83
Prwmwm—a b ———— b - P —
| s2.40 | 43.16 | 35.52 | 135.18
P ————— P mm———— s —————- torr e -
| 14.26 | 17.05 | 12.24 | 13.02
tmmmmm——— Pomwmmnm- e ———— L
| s.41 ] 553 | s5.67 ] s5.84
b m——— bom - P mmr e~ tomcnmn—-
| 1.%0 | 276 | 2.39| 1.95
Prmmmm——— fommm - e mm——— Prmnm o
| o0.90] o0.46| 1.6 | o0.90
boscamman domcamane brmmmm—a- bemsmrm—-
| o0.75| o0.46 | o0.90]| o0.73
b mm——— R L S dad LA el el Pommm e ———
| o030 ] o0.15]| o0.15]| 0.60
b ——— L e P drmrmmm -
| o0.00] ©.31 | o.00[ o0.30
Yeceom—me bomco e oo [ R,
| o0.00| o0.as| o0.0] o0.30|
e mm - tmmmm e —— == trw - ——
| o0.00] o0.15]| 0.00| o0.45
tmms i m Pommew - L oo~
| o0.00| o0.5]| o.00| o0.00
L it bomae———— P —————- bommm e
| o0.00] o031} o0.30] o0.00
Lt Prmmmm - Pomm - trm =
| o0.60 | 1.8 | 2.24 | 2.40
foanam o [ - [ S fuaccacan
| 2.40] 292 2.99| 2.69
L drmmm v m—— tree - L
| o.4s| 0.31| o0.15| o0.00
e . . ocman
666 651 670 668

Figure 15-7
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CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN | FEB |MAR | APR {MAY | oun jauL |ave |sxp foct |nov |oBC | Total
-------- L T T T R T e R e L LTk L LT TSI SENUPRUIUISY TR IR SHPRPRIPEI PEPENNIY WP
-2500 | o©0.00 | o0.00| o0.00| o0.00| o0.00| o0.00| o0.15| o0.00]| o0.00| o0.00| o.00| o0.00]|
———————— D ittt e R et o e R L D it it ettt At St it Sl it d
-2000 | o0.00 | o0.00| o©0.00 | o.00]| o0.00]| o0.15]| o0.15} o0.00]| o0.00{ o0.15| o0.00| o0.00 |
........ D e T T e e T T e L LTk LTy sy U S Ty SR 3
-1500 | ©0.00 [ o0.00| o0.00| o0.00| o0.135] o0.00| o0.00| o0.45] o0.00| o0.00| o.00| o0.00]
-------- L L T R e S T e & LT T pnoliony PSP DHPEY DENILEIY ey TT v Ipar oy 4
-1000 | ©.59 | o0.00| o.60} o0.15] 1.20} 2.76 ] 3.43| 4.3¢} 3.22| o0.90] o0.46| 0.00 |
———————— R e L L L e e P e e L el L L DR Al e Ll L e e e b ettt EE R P PR Ll S e e e P E P
-500 | 13.20 | 12.09 | 20.83 | 17.82 | 17.12 | 28.26 | 24.78 ) 25.15 | 22.82 | 17.54 | 12.08 | 14.18 |
-------- L el dakaiata R X TR e R el R D R D kit Attt it Attt Atataddatata i 4
o] 61.57 | 63.08 | 58.18 | 57.76 | 52.70 | 41.32 | 44.33 | 44.16 | 47.01 | 59.82 | 63.61 | 61.49 |
———————— L el At bt e L L DLl R e LR Lt et e St D R ittt At L E P TR L L P e P e S P LR g
500 | 17.95 | 19.04 | 13.84 | 17.51 | 16.67 | 13.3¢ | 12.39 | 10.93 | 1%.16 | 13.19 | 17.28 | 18.81 |
———————— R R e e L L e R R D e A AL L L L e e A e L Bl 2 L Lk L e et P T 4
1000 | 4.45 | 4.14 | 3.42 ]| 3.38| 4.95| .61 | 4.63| 4.34| s.21 | 3.45| 291 | .28 |
-------- L AL PPl P T et AL L Ll P PP P L EL Il LI L PR Ll L e Aaliiiata b et EE L FE PP S PP P P e DL L LR 4
1500 | 1.04 | o.66 | 1.08 ) o0.92 ] 1.95| 2.1 | 2.09) 2.40]| 1.38} 1.65]| 1.07| 0.90 |
-------- D R At R e e T e L et At ittt LT LT L S PR PR TR
2000 | o0.45| o0.17| o0.7¢| o031 ] o0.7%] 0.31] 1.3¢| o.90]) 1.23]| o0.75}| o0.15]| o0.15 }
-------- L ettt EE L g e L S D et A il et Attt d
2500 | o0.00 | o0.00| ©0.15]| o0.46 ] o0.60 | o0.46| o0.45| o0.60 | o0.31 | o0.30{ o.61| o0.00 |
-------- R R e Ll T e L Ll el D L T R R e R S e L LR P T LT P s e T 4
3000 | o0.00| ©0.17| o.00| o0.15| o0.45| o0.31| o0.15] o.45| o0.00| e.15| o0.31 | o0.00 |
———————— R R ki e e e e e e L AL e T S e Dl R R Rt R
3500} o0.00 | o0.00} o0.00| o0.00| o0.00| o0.00{ ©0.30)] o0.45| o0.15] o0.15| 0.31] o0.00 |
-------- D e e PR T Rl L L Ty e e L L E LR P e et e e D ettt T LTl Dl g
4000 [ o0.00 | o0.00) o0.15] o©0.15| o0.00] o0.00]| o0.00| o0.45| o0.00| o0.15] o0.00 | 0.15 |
-------- Lk T T R T T T S R T It P
asco | o0.00! 0.7} 0.5} o0.1%) o0.00| o0.15| o0.00]| o0.30] o0.15]| o0.00| o0.00} 0.00 |
———————— L it Attt il etttk it R DR L L R L e e R e e L ek T L Lttt Lt L etk b bl Dl 4
so00 | ©0.00 | 0.00 | o0.00| o0.00| o0.00| o0.00| o0.00f o0.00| o0.00| o0.00]| o0.15| 0.00 |
-------- g =% T T ppIpRR GRSy U e e Y e R
5500 | ©0.00 | ©0.00| o0.00| ©0.00] o0.00) 0.31]| o0.00]| o0.00| 0.00} o0.00]| o0.00] 0.00|
-------- S S D T R T R e g
6000 | c.00 | o0.00| o0.00| o.c0| o0.13| 2.92§ 3.43| 3.39} 1.99| o0.00| o0.00| 0.00]
-------- [ YR DI SGpI YR WU YEPENIPRR JPIPIIUPRI GU SV ISP PRSP SupnpRppap P R RPRE R SRR S )
6500 | ©0.74 | o0.50| ©0.89 | o0.46 | 1.35| 2.46| 2.39}) o0.00| 0.77| 1.20]| 1.07 | 1.04 |
-------- S gy S g e e S e T Rk e e
7000 | o©0.00 | o©0.00| o0.00| o0.77] 1.95] o0.00| o0.00| 1.50]| 0.61] o0.60]| o0.00]| 0.00|
-------- S o S T T e T T g R Y T T )

Total 674 604 672 631 666 651 670 (7] 653 667 654 670 7900

Figure 15-8
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RM8 ERRORS (meters) FOR
Cross City, FL (AQQ RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1894 1880 1919

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1720 1471 1938
FEB 2046 1542 2450
MAR 1921 1558 2225
APR 2648 2179 3040
MAY 1804 1518 2048
JUN 1713 1509 1894
JUL 1431 1258 1589
AUG 1454 1430 1479
SEP 1570 1361 1754
ocT 2129 2258 1993
NoOV 2074 2203 1938
DEC 1922 2006 1835

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1686 1421 1916
FEB 1966 1482 2355
MAR 1875 1538 2159
APR 2471 2001 2859
MAY 1839 1511 2115
JUN 1789 1547 2000
JUL 1417 1218 1596
AUG 1413 1417 1408
SEP 1633 1380 1851
oCT 2118 2145 2091
NOV 2174 2196 2153
DEC 1939 1966 1912

Figure 16-1
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ERROR STATISTICS
Cross City, FL (AQQ RAOB Data)
Range=175 NM  Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 270.39 1875.19 -2832.0 6604.0
CLIMATOLOGY 512.45 1809.27 -3947.3 6577.2
STANDARD ATMOSPHERE 43.83 1807.98 -3715.1 5984.1

Figure 16-4




TRIEXPONENTIAL MODEL ERRORS
Cross City, FL (AQQ RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 2 0.0 2 0.0
-2500 6 0.1 8 0.1
-2000 70 0.9 78 1.0
~1500 592 7.5 670 8.5
-1000 1495 19.0 2165 27.5
-500 1737 22.1 3902 49.5
0 1597 20.3 5499 69.8

500 919 11.7 6418 8l1.5
1000 366 4.6 6784 86.1
1500 201 2.6 6985 88.7
2000 91 1.2 7076 89.8
2500 53 0.7 7129 90.5
3000 26 0.3 7155 90.8
3500 17 0.2 7172 91.0
4000 19 0.2 7191 91.3
4500 22 0.3 7213 91.6
5000 126 1.6 7339 93.2
5500 186 2.4 7525 95.5
6000 275 3.5 7800 99.0
6500 77 1.0 7877 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-4000 1 0.0 1 0.0
-3500 1 0.0 2 0.0
-3000 6 0.1 8 0.1
-2500 4 0.1 12 0.2
-2000 24 0.3 36 0.5
-1500 166 2.1 202 2.6
-1000 898 11.4 1100 14.0
~500 1854 23.5 2954 37.5
0 1938 24.6 4892 62.1
500 1190 15.1 6082 77.2
1000 574 7.3 6656 84.5
1500 286 3.6 6942 88.1
2000 112 1.4 7054 89.6
2500 62 0.8 7116 90.3
3000 28 0.4 7144 90.7
3500 26 0.1 7170 g1.0
4000 16 0.2 7186 91.2
4500 17 0.2 7203 91.4
5000 52 0.7 7255 92.1
5500 235 3.0 7490 95.1
6000 312 4.0 7802 99.0
6500 75 1.0 7877 100.0

Figure 16-5




(843402003802

S¥3HaSONUY CHYCONVLS=S 03 O4YNCI=D YIININOdXSidl=1

0004 L1 1R a00¢C L X1 06 8C ooa: oon: 2001 - 2302~ $30C - P 2

3 21 §I21L § 21 § 21 $§ 31 531 LI 8 H i $§J21 nu‘p $ 21 § 28
E(AIN \ kb L= /N7 N %

N S N N N Y
S N AN HY
4N BN B
S N 4
VN Y
-\
“ /
/
/

T OIS PP TP T TP I TSP TSI

-

104 OUCHOEILNN

R
PR AN

RLacORS

A S OSSN S S S NS SSSSSsSNSlsNs8NN\.y .-

’,

o

O X

IR

D30 0=0I0Uy MNSLI=00uDY  (D40g BOVY DOV) 4 ‘A4D secu)
NOLLNBIYLSIQ 4ouy 3 L1013

b . A-————-v *

/1P OB P L L OIS LCLEL L OCELL
——

112 2]

Figure 16-6

Je0C




@ e b e e e b o p e e 4 e 4 e 4 o g = # m——  m—— & e b e H —m § e e ame 4 e s —— & — &

@ e b e p mmm e —— s e h e e # e 4 e b —m 4 — 4 — b mr g e 4 o  —— 4 ——  — # —

TRIEXPONENTIAL MODEL RRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF RRROR BY MONTH

| MAY joun JouL U
bommmmmnm $ommmmeen Vo Vomemmame
| o.00] o0.00| o0.00| 0.15
trrmmmem - L Sk L L Prmam =
| o0.00] o0.15| o0.15] o0.15
Vemrmm—- bemmm e = P m - tmmmmmmm-
] oo00]| 1.69| 1.06] 4.01
P P P boommene
| 6.01 ] 14.95| 17.12 | 18.87
bommmm tmmemmme o bommmeman
| 19.97 | 28.04 | 38.18 | 232.99
bemmce e Ve mm e bocmmeaaa L et
| 2%.08 | 24.19 | 21.52 | 20.80
[ I ppp— bomemmm - oo man LR el
| 1e.62 | 13.87 | 10.30 | 10.8%
brmmcam—- Vomcarmo= tomermmm—— [ PR
| tw.96 | s5.85| 4.70]| 4.01
L bemamcmm= tomrmm——— L -
| s.26 | 1.39| o0.76 | 2.38
tocemccan [l [P rprpp—— bowcccnne
] 3.30| o0.77| o.76 | 0.4
temmcnecne demcmam e tmmcccne e
| o.90] o0.77| o0.30]| 0.59
b $ommeme- 4o Gmmmmmmn
| o0.60| o0.92 | o0.61| o0.30
bommmmaee $ommeans omommeen Yommmaon
| o0.30] o0.00} 0.15] o0.1%
boscancam bocwecnwn R [
| o.45 | o0.00| o0.00 | o0.00
bommmemee P PO tommmnan
| ©0.18] o0.15| o0.00| 0.00
[Py p———— - tomovonmm [
| o0.30| o0.46 | o0.45| 0.74
Vovommmam Voormnoman demccacna [ -
] 135 ] e01 | 38| 342
b I, Vomemane bommmman
| 4.95| 2.47) o0.76 ] o0.15
. R, boomeeen PO
|] 1.0 | o0.62| o0.00] o0.00
(S, PR [P R
| o©0.00} o.00} o0.00]| o0.00
L et Pmrmmme o Vmmm e e m e ‘.

666 649 660 673

Figure 16-7
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CLIMATOLOGY ERRORS BY MOWTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pet |JAN jFxn [MAR | apR fmay joum jour |ave |sxe jocT |wov | oEC | Total
________ et L S kLT TSRy S S VPR Iy SN SISy YIRS SIPIIU I SIS

-4000 | ©0.00 | o0.00| o0.00| o0.00| o0.00] o0.00| o0.00| o0.00| o0.15) o0.00} o0.00] o0.00 |
-------- R e L B et R Do D R a el ot D Sttt L e ]
-3500 | o©0.00 | ©0.00 | o0.00| o0.00| o0.00| o0.00| o0.00] o0.15]| o0.00| o0.00| o0.00] o0.00]|
-------- e et b e L L P e el L P LDl 2 e e T S ta kST T e i Attt et
-3000 | o0.00 | 0.33] o0.00| o0.00] o0.00| o0.15]| o.00| o0.1t5} o0.15) o.00| o0.16 | 0.00 |
-------- L R At e R R T e L R L Y s ——t——- o L e L L L T et e e R AL e L Lt
-2500 | o©0.o0 { ©0.16] o©0.00| o0.15] o0.00| o000} o0.00| o0.00| o0.00| o0.00}| o0.00} 0.30]
-------- L R Rt R bt At R D il T il it Attt bt T L P
-2000 | o©.00 | o.00| o0.15]| 1.85| o.30| o©0.15|] o.00] o0.15| o0.00| 0.75| o0.16 | 0.15 |
-------- e e et EE L L L PP L PP PR Tk dat ULt EL X S P R et S DL DT S T e Ty L e g ]
-1500 | ©0.15 | 1.14 | 4.63 ] 7.70| 1.33| 1.23| o0.45| 0.9 | 2.93| 4.19| o0.48| 0.15 |
-------- L e et B P PR L L L P L e R L L L aah e L Ll DL Ll B ek et btttk bttt R L L D P LS PSR P PP FE FEL LTS ]
-1000 | 7.5 | 21.17 | 19.88 | 16.33 | 13.51 | e.78 | 7.27 | 10.85 | 8.18 | 13.60 | 4.75 | 5.33 |
-------- L e L e e R S L R S e Ll S L e e e e ettt Attt 4
-500 | 30.91 | 30.94 | 26.16 | 17.72 | 26.13 | 22.19 | 27.58 | 24.07 | 24.07 | 17.94 | 15.53 | 19.23 |
-------- T T e L T + [ TS Yy Yty PERRPRNIIY VSRR SR
o | 31.65 | 18.89 | 19.13 | 17.87 | 22.37 | 29.12 | 29.09 | 30.91 | 26.5¢ | 21.38 | 19.81 | 27.66 |
-------- S et E e L L e DR L e ettt i Attt Attt Attt 4
500 | 13.82 | 8.79 | 10.46 ] 7.09 | 12.66 | 16.33 | 18.03 | 16.3¢ | 16.67 | 16.14 | 22.03 | 21.60 |
‘III’- ------- bommmma o bommmm—ma e bomomam—a b mc——a Prcvecnna ey brmmmmman e e w—— [ P —— B bommmeean +
1000 | 4.90| 4.40| 5.23| s5.55| 6.16 | e.32 ] 7.73| 6.5 | .18 6.286 | 14.26 | 10.06 |
........ L ket B SR P Rl e R L D e ittt L T T L TR R R it X EE PR P S e TR ]
1500 | 2.67 | 1.95| 3.14| 3.70} 4.50| 2.77| 2.88| 2.97| 293] s.08| 7.29} 3.70 |
-------- L A L P E L PP SRR R LS Dl b At R R R et S R e T ettt
2000 | 0.45 | 1.4} 0.75]| 1.39| 1.0 1.23| 1.21| 1.04| 2.47) o0.90]| 2.89 | 2.07|
———————— e Y e S LR L P el T S d Lt D R N T E e L R it e tatdada bttt 3
2500 | o0.74 | o0.81| o0.60| o0.46| o0.90| o0.92| o0.30| o.89| o0.77 | 1.35| 0.95| o0.74 |
-------- LR R R R bttt R e R e R e it e E LT L LT PR S T 2
3000 | o0.15| o0.00| o0.30] o0.92| o0.15]| o0.62| o0.45| o0.45] o0.31 | o0.30| o0.48 | 0.15 |
-------- T T T e L T T e S T LT T T Rarpay P e T
3500 | o0.15| 0.33] o0.45| o0.00| o.45] 0.31| o0.61| o0.30| o.46| o0.45]| o0.32| o0.15]
-------- g g e S e T LT P yepuiyiy UG S S T repmpapnpupay 2 T LT |
4000 | o0.30| o0.00| o0.00) o0.62| o0.30| 0.15| o0.00| o0.00] o0.46| o0.00]| o0.32| o0.30]
-------- S S T T S T T T R i d
4500 | o0.00| o0.33| o0.15}| o0.a5]| 0.5 | o0.31| o00]| o0.15| o0.15| o0.75] o0.48| o0.00 |
-------- L e T R P T L R R e LD e L P el AL T L D T e b dndedadata el 4
s000 | o©6.00| o0.6)] o0.30]| 6.78| o0.15] o0.00| o0.00| o0.00} o0.15]| o0.15| o0.16 | 0.15 ]
-------- S o o S S e L T A N itk d
ss00 | 0.30 | 2.61 ] 3.44 ) m.71| 3.45) 293 o9 | 2.23| 1.39] 643} o032} 0.5 |
-------- Y PR GRS QEPI I SISO WPy U JHPIIY SIPIpLERpIPY SIS JEpEpETEpRpRY YRR UPLY PRSP RP
6000 | 6.24 | 6.84 | 5.23| o0.00| 4.65| 4.47| 3.48| 1.93]| 400} o0.60| 571 | 4.59]
-------- gy g g g gD ' B e N S L LTy e Y etttk
6500 | o0.00| o0.00| o0.00} o.00]| o0.00| o0.00| o0.00| o0.00| o0.00} 3.7¢| 42| 3.55]
-------- L e ik i R ek At R D e e e L e L Lt S et el 4
.uu 673 614 669 649 666 649 660 673 648 669 631 676 7877

Figure 16-8
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RMS ERRORS (meters) FOR
Slidell, LA (BVE RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1865 1812 1976

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1840 1701 1971
FEB 1838 1683 1983
MAR 2191 1826 2504
APR 2382 2011 2695
MAY 1824 1616 2019
JUN 1829 1842 1816
JUL 1532 1434 1624
AUG 1337 1372 1301
SEP 1686 1796 1567
ocT 1892 1568 2172
NoV 1891 1694 2072
DEC 1919 1925 1913

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1808 1646 1958
FEB 1793 1622 1950
MAR 2065 1762 2329
APR 2227 1951 2466
MAY 1806 1648 1956
JUN 1847 1856 1838
JUL 1591 1482 1693
AUG 1357 1407 1304
SEP 1703 1826 1568
OCT 1796 1481 2069
Nov 1803 1612 1978
DEC 1810 1773 1848

Figure 17-1
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Shdell, LA {BVE R40B Dolc)
RGNQge=17C NM  mngQie=G DEQ

MONTHLY RMS HEIGHT ERRORS BY HOUR

3300 A

1600 4

Figure 17-3
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ERROR STATISTICS
Sslidell, LA (BVE RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM

MODEL MEAN DEVIATION VALUE
TRIEXPONENTIAL 369.46 1827.71 -2657.4
CLIMATOLOGY 348.02 1778.14 -4095.4
STANDARD ATMOSPHERE 841.77 1787.35 -3526.4

Figure 17-4

MAXIMUM
VALUE

6441.5
6146.4
$970.7




TRIEXPONENTIAL MODEL ERRORS

Slidell, LA (BVE RAOB Data)

Range=175 NM Angle=0 DEG
Cumulative Cumulative

ERROR Frequency Percent Freguency Percent
-2500 6 0.1 6 0.1
-2000 26 0.3 32 0.4
-1500 326 4.3 358 4.8
-1000 1301 17.4 1659 22.1
=500 1787 23.8 3446 46.0
0 1644 21.9 5090 67.9
500 860 11.5 5950 79.4
1000 405 5.4 6355 84.8
1500 224 3.0 6579 87.8
2000 106 1.4 6685 89.2
2500 59 0.8 6744 90.0
3000 39 0.5 6783 90.5
3500 32 0.4 6815 90.9
4000 16 0.2 6831 91.1
4500 28 0.4 6859 91.5
5000 173 2.3 7032 93.8
5500 204 2.7 7236 96.5
6000 242 3.2 7478 99.8
6500 18 0.2 7496 100.0

CLIMATOLOGY ERRORS

Ccumulative Cumulative

ERROR Frequency Percent Frequency Percent
-4000 1 0.0 1 0.0
-3500 5 0.1 6 0.1
-3000 3 0.0 9 0.1
-2500 11 0.1 20 0.3
-2000 41 0.5 61 0.8

-1500 275 3.7 336 4.5

-1000 1118 14.9 1454 19.4
~500 2064 27.5 3518 46.9
0 1677 22.4 5195 69.3
500 777 10.4 5972 79.7
1000 416 5.5 6388 85.2
1500 216 2.9 6604 88.1
2000 87 1.2 6691 89.3
2500 60 0.8 6751 90.1
3000 41 0.5 6792 90.6
3500 24 0.3 6816 90.9
4000 16 0.2 6832 91.1
4500 47 0.6 6879 91.8
5000 138 1.8 7017 93.6
5500 367 4.9 7384 98.5
6000 112 1.5 7496 100.0

Figure 17-5
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TRIBXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF BRROR BY MONTH

ERROR MONTH
Col Pct |JAN | FEB |MAR |aPR MY joun jauL | aug |sep jocT |mov jpBC | Total
________ S g Sy g g gy < S g GG S g QU S

. -2500 | o©0.00 | o0.3¢| o0.00| ©.32| o0.00| o0.00| o0.00| o0.00| o0.16{ 0.5} o0.00}| .00 |
———————— R e R et e e D e e et T e ket S ek AL e e e D T T ]

-2000 | ©0.16 ] 0.17 | o0.16] o0.32| o0.16 | 0.79| o0.82| 0.47 ] o0.48| o0.31} 0.17] o0.16 |
———————— e L L LR S e DL L L LR D et R Al e et Sl L R R e L e et 4

v -1500 | 3.27 | 4.66 | 2.38| 1.46| o0.9¢ | S.40] 7.35 | 10.61| s.65| 3.40| 3.83 | 3.35|

-------- L e et TP L P L PPy el ey el D et LT T itk S R e R e Dt h 4

-1000 | 10.58 | 11.55 | 6.71 | 10.86 | 15.5¢ | 23.49 | 25.98 | 29.95 | 24.35 | 15.90 | 16.33 | 16.91 |
-------- L el EL LR s E et Pl B el S EL D Lty g itk L e e B R R et T Ll P e L e E P TR
-500 | 19.28 | 21.21 | 22.78 | 20.91 | 25.59 | 22.38 | 25.98 | 28.39 | 28.55 | 27.93 | 22.50 | 20.26 |
———————— L b ettt Attt Attt At Attt ah St et Sttt Attt St Attt g
0] 30.64 | 28.45 | 26.71 | 22.04 | 22.29 | 19.84 | 16.83 | 12.79 | 15.65 | 18.98 | 23.00 | 24.24 |
-------- [ PPN (P U SR S SRR T LT T T YRRy RPN Y JE U SHGUIUSGESSPINY YIRS JEpE SR S ——
500 | 15.55 | 13.0 ] 13.26 | 13.29 | 11.77 | 9.84 | 8.66 | 6.24 | 8.55| 10.38 | 13.50 | 13.72 ]
———————— L e R e L L L P e EE Ll Sl o et LT e R L Ll bt Bl et Ll L L P T s 1
1000 | 6.84 | 7.07| 5.93| s5.83| .59 3.81| 2.45| 4.21| 2.58] 6.17| 6.67| 6.70 |
-------- L e L T T L L L T e
1500 | 3.58 | 2.59 | 2.1 | 4.05] 3.7} 1.735| 310 | 1.7} 3.23] 3.70]| 1.67 | 3.67 |
....... S AP AUy Py SISO U SRR R U A U PR U Sy RS USRI SRR

‘ 2000 | ©o.78 | 1.03] 2.3¢| 3.08]| 1.41| o0.79| o0.98| o0.47] 1.61) 1.39| 1.50 | 1.59 |

-------- S S S T L D Ty WHPISUpRIR VD SEpEp DR PRy ST T

2500 | ©0.78 | o0.69 ] 1.09) o.82 | 1.10| o0.63| o0.65| ©0.31] o0.61] 1.23}| 0.83| 0.48 |
-------- Rt A e el R il T Dt R Rttt e e R AL DR
3000 | ©0.16 | o0.52| o0.94| o0.49 ] o0.31| o0.48| o0.49| o0.62] o0.32 | 1.08| o0.67 | o0.16 |
-------- D R b R R Rl R e e e R R i Akt el B R S L e
350 | 0.47 | 1.03| o0.78| o0.49 ]| 1.26 | o©.32| o.00| o0.00| 0.32| o0.00]| o0.50 | o0.00 ]|
———————— B i el R et R e L ek Tl P ey e L L e R ek L L By R R LT 4
so0c | ©0.16 | ©0.38 | o0.00} o0.32] o0.47] o0.32]| 0.33| o0.00] o0.00} o0.31] 0.17] 0.16]
---------- e B e At e e R R D el R R e R L R LTl Rttt L LR ]
4500 | o0.16 | o©0.00| o0.00{ o0.65| o0.31| o0.63| o0.82| o0.7a} 0.97| 0.0 | o0.17} o0.00 |
-------- S L L T T T e T S T T T T T Tip pl R}
s000 | ©.00 | o000} o0.78 | 1.94| 2.83| 7.62| s.23| 3.28] 3.7 | 1.54| o0.17] 0.32]
| . N U - I P PO ISR I P - b Vommeees .
s500 | 1.2¢ | o.86 | 3.59 | 7.2 | 5.02 ] 1.78| o0.16] o0.00| 2.5 | s.e0| 3.33} 0.96 |
........ P G R O U S S S S
6000 | 5.13 ] 5.69 | 7.33 ] s5.51| o0.63| o0.16 | o0.16 | o000 0.32| 2.16| 4.83| 7.02 |
AAAAAAAAA e T Y T D e ey
* 6500 | 1.24 | o0.69 | o0.47 | o0.00| o0.00| ©0.00| o0.00} o0.00]| o0.00}| o0.00| 0.17] 0.32]
________ S S0 S S g g P g g 3 ey ¥
Total 643 580 641 617 637 630 612 641 620 648 600 627 7496

Figure 17-7




ERROR

CLIMA

TOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

MAY joun jour |ava |sEP jocT |wov |oEC ]
-------- L e T L Lk Ty e Y TS ——
0.00| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00 |
-------- L el T L LT TNpU Y SN R PPy JUUGNpEpp 3
0.00| o©0.00| o0.00| oc.00| o0.00| o0.31| o0.00} o0.00]
-------- R e e Ll R ettt e Rk A e Ly
0.00| o0.16| o0.00] o0.00] o0.16]| o0.00} o0.00]| o0.00]|
-------- L e T i L T e L L ey 3
0.16 | ©0.00} o0.00| o0.00] o0.00| o0.00]| o0.17| o0.00 |
-------- L ek £ T TSIy AP SYNPUUYYSISIPSYRE WURIP R URPROUIPEDENY S UpEUyp USSP S U Sy S S Y
0.16 | 0.16 | 0.33 | o0.00| o0.00| o0.15]| 0.00]| o0.16 |
-------- Ll 1% TETEOCURIPRRPEY SHPRRpRPI Y PPNy PUPAPIFSPRPE YOS Sy
1.26 | 1.%9} o0.98 | o0.31 ]| 1.13| 2.62| 1.17| 2.55 ]}
-------- L T T P EPLPEPIPEPIY PEPIPHPIPEIN PEEPIPIPIVEY SRPIIPEPENIPY SIS UPRIPIPIP 3
12.40 | 13.33 | 9.97 | 10.61 | 9.35 ] 16.20 | 13.50 | 18.50 |
-------- e et B kT R bt T L Ty )
27.79 | 27.94 | 26.18 | 24.65 | 27.42 | 35.03 | 33.33 | 31.42 |
-------- L Lt T T TR JEOUPEPEPRPREYY JPEpUSpEpEpRy 3
22.45 | 24.29 | 26.47 | 32.14 | 28.06 | 18.98 | 20.67 | 21.05 |
-------- D el e T T e T T A
11.77 | 10.32 | 13.%6 | 12.17 | 12.7¢ | 7.87 | 13.00 | 9.25 |
-------- L R i B L T R e T e TR 4
7.06 | 6.51 ] 8.33 ) 7.49| 6.45] .78 | 4.50 | .31 |
-------- k£ T pURyySR Sy pEUIIpIPREY "Sg Sty sy S S e i
3.2} 2.70| 3.59} S.30| 2.5 2.186] 1.83 | 2.87 |
-------- D Ltk L T YRRy Ly U RPRSYLY U Y S P Y T —
1.10| o0.63 ) 1.96 | 1.5 | 1.77 | 1.08} 1.17| o0.80 |
------- R b Al L e el e g
0.94 | o0.79| o.82) o0.62| 1.77] o.62| 1.00]| 0.3z |
-------- D i Ty
0.47 | o0.95| o.65| o0.78| 0.32| 0.77] 0.5 | 0.00 |
-------- D e LT T e T T DAy S PRy
1.0 ] o.00| o0.49]| o0.16 | o0.16]| ©.31] o0.50 ] 0.00 |
-------- L e T e T T ek LT LT T R TRy DUpRPRY |
0.63 | o©0.32| o0.16| 0.6 | 0.32]| o0.00| o0.17} o0.32]
-------- R Ry Py g gy S g S e
0.00{ o0.79| o000} o0.00| o0.00] 0.5 | o0.17] o0.00 |
________ O U SOOI SRR S S
0.94 | 5.56| o0.65| o0.16| o0.00]| 1.08| 0.00]| o0.00|
________ U SO SO S
7.85 | 3.97| s.ea | 3.90) 7.74 | 7.87 | .33 | 4.31]
-------- L Rt R bkttt L R et 4
0.00 | o©0.00 | o0.00| o0.00]| o0.00 | o0.00{ o0.00] 4.15 |
........ U G LRI S ST Y
637 610 612 641 620 648 600 627

Figure 17-8
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RMS ERRORS (meters) FOR
Fort Fisher, NC (CHS8 RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

2009 1994 2027

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1835 1533 2096
FEB 2028 1578 2395
MAR 2135 1438 2654
APR 2620 1879 3185
MAY 2212 1521 2723
JUN 1704 1410 1952
JUL 1700 1600 1793
AUG 1389 1218 1540
SEP 1453 1292 1597
oCcT 2182 1867 2457
NOV 2118 1767 2419
DEC 2356 2029 2648

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1775 1538 1986
FEB 1976 1600 2292
MAR 2068 1478 2523
APR 2456 1868 2922
MAY 2143 1572 2581
JUN 1831 1510 2101
JUL 1840 1717 1954
AUG 1387 1067 1644
SEP 1482 1314 1631
oCT 2239 1867 2558
NOV 2185 1771 2532
DEC 2264 1925 2562

Figure 18-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY

STANDARD

ATMOSPHERE

ERROR STATISTICS
Fort Fisher, NC (CHS RAOB Data)
Range=175 NM Angle=0 DEG

MEAN

379.83
593.25
615.23

STANDARD
DEVIATION

1972.78

1903.79
1931.25

Figure 184

MINIMUM
VALUE

-3184.8
-4219.7
-4029.3

MAXIMUM
VALUE

6590.1
6360.2
5962.1




TRIEXPONENTIAL MODEL ERRORS
Fort Fisher, NC (CHS RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 9 0.1 9 0.1
-2500 19 0.2 28 0.4
-2000 87 1.1 115 1.5
~1500 420 5.3 535 6.8
-1000 1268 16.1 1803 22.9
-500 1918 24.4 3721 47.3
0 1757 22.3 5478 69.7
500 834 10.6 6312 80.3
1000 366 4.7 6678 84.9
1500 177 2.3 6855 87.2
2000 114 1.4 6969 88.6
2500 53 0.7 7022 89.3
3000 42 0.5 7064 89.8
3500 16 0.2 7080 90.0
4000 19 0.2 7099 90.3
4500 26 0.3 7125 90.6
5000 107 1.4 7232 92.0
5500 153 1.9 7385 93.9
6000 314 4.0 7699 97.9
6500 164 2.1 7863 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
~4000 3 0.0 3 0.0
-3500 3 0.0 6 0.1
-3000 5 0.1 11 0.1
-2500 11 0.1 22 0.3
-2000 42 0.5 64 0.8
-1500 132 1.7 196 2.5
-1000 731 9.3 927 11.8
-500 1945 24.7 2872 36.5
0 2001 25.4 4873 62.0
500 1118 14.2 5991 76.2
1000 551 7.0 6542 83.2
1500 259 3.3 6801 86.5
2000 134 1.7 6935 88.2
2500 70 0.9 7005 89.1
3000 38 0.5 7043 89.6
3500 36 0.% 7079 90.0
4000 15 0.2 7094 90.2
4500 12 0.2 7106 90.4
5000 27 0.3 7133 90.7
5500 253 3.2 7386 93.9
6000 417 5.3 7803 99.2
6500 60 0.8 7863 100.0

Figure 18-5
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TRIEXPONENTIAL MOOEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR jaPR {may joum |our {ave |sxp jocT jmow | oEC | Total
-------- L el E LT P e Bl L) + + + —_—— + tormr et m e ——————¢
-3000 | o0.00 | o0.00| o©0.15} o0.1s| o.15| o0.16| o0.15] o.00| o0.31| o0.30| o0.00]| o0.00|
-------- e i A DL L e T D et et il 2ot + + bmrmmnm——d + b= L2 e emca——d
-2500 | o0.00 | o0.00| o©0.15| o.00| o0.00] o0.16| o0.60] ©0.30| 0.31| o5 | o0.78}| o0.15 |
........ T O T Y " + + L T T R S S
-2000 | ©0.15| o0.65}| o0.30| o.46 | o0.60 | 1.72| 1.35] 3.02| 246} 1.21| o0.47| o0.90 |
-------- L O L L T T TR S R 3 ——— + + F L - TIPS SRR YR p——
-1500 | 1.33 ) 1.5 | 119 | 2.16 | 2.5 ] 7.99 | 14.41 | 16.29 ] 7.68 ] 3.62| 3.45| 2.09 |
-------- L T T rrpu sy VPRI Y + Vevsommccbmcmmn = b - + _———t +
-1000 | 7.70 | 7.20 | 8.58 | 7.73| 13.77 | 23.20 | 27.33 | 28.51 | 28.11 | 16.14 | 15.07 | 10.01 |
-------- temmmec vt b m e, ————————— + + L LT + R Y L et DL DL E T
-500 | 20.59 | 23.57 | 26.96 | 22.26 | 23.65 | 27.43 | 21.32 | 25.04 | 29.03 | 24.74 | 24.80 | 23.47 |
-------- R et L L e A S T X 2 + + b AL LEL LA Ll - b +
o) 39.70 | 36.50 | 28.15 ] 21.64 | 19.91 | 14.11 | 14.66 | 11.92 | 13.98 | 20.97 | 21.82 | 24.01 |
-------- R et et L B L R L T L Ll e et ——— + - + + + + +
500 | 13.48 | 12.77 | 12.59 | 13.91 | 13.32 | 7.e4 | 5.%6 | 5.58| 6.76 | 9.35 ) 11.15 | 14.95 |
-------- R L Ll S el DL PP PP PP PP E 2 L Tt L Sttt Lt ] + - + + ————
1000 | s.04 | 3.44| 5.19| 6.03| 8.39| s.37) 2,40} 221} 3.69| s.88| 6.75| 4.78 ]
........ L B L LT A et R L L L R P P L R L PR LY 2 + + cond 4+ —bom et
1500 | 193] 2.13| 311 | 3.40| 2.84| o0.78) 1.68] 1.e1) 138 | 2.71| 2.67 | 2.54 |
-------- T S S T T T L L L L e SRy P s |
2000 { 1.63| 1.32) 1.63| 2.16] 2.10| 2.19| 1.20| o.45| o0.77 ) 1.66| 1.26 | 1.05]
-------- R i Rt R N b e : EEE LT P e el Rl D et ol et 4
2500 | ©0.44 | o0.65] o0.44| o0.77| o0.60| 1.10| o0.60| o©0.45) o0.46 | o0.60 | 0.63 | 1.35 |
-------- L N T T T L T T L T R T T il
3000 | o0.30| o.98| o0.15| o.62| 1.20| o0.31| o0.15| 0.75| o0.46| o0.45| o0.47 | 0.60 |
———————— L itk et R R e itk e T T e el Ak Attt B D P T PP P e e Stk ]
3500 | o0.00| o0.00]| o0.15] 0.15| o0.30| o.00] o0.66| o0.30} o0.15{ o0.30| o0.16| o0.30]|
-------- [ e et R R e L T T L 2 e E e R Ll e Ll S e e L S L L P TR b S Bl TRtk g
4000 | o0.00 ] ©0.33| o0.30| 0.77] o0.3¢] o.16] o0.30] o0.15] o0.00| 0.30] o0.00| o0.30|
-------- B bt ek T e ek T Y b ittt Attt L L A L L L L TP L DY Pl e el bt ]
4500 | ©0.15| o0.16 | o.00| o0.15| o0.45| o0.63] 1.% | o0.435| o0.15]| o0.30| o0.00| o0.00|
-------- L ek R B e e e T R Y it Attt ettt LD LD P L L L LA LD Ll Rt ittt d
5000 | o0.00| o0.00| o0.00| o0.46 | 1.80] 4.08 | s.41| 2.42] 1.84| o0.as5| o0.16| o0.00 |
-------- L L T T R R e kT P R E L L PP TR 2L Ll bl Ed e e L L Lt DL b bR §
5500 | ©0.44 | 0.33 ) 1.46| 4.64| 6.14| 2.66| o0.60] o0.45| 1.84 | 1.96| 2.04| o0.75 |
———————— Lk R T R et ek T T T e e et e e R e e J

6000 | 3.26 | 3.60 | 6.67 | 1050 ] 4.9¢| 0.3t | o0.00| o0.00]| o0.61| 8.24 | 5.34] 4.4a8|

-------- L L T R L i R R A R D et Attt A L LT L PR S P PRl R i g
6500 | 3.85 | s5.24 | 2.81| 2.01] o0.00| o0.00]| o0.00| o0.00| o0.00]| 0.75) 2.98]| 7.47|
-------- S S T T e LT T T T e D R L e e e e e LRl Sttt R 4

Total 675 611 67% 647 668 638 666 663 651 €63 637 669 7863

Figure 18-7
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CLIMATOLOGY ERRORS BY MONTH

PRRCENT FREQUENCY

TABLE OF ERROR BY MONTH

MAR |apr | Ay Joum jour |Ave |sEP joct | wov | pEC |
-------- Rl D e & e D D Rk L R R R et et 1
0.15 | o0.15| o0.00| o0.16| o0.00| o0.00]| o0.00| o0.00| o0.00f o0.00 ]
-------- L i At R L D L B R et ettt ettt ———m e b m— -~ ¢
0.00 | o0.00| o0.00| o0o00| o0.00| o0.00| o0.00| o0.30; 0.00] o0.15]
-------- D o T LT o ) Ly U PEN I Y
0.0 | o0.00| ©0.30| o0.00| o.00] o0.00]| o0.15} o0.15] o0.16 | 0.00 |
-------- tmmrmamm=ta + -t L R el Lot e ettt faratda itk 4
0.00) 0.5 ]| o0.30| o0.16| o0.00| o0.00| o0.00] o0.00] o0.31]| o0.15]
-------- L e e L e R L et Rt L e it Rl TR 3
1.19 | 1.55| o0.45| o0.16 | o0.45| 0.5} o0.31| o0.60| 0.31] o0.30]
-------- D s T S R Y T T Pyl PEPRSEPI " Y
1.33 | 448 | 2.5¢] 157 | 1.05| 1.96| 1.69| 0.90 ]| o0.47 | 1.94 |
-------- D e R il Ll T T PRy SISO PSPPSRI PRNNIINIIIPNY PEE Y
9.7 | 18.86 | 10.93 | 5.96 | 8.86 | 10.41 | 7.37 | 3.62| .08 13.30 |
-------- L Y b e L Ll L D ek L i Atttk 2 T il
27.41 ) 23.96 | 26.20 | 20.%3 | 23.27 | 23.98 | 21.97 | 17.35 ] 16.17 | 28.40 |
-------- S S T ) o T T ey + b + L P ——t
26.00 | 16.07 | 20.36 | 25.24 | 24.17 | 28.0%5 | 27.19 | 28.21 | 26.22 | 24.66 |
-------- L e e el L e L e g L e D el S o tand
12.74 | 7.42 | 10.93 | 19.12 | 1%5.92 | 14.93 ] 19.66 | 19.16 ! z1.04 j 9.42 |
-------- LEEE TR LTy et it tdah Aeletabiatetabet B LD L R e T B et et tadad
400 | 47| 659 | 9.87 | 9.31| e.as| 8.91| 9.20| 11.46 | 4.19 |
-------- L e e DL DL AL P LY e et e el P DL LIRS 22t il bd £ Lt el P D PR TS S TR 4
1.93 ) 2.010| 4.19] 4.23 ) 4.20| 3.47| 430 4.52 | s.02| 1.79]
------- L e D dadah datatal L L LR e D e e L e D et tathd
1.48 | 1.55| 1.0 2.35| 1.5 | z2.41| 25| 2.26 | 2.67| 1.20)]
--------- R e L T L e T el B e R
0.44 | o0.77| 1.68] 1.10| 1.08| 1.06 | 0.77| o0.90]| 1.10]| o0.90 |
-------- L e it den it E L T P R T PR P P PRl L L ety ek e e A )
0.00| o.46 | o0.45| 1.10| 1.05| o0.30| o.46) 0.75] o0.16 | 0.45 |
-------- bl e e R e R L LR e e LD Dl e L E il
0.59 | o.46| o0.60 | 2.47] 0.5 o0.75| o0.61 | 0.15] o0.16 ] 0.45 |
-------- L et e T R R R L Al R et kel Rl o 4
0.00| o0.46| ©0.45]| o0.00| ©0.30| o0.45| o0.00| o0.30| o0.16 | 0.00 |
________ S S g S S e T Ty
0.00| ©0.15] o0.30] o0.31] o0.45| o0.15] o0.00| 0.30 ] o0.00]| 2.00 ]
-------- D i AR R R I R e Rk L R R R b 4
0.00 | 1.24| 1.80| o0.31 | o0.13| o0.15| o0.00| o0.30| o0.16 | o0.00 |
-------- ) PP YR QU U Yy S PR X T T Yy SR PINPES SRR
272 | 16.01 ] 8.53 ] 8.33| 4.65] o0.60| 1.23]| o0.00| o0.00| 0.00 |
-------- R e R S el et L R R e e e L LTy )
8.74 | o0.00 | 2.40) 204 | 2.85§ 271} 323} w01 | 3.z | 127 |
........ P sy G SO Sy O YO USRI
0.00| o0.00] 0.00] o0.00] 0.00| 0.00| o0.00| o0.00]| 6.75] 0.00 |
-------- L e bt R R R o i e R etk Attt b
675 547 668 638 666 663 651 663 637 669

Figure 18-8
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RMS ERRORS (meters) FOR
Bucks Harbor, ME (PWM RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1067 1078 1130

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 662 442 826
FEB 723 793 646
MAR 815 722 899
APR 1056 810 1254
MAY 1380 1171 1562
JUN 1293 990 1537
JUL 1549 1272 1782
AUG 1287 1007 1516
SEP 1179 1229 1127
OCT 1041 1025 1057
NOV 752 896 571
DEC 427 465 385

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 659 435 825
FEB 726 804 641
MAR 822 733 903
APR 1053 810 1249
MAY 1365 1170 1536
JUN 1310 1017 1548
JUL 1561 1311 1776
AUG 1338 1027 1588
SEP 1211 1279 1140
ocT 1054 1047 1061
NOV 763 925 554
DEC 412 440 381

Figure 19-1
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ERROR STATISTICS
Bucks Harbor, ME (PWM RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE

TRIEXPONENTIAL 42.63 1065.83 -2055.6 6648.0
CLIMATOLOGY 122.81 1070.93 -2964.9 6619.7
STANDARD ATMOSPHERE -173.35 1116.45 -3088.0 6019.2

Figure 19-4




TRIEXPONENTIAL MODEL ERRORS
Bucks Harbor, ME (PWM RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2000 4 0.1 4 0.1
-1500 51 0.6 55 0.7
-1000 477 6.0 532 6.7
-500 2441 30.9 2973 37.6
0 3469 43.9 6442 81.5
500 818 10.3 7260 91.8
1000 249 3.1 7509 95.0
1500 116 1.5 7625 96.4
2000 57 0.7 7682 97.2
2500 15 0.2 7697 97.3
3000 10 0.1 7707 97.5
3500 5 0.1 7712 97.5
4000 4 0.1 7716 97.6
4500 5 0.1 7721 97.6
5000 6 0.1 7727 97.7
5500 50 0.6 7717 98.4
6000 83 1.0 7860 99.4
6500 47 0.6 7907 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-3000 2 0.0 2 0.0
-2000 3 0.0 5 0.1
-1500 19 0.2 24 0.3
-1000 248 3.1 272 3.4
-500 2248 28.4 2520 31.9
0 3660 46.3 6180 78.2
500 967 12.2 7147 90.4
1000 329 4.2 7476 94.5
1500 136 1.7 7612 96.3
2000 55 0.7 7667 97.0
2500 28 0.4 7695 97.3
3000 9 0.1 7704 97.4
3500 7 0.1 7711 97.5
4000 4 0.1 7715 97.6
4500 6 0.1 7721 97.6
5000 7 0.1 7728 97.7
5500 29 0.4 7757 98.1
6000 89 1.1 7846 99.2
6500 61 0.8 7907 100.0

Figure 19-5
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TRIEXPONENTIAL MODEL BRRORS BY MONTH
PERCENT FREBQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
i Col Pct |JAN |FEB |MAR | APR | Ay |JuN |ouL | ave |see |ocT |mov joEC }
-------- R e R i Tl B e e e e e fattata LR SR Ll bl e e A e h e e et S L et et et e Ly )
-2000 | o0.00 | o0.00| o0.00| o0.00}| o0.15| o0.00} 0.30| 0.00| o0.15| o0.00{ 0.00| o0.00 ]
-------- S S e e Sy gy Ut g Uy S
-1500 | o©0.00 | o0.00 | o.00| o0.61] o0.15]| .69} 1.33] 1.33} 1.23] o0.91] 0.31 | 0.15 |
@ ——w————— e ——— Pomem - dmmcm e e [ PP, P —— b m———— o m——— bmmmm - bommm [ [ R, +
-1000 | ©0.89 | 0.8z | 2.23| 3.67 | 6.71| 1031} 12.59 | 13.46 | 9.23 | .32 | «4.63 | 2.08 |
-------- U e O S T LT T TETEIEPEPRPY DUPIEPEPSPRNEY SR ¥
-500 | 15.92 | 19.74 | 26.41 | 34.56 | 38.00 | 37.23 | 34.81 | 37.63 | 34.31 ] 31.91 | 34.26 | 25.15 |
-------- g g S gy S GIGY QUM UpUPY DRRUPRUPRIURD PRIy gy gsi S i g e T
0| 70.68 | 65.63 | 56.82 | 45.26 | 31.00 | 28.77 | 24.44 | 23.70 | 31.23 | 39.82 | 47.38 | 63.10 |
-------- A e S S s R e R L T TR 3
so0 | 8.93 | 9.87 | 9.35 | 8.26 | 10.88 | 10.31 | 10.52 | 12.30 | 12.46 | 14.44 | 8.80 | 8.04 |
-------- e e g S ek R e el b Tt L T 3
1000 | 2.08 | 2.30| 2.37| 3.06| 4.62| 3.23)| 5.19| 3.5 | 4.77| 334 | 2.47| o0.74 |
-------- T T T T R e e et Tk e
1500 [ 0.45 | ©0.33 | 0.74 | 1.22| 2.38| 2.46| 2.96| 2.52} 2.15} 1.22| o0.62| o0.45 |
—————— R e e At alatata b TR T R e R Rt R el D e R e e L P LT 3
‘zooo | o015 o0.33| o.59| o0.76 | 1.49) 1.08| 0.74 | 1.19| 1.23] o0.61| o0.31| o0.15 |
-------- g e T LT T R T L x Ty}
2500 | ©0.00| o000} o0.15| o0.5| o.00)] 1.08| o0.44} 0.30] o0.00| o0.15]| o0.00| o0.00 |
-------- L T e S B L b T s
3000 | o0.00 | o©.00 | o0.00| o0.00| ©0.15] o0.15| 0.5 | ©0.15} o0.15] o0.00| o0.31] o0.00 |
________ O O QU U AU Gy O S SR U U
3500 | ©0.00 | o0.00]| o0.15| o0.15] o0.30} o0.15| o0.00f o0.00} o0.00| o0.00} o0.00] o0.00]|
________ O S e T T T e L Ll L T TR, Py
4000 | 0.00 | o0.00| o0.00| o0.15] 0.15| o0.00]| 0.30] o0.00]| o0.00] o0.00} o0.00] 02.00]
-------- D e R T R D Rl R bt e e e e e R R T 4
4500 | c.00 | o0.00} o0.00| o0.00| ©0.15]| o0.15| o0.15)] o0.00| 0.15| 0.15| o0.00]| 0.00 |
________ g g S T D Tk e Rt Lk T TRy 4
sooo | 0.1 | o0.00| o0.00} o0.00| o0.15| o0.15]| o0.00| o0.00}{ o0.31 | o0.15] o0.00}| 0.00 |
& -~ b ——— bmmmm e b m e L et L L brmm i m - b - mm - e LR I +
5500 | 0.00 | ©0.00 | o©0.00| o0.00} o0.15]| o0.62| 2.96| 2.81| o0.77} o0.00| o0.15| oo
_______ O G S U L iR G U
6000 | o0.00 | o0.00| o000} 0.92| 2.68} 2.46| 2.67| 1.04} 1.85| o0.76 | 0.15| 0.00 |
________ G S U Gy Iy SRS SIS SIS SRR
g 6500 | 2.7 | ©0.99 | 1.19] 1.22| o.88 ! o0.15] 0.00| o0.00{ o0.00| 1.22| o0.62] o0.15 |
........ S G GO GO AU SR SO UL SO S
Total 672 608 674 654 671 650 675 675 650 658 648 672

Figure 19-7
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CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH
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Jun jouL |aue
________ PO S
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........ PP Y
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________ b em
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-------- L L it T
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________ PSP Y
4.92 | 6.22) 6.52
________ P
3.5 ) 3.41 | 2.96
........ PO S
1.23 | 104 1.3
........ PP SRS
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RMS ERRORS (meters) FOR
El Paso, TX (ELP RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
1914 1863 1907

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1440 713 1910
FEB 1930 751 2626
MAR 2067 1008 2753
APR 2009 1001 2657
MAY 1961 1235 2481
JUN 1884 1219 2363
JUL 2059 1618 2421
AUG 1814 1367 2166
SEP 2005 1242 2554
OCT 2094 1533 2536
NoOV 1961 1141 2528
DEC 1649 1082 2066

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1330 743 1730
FEB 1789 838 2388
MAR 1950 1116 2530
APR 1938 1088 2515
MAY 1990 1360 2462
JUN 1899 1358 2312
JUL 2093 1824 2330
AUG 1867 1525 2152
SEP 2004 1337 2504
ocT 1994 1625 2307
NOV 1837 1192 2309
DEC 1540 1107 1875

Figure 20-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
El Paso, TX
Range=175 NM Angle=0 DEG

MEAN

590.92
482.38
-150.01

(ELP RAOB Data)
STANDARD
DEVIATION
1820.89

1800.04
1901.48

Figure 20-4

MINIMUM
VALUE

-2588.0
-2702.8
-3667.0

MAXIMUM
VALUE

7096.6
7310.7
5998.8




TRIEXPONENTIAL MODEL ERRORS
El pPaso, TX (ELP RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cCumulative
ERROR Frequency Percent Frequency Percent
-2500 1 0.0 1 0.0
-2000 3 0.0 4 0.1
-1500 34 0.4 38 0.5
-1000 349 4.5 387 5.0
-500 1665 21.4 2052 26.4
0 2982 38.4 5034 64.8
500 1189 15.3 6223 80.1
1000 501 6.5 6724 86.6
1500 226 2.9 6950 89.5
2000 99 1.3 7049 90.8
2500 52 0.7 7101 91.4
3000 28 0.4 7129 91.8
3500 23 0.3 7152 92.1
4000 20 0.3 7172 92.4
4500 13 0.2 7185 92.5
5000 13 0.2 7198 92.7
5500 16 0.2 7214 92.9
6000 109 1.4 7323 94.3
6500 250 3.2 7573 97.5
7000 192 2.5 7765 100.0
CLIMATOLOGY ERRORS
cumulative Cumulative
ERROR Frequency Percent Frequency Percent
-2500 4 0.1 4 0.1
~-2000 16 0.2 20 0.3
~1500 76 1.0 96 1.2
~1000 565 7.3 661 8.5
-500 1938 25.0 2600 33.5
0 2618 33.7 5218 67.2
500 1195 15.4 6413 82.6
1000 388 5.0 6801 87.6
1500 192 2.5 6993 90.1
2000 76 1.0 7069 91.0
2500 50 0.6 7119 91.7
3000 22 0.3 7141 92.0
3500 18 0.2 7159 92.2
4000 19 0.2 7178 92.4
4500 11 0.1 7189 92.6
5000 8 0.1 7197 92.7
5500 8 0.1 7205 92.8
6000 243 3.1 7448 95.9
6500 216 2.8 7664 98.7
7000 93 i.2 7157 99.9
7500 8 0.1 7765 100.0

Figure 20-5
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TRIEXPONENTIAL MODEL ERRORS BY HONTH
PERRCENT FREQUENCY .

TABLE OF ERROR BY MONTH

ERROR MONTH
col Pct |JAN |FEB [MAR | APR {may joun {auL |aue | sEP joct {nov |pEC | Total
-------- L T T e T LoD T TUY Y TN SRRy DEpRpNPIEpR I |
-2500 | ©0.00 | ©¢.00 | o©0.00| o0.00] o0.00} o0.00| ©0.00] o0.16| o0.00| oc.00} o0.00] o0.00 | '
-------- g LT Ty SurpE PR SRRy S S e
-2000 | o0.00 | o©0.00| o0.00| o0.00| o0.00| o0.00| ©0.31| o0.16| ©0.00] o0.00] 0.00]| 0.00|
-------- B T e T e T e L R el T T T PP Py
-1500 | ©0.00 | o0.00 | o©0.30| o0.00| ©0.30| o.64 | 1.39| 1.71| 0.77 | o0.a5]| o0.00} 0.00 |
-------- g o T L e S T T repappay } -
-1000 | o0.60 | .00 | 1.19| 2.09 | 6.02 | 12.76 | 10.32 | 10.26 | 5.26 | 2.10} o0.78 | 1.81 |
________ S S T T L e T e Ty
-500 | 6.59 | 10.78 | 14.31 | 23.27 | 2%.15 | 30.14 | 31.28 | 34.99 | 32.46 | 24.47 | 12.46 | 11.78 |
________ S SR YEp U GUEPRPR ISP SIPGHPRPINIS PP Iy YRPEEERPIIN PEPRPUPRPENIFI JUpI PSR PIEETIPII JUpI Py DU ¥
o0} 53.29 | so.58 | 42.18 | 38.68 | 39.46 | 27.27 | 24.81 | 23.17 | 29.06 | 38.14 | 45.95 | 47.89 |
-------- S P e s L ek T Ry T T T e s LT T gy
500 | 20.06 | 17.08 | 19.23 | 15.41 | 12.20 | 12.12 | 11.86 | 11.66 | 12.52 | 13.36 | 17.91 | 20.09 |
-------- S e S e T T ySpupmpiy YRpI Uy Py Ry S T T yepuuonpny 3
1000 | .83 | 6.97| 7.45| 6.26 | 4.67 | 4.47| 4.62} s5.13| 5.56] 6.31| .88 | 8.16 |
-------- e e T e el L e Ty ]
1500 | 3.59 | 2.99 | 4.02| 3.05] 2.26 | 3.9 2.16 | 2.02| 2.47] 3.15| 2.65| 3.32 |
-------- g gy Uy S I S e e e T e L LT Ty 3
2000 | 2.10| 1.66| 1.19| o0.96| 1.36] o0.96 | 1.39| o0.93| 1.70] 1.05| 1.25]| ©0.76 | ‘
-------- Py SO R S e e T R e et T T R g
2500 | ©0.45 | ©0.33 ] o0.75| o0.96 | ©0.30| o0.64 | o0.46| o0.93} o0.62| o0.90 | 1.25| 0.45 |
-------- T T T T e e el Lt R R ek taiatatatt R R P
3000 o©0.30| o0.17| o0.45) o0.32| o.00| o0.32| 0.77] o0.47| o0.31]| o0.60]| o0.472] o0.15 |
-------- T L S e i e e et Attt d
3500 | 0.30| o0.83| o0.15| o0.32f o0.15| o.00| o0.46] o0.310] o0.00| o0.as| o.78| o0.15 |
-------- S T T S ik et R R et d
4000 { ©0.00 | ©0.33| o0.30| oc.64 | 0.15] o0.00f o0.46 ] o0.31} o0.31| o0.3¢f o0.16| 0.15 |
-------- B T T O T T e e T R e }
4500 | 0.15} ©0.17 ] o0.15| o0.00] 0.15| o0.00} 0.32} o0.47] o0.31] o0.15] o0.00]| 0.15 |
-------- g g e N T T L e R
soo0 | 0.30| o0.17] o0.15| o©0.16 | o0.15| o0.16] o0.15| o0.62| ©.c0] o0.00| o0.00]| 0.15]
-------- S T T T R T T T S R L b L LR PR -
ssoo | o.00 | o0.t7 ] ©0.15| o0.48 ) o0.00| o0.00| 0.77] ©0.78| o0.00] o0.15] o.00 | 2.0l
-------- S S L T T e L L T
6000 | ©0.00 | o©0.00 | o0.15] o0.48 | o0.90]| 2.23 | 4.93| 4.06| 309} o0.90] o0.16| 0.00 ]
........ S S e T e T I R et e ]
6500 | 1.20 | 2.16 | 2.3 | 2.41| 2.86 | 3.19 | 3.2¢| 1.71| s.41 ] .36 | 4.52 | 1.96 | .
-------- g o S e e T R L T IO )
7000 |  2.25 | 4.64 | 5.37 | 4.49| 3.92| 1.91) o3t | o0.6| 0.15] o0.75 | 2.80 | 1.02]
_______ U O Uy Uy G ppuppuppu R
Total 668 603 671 623 664 627 649 643 647 666 642 662 7765

Figure 20-7
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CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

_________________
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-------- L b R el L T DR PRI
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1.7 | 2.93| 1.6 | o.62) 2.10] o0.16
........ OO SO
11.32 | 11.40| e.40} 6.03 ] 15.32 | 5.76
-------- L D D et T T T DR A,
25.52 | 23.88 | 23.33 | 27.20 | 26.20 | 24.92
-------- B ey S T g S s S,
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-------- e et e bt R
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........ T S R S
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RMS ERRORS (meters) FOR
‘ Phoenix, Az (INW RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
603 587 376

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JaN 470 234 624
FEB 583 468 678
MAR 316 167 414
APR 658 246 897
MAY 368 177 489
JUN 700 448 881
JUL 664 543 767
AUG 911 755 1039

‘ SEP 734 52 969
OoCT 599 194 824
Nov 356 154 483
DEC 620 185 860

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122

JAN 393 257 493

v FEB 558 535 581
MAR 270 193 329

APR 611 252 827

MAY 339 192 439

. JUN 745 631 842
JUL 742 700 781

AUG 904 816 981

SEP 721 345 952

oCT 562 221 764

NOV 288 184 367

DEC 559 221 762

Figure 21-1
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ERROR STATISTICS
Phoenix, AZ (INW RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXTIMUM
MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL 149.34 584.05 ~-1643.0 7075.0
CLIMATOLOGY 14.54 587.20 -1344.5 7117.9
STANDARD ATMOSPHERE -727.58 650.76 -1959.2 6088.2

Figure 21-4




TRIEXPONENTIAL MODEL ERRORS
Phoenix, A2 {INW RAOB Datz)
Range=175 NM Angle=0 DEG

cumulative cCumulative

ERROR Frequency Percent Frequency Percent
~1500 2 0.0 2 0.0
~1000 15 0.2 17 0.2
-500 680 9.2 697 9.4
0 4800 64.9 5497 74.3
500 1405 19.0 6302 93.3
1000 329 4.4 7231 97.7
1500 77 1.0 7308 98.8
2000 34 0.5 7342 99.2
2500 10 0.1 7352 99.4
3000 8 0.1 7360 99.5
3500 2 0.0 7362 99.5
4000 2 0.0 7364 99.5
4500 4 0.1 7368 99.6
5000 2 0.0 7370 99.6
5500 3 0.0 7373 99.6
6000 3 0.0 7376 99.7
6500 13 0.2 7389 99.9
7000 11 0.1 7400 100.0

CLIMATOLOGY ERRORS

cumulative cCumulative

ERROR Frequency Percent Frequency Percent
~1500 2 0.0 2 0.0
~1000 74 1.0 76 1.0
-500 1454 19.6 1530 20.7
0 4761 64.3 6291 85.0
500 799 10.8 7090 95.8
1000 168 2.3 7258 98.1
1500 60 0.8 7318 98.9
2000 23 0.3 7341 99.2
2500 9 0.1 7350 99.3
3000 9 0.1 7359 99.4
3500 2 0.0 7361 99.5
4000 4 0.1 7365 99.5
4500 1 0.0 7366 99.5
5000 3 0.0 7369 93.6
5500 3 0.0 7372 99.56
6000 5 0.1 7377 99.7
6500 14 0.2 7391 99.9
7000 9 0.1 7400 100.0

Figure 21-5
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‘ TRIEXPONENTIAL MODEL ERRCRS BY MONTH
PERCENT PREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN | FEB |MAR | aPR |may jous jour jauG [3ER joct | o {DEC | Total
________ S S U G G S PN
d -1500 | ©0.00 | o©0.00 | ©0.00| ©0.17} o0.00|] ©0.00| o.00} c.00| o0.26 | o0.00| 0.00]} 0.00]!
........ bommmmm b e b mcmm v dmmm e em b mm e e cmm b o m o me oo oo m b e e i 2 e e d m o mm e e m e m b o e mm &
-1000 0.00 | 0.00| o0.16 | o0.00 | o0.32| 0.6} o0.65| 1.00] ©¢.16| o0.00| 0.00]| o0.00 ]
________ S e Tk UGSy U S gy A Y
- -500 | 1.72 | 1.9} 3.21| 3.20] 4.91) 6.56 | 22.75 | 31.82 | 22.80 | 7.70 | 1.38 | z.19!
-------- B S T Uiy <oV W U SP v U
o| 62.66 | 70.14 | 76.24 | 73.23 | 72.78 | 65.08 | 53.19 | 46.13 ! 5570 | s9.5u | 6s.92 | 64.16 |
-------- B b B A I e e e e Gt e et R 3
s00 | 29.69 | 22.01 | 16.05 | 16.50 | 17.25 | 20.49 | 14.83 | 11.11 | 13.19 ¢ 16.35 | 23.19 | 26.29 |
-------- R i R R A e e R N ettt B Rl I ]
1000 | 4.38 | s.12| 3.37 | 4.71| 3.64) 4.59| 426} 4.88| s.05]| 3.95| 3.38{ 6.10!
________ O U U P USSP SN
1500 | 1.09§ ©0.3a| o0.80| o0.84 | 0.32] 1.97}{ 1.96] 2.19} 0.81 | 1.26 | o0.64 | 0.31}
———————— R Akl e Attt e Rl i A e i e R T
2000 | o©0.16 | o0.51| o0.16| o0.17| o0.47| o0.00] 1.3x| 1.18]| o0.65| 0.31| o0.48 | 0.16 |
———————— L et At kbt e ettt Attt Attt S ibahaba et R e R ittt
‘ 2500 | o©0.16 | ©0.00 | o0.00| o0.17 | o0.16{ o0.16 | 0.33] 0.17}) o0.16] o0.16 ] 0.00 | 0.i6 |
_______ S S A AU PRGN G S VU A U
3000 | ©0.00 | o0.00| o0.00] wv.17| ©0.16 ] 0.33] o0.00}| c.00}| 0.a3] c.iv} ¢.00 | G.30 |
-------- T T A T T T L Lk e e £ T e Iy Y
3500 | ©0.00 | ©0.00 | o0.00] o0.00| 0.00] o0.00] o0.00]| ©0.17} o0.08] o0.16 0.00] 0.00}
-------- L LT T T T T e Ty U T Toun
4000 | c.00} o©0.17 | o0.00| o0.17| o0.00) o0.00] o0.00| <c.00| o0.00f 000} 0.00] 0.00 ]
________ O G S U U UP U
4500 | o0.00 | 0.17| o0.00| o0.00| o0.00| ©0.00| o0.16] o0.06} 0.00| o0.16| <c.00]| 0.16 |
________ L e L S T T S T T e T L Lt Tk PSPy
5000 | o0.0c | o0.00 | ©0.00} 0.7 ] o0.00] o©0.00} o0.16] o0.00! o0.00| o0.00| o0.00] ¢.07 |
-------- S g T T S T e T T
5500 | ©0.00 | o0.00 | o0.00} o0.17| v.00]| o000} 0.00| 0.7 | o0.16| 90.00]| o0.00]| 0.00
-------- S O T e T L T e 4
- 6000 | ©0.00 | ©0.17 | o0.00 | o0.00| o©.00] ©0.00| ©0.36| ©0.00]| 0.16; 0.00] 2.:0] .20
________ b m e b e e e me o e e mam b e mmmmm e bemm e e b o mm e bm e m b o mm b b b m e ae
6500 | ©0.00 | o0.00| o0.00}! o000} o0.00| ©0.16| 0.16 | 1.00}| 0.39 ] 0c.0c| 0.00 | 33}
________ S O U U S
7000 | ¢.16 | 0.17 | o0.00| 0.3¢| 0.00) 0.49] 0.00 | 0.17 ] 0.00; 0.3t ¢.00F a.in |
v B T P s S S S R R R e e Ao
Total 64 586 62) 594 632 610 611 594 614 6156 621 639 2400

Figure 21-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MOWTH

ERROR MONTH
Col Pct |JAN |FEB |MAR | aPR [mAY | Jun jour |auG | sep |ocT |Nov joRC | Toral
-------- T e T T T e e R T T T T T S Rpy S EpRPRpp R Y
-1s00 { ©0.00 | o0.00 | o©0.00] o0.00| o0.00| o0.00| o0.16] 0.17| o0.00] o0.00] o0.00| 0.00 |
-------- S S kR L LTk TN py Py WpEpSyS Ny i Y
-1000 | ©0.00 | ©0.17] o0.00| o0.00 | o0.16 | o0.16| 3.60| 6.06 | o0.98] o0.31| o0.32 | o0.47 |
———————— g v g oy U S S e At Rttt R R R etk L Rk I Py 3
-500 | 21.72 | 25.94 | 11.88 | 10.77 | 15.98 | 14.10 | 25.37 | 25.76 | 21.82 | 23.43 | 14.81 | 24.26 |
-------- g P S S R e it et B S o
o) 66.09 | 64.16 | 75.60 | 73.06 | 69.30 | 66.56 | 52.05 | 49.83 | 57.98 | 6€2.74 | 72.79 | 61.3% |
-------- PR P USRS  ROP I (P I SIS S R ke R R el e Lt TR AP ¥
s00 | 9.53 ) 7.85 | 10.91 | 11.78 | 11.39 | 12.3% | 10.80 | 10.27 | 12.87 | .81 | 9.98 | 12.36 |
........ g S B T N T T repupuny VPRSP AU
1000 | 2.1} o.68 | 1.28 | 2.69 | 2.22| 2.79| 3.27| 3.87| 3.26 | 2.99} 1.61 | o0.47 |
........ g g S e
1500 | ©0.16 | ©0.3¢ | o0.16| o0.51 ] o0.32| 2.13| 1.80 | 1.85] 1.30| 0.63 | 0.32 ] 0.31 |
———————— B T LT S iy DEpE R S e et e et itk A e T et SR
2000 | ©0.16 | o0.17| o0.16 | o0.17| o0.47| o0.00| 1.31| o0.17| o.49 ] 0.3t | o0.16 | o0.16 |
________ g e i S S e LT S T PRI PN T e pupupy OISR ep R Y
2500 | o.00 | o0.0n; o0.c0| o0.00} o0.16} o0.16] 0.82 ] o0.17] o0.16| o0.00| o0.00]| o0.00]|
________ S e R R R Rl b T e e T Ty}
3000 | o0.00 | o0.00| o0.00]| o0.27| o0.00| o0.16| ©0.00| o0.51]| 0.33] 0.31] o0.00| 0.00|
-------- S A S e el T T e
3s0 | o0.00 | 0.17) o0.00| ©0.17| o0.00) o0.00| ©0.00| o000} ©0.00] 0.90] 0.00]| 0.00 |
........ U SR Y USSP’ PUpRINIPEYUVH \UpIpIUGEPIEPESIY UG gy Iy PP S eSS D S
4000 | ©0.00 | o.00| o0.00| o0.00| o0.00] o0.16) 0.16 | 0.00{ o©0.00] 0.16 | ©0.00 ) 0.16 |
________ s O OSSO
4500 | ©0.00 | o0.00 | 0.00| o©0.00| o0.00| o0.00) 0.16]| o0.00| o0.00} o0.00} 0.00] 0.00|
-------- S S S S i . Tk e e e R e L 4
s000 | ©.00 | o0.17 | o0.00| ©0.17| o0.00]| o.00| o0.00]| o0.00] o0.16| o0.00| o0.00]} o0.00 |
-------- S Y g S Y U S el B R e Rt T S P N 3
5500 | 0.00 | o0.00 | ©0.00]| 0.7 ] ©0.00| o0.00| ©0.16] 0.17} o0.00] o0.00! o0.00| o0.00|
-------- SO g S i et R e e
6000 | ©0.00 | ©0.00{ o©0.00| o0.00| o0.00| o0.16| o©0.00| o0.67 | o0.00]| 0.9 | o0.00]| 0.00
-------- [ PSSO | OSSP | SR SR PR R PP B R R B i AR 4
6500 | ©0.16 | 0.17 ) o0.00| o0.3¢| o.00| o0.00| o0.16} o©0.00| o0.65| 0.31| o0.00]| o0.47 ]
-------- g S Uy Y P YUY RIS PRETSIRE SR e R L L L L L Lk S T T RN (PR
7000 | ©0.00 | 0.17 | o0.00| o0.00| o0.00| o0.66| o0.16 | o0.51 | o0.00]| o0.00| 0.00] 0.00{
-------- e e B S R R it e et IO U P}
Total 640 586 623 594 632 610 611 594 614 616 621 €39 1400

Figure 21-8
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RMS ERRORS (meters) FOR
Richmond, FL (PBI RAOB Data)
Range=175 NM Angle=0 DFG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
1391 1379 1384

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1438 1079 171
FEB 1589 1473 1698
MAR 1355 955 1659
APR 1464 1103 1745
MAY 1406 1392 1421
JUN 1442 1445 1438
JUL 1486 1552 1419
AUG 1375 1452 1295
SEP 1262 1326 1195
OCT 1297 1414 1171
NoOV 1378 1444 131¢
DEC 1192 1020 1343

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1444 1071 1736
FEB 1681 1561 1794
MAR 1373 1022 1650
APR 1497 1131 1784
MAY 1476 1510 1442
JUN 1423 1449 1397
JUL 1530 1632 1425
AUG 1245 1370 1110
SEP 1110 1215 995
oCcT 1222 1379 1045
NOV 1342 1421 1258
DEC 1150 989 1292

Figure 22-1
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ERROR STATISTICS
Richmond, FL (PBI RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL ~229.91 1371.60 -2920.0 6449.4
CLIMATOLOGY 309.79 1343.82 -3731.6 6338.7
STANDARD ATMOSPHERE 310.92 1348.31 -3735.9 5970.7

Figure 22-4




TRIEXPONENTIAL MODEL ERRORS
Richmond, FL (PBI RAOB Data)
Range=175 NM  Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 3 0.0 3 0.0
-2500 3 0.0 6 0.1
-2000 75 1.0 81 1.1
-1500 726 9.4 807 10.5
-1000 1965 25,6 2772 36.0
-500 2286 29.7 5058 65.8
0 1341 17.4 6399 83.2
500 545 7.1 6944 90.3
1000 241 3.1 7185 93.4
1500 90 1.2 7275 94.6
2000 42 0.5 7317 95.1
2500 25 0.3 7342 95.5
3000 22 0.3 7364 95.8
3500 14 0.2 7378 95.9
4000 11 0.1 7389 96.1
4500 9 0.1 7398 96.2
5000 116 1.5 7514 97.7
5500 83 1.1 7597 98.8
6000 78 1.0 7675 99.8
6500 15 0.2 7690 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Fregquency Percent
-3500 2 0.0 2 0.0
-3000 4 0.1 6 0.1
-2500 3 0.0 9 0.1
-2000 7 0.1 16 0.2
-1500 61 0.8 77 1.0
-1000 472 6.1 549 7.1
-500 1885 24.5 2434 31.7
0 2548 33.1 4982 64.8
500 1420 18.5 6402 83.3
1000 549 7.1 6951 90.4
1500 233 3.0 7184 93.4
2000 96 1.2 7280 94.7
2500 42 0.5 7322 95.2
3000 16 0.2 7338 95.4
3500 26 0.3 7364 95.8
4000 13 0.2 73177 95.9
4500 8 0.1 7385 96.0
5000 11 0.1 7396 96.2
5500 44 0.6 7440 96 .7
6000 217 2.8 7657 99.6
6500 33 0.4 7690 100.0

Figure 22-5
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TRIEXPONFENTIAL MODFI ERROR: BY MONTH
PERCENT FRFPQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN JFEB | MAR I APR Ay | Jun faur fann |sep jocT | Nov O3y |
e e S bmeeeees oo oo e R P e S
-10c0 | 0.0 ] olen wmo b oeae | 000 ] 000 ] 0.0 | neo | oae | 0.0n | 00in o
_________ b e b b meeeihee i v el L v
-2s0c | a0 ) e [ oo | o n00 | 0,00 | 000 | o.vi | 00 | oLwe | 0.1 | gunn ) S
e e e e e N M e e b e e e e el .

Po00 | vaae f o eam | uan | 0016 | 0.45 | 0.7 | RN [P R I TR IS 2 O S ;
e e b N A b b e b o e e e e .
-1%00 | 2.9 | 164 | 1.9 | 2.64 | 4.20 ) 1433 ) 1672 | 25019 | 1987 | 2.2y | kU1R D 4

________ N e e MMM aiwe o el el e
S1e00 | tnaee | a0 | teews Lol |o2e.02 | 32,92 | 29005 | 3203 0 w64 | wal2s D2t e r o0
________ G P
2500 | 3319 | w0 | 34.66 | 3401 | 30,63 | 24.81 | 22.70 § 20.66 | 74.69 | .37 | 3r.Aar a0 s
________ O P S S
o) 28.07 | 2000 2761 ] 22,67 | 22.82 ) 10.63 ) 11.20 | 9.3% | Ay 12.84 | 16.48 i 27.5°
________ g S
soc | rrow | w91 | 782 ) 963 ) 7.81 ] s.86 ) 6.90 | 2.87 | 1.3y ss0f  e.r0, A4
_________ N
teon [ 4.y | ser ey | a6 | 1.9 [ v.24 | 206 | 136 | v i 2029 ) rar D 3.
e b Vo R, Vemcmeee PO fomee e [ e Ve eeen o e
1500 ] 1.6y} o091 | 1.69 | 1.86] 1.05) 1.08 | 1.38m| o0.45 | 0.16 | 0.61 | 1.9 ,; 1.4 !
________ DO S S S R U U U
2000 o0.98 ] 0.5 | o0.46 | 1.09} 1.08| o0.62| o.m | o030 ]| o.62) on0as | o032, o.f
b P SRS S SN P el Ve
250 | eae | e.ss | oais ) oor 0090 | 0.3t ] 0.ak } 015 | 0.1e 0 031 | 0.4aR Lo
______ 0 O g S SR
3000 | 0.00 | om | 0.5 | o0.47 ] 0.4 ] 0.62 | o092 | o045 | 000 ] 0.86 | .00 | .00
e v ' e e b eiaes Vommmann o ¢ e b b f b .
is00 | o.one ] ten ) om0 | 0016 ] 0018 ) 0.1 | o0.46 | 0.00 | c.eo !l na1s | 00| Yoo
________ U N
4000 | 0.3y | o000 | o000} o0.00] o0.00) 0.33 ] wo.6r| onas | 0.6 ]| 000 | 0.6 ]| no
e e U S Ve b s .
4500 | o000 f o000 | o015 o0.16 | 0,18 | 0.3t ] o.t5] o0.30| w0616 o000 | 0.0° ] 0o
R, e e b eba—eeoas Voemomen Vommmman R, [ A, e N -
se00 | oon | owss | oot | o0ve | 2,70 | 308 | acte | 2,41 | rss | dlor | aa2r b man
,,,,,,, . . U U N . O T
sso0 | owr boaA2 0 aea | o207 | vsol 092 | o000 | oas | oaa7 i tes L i) 069
_____ Ve o . N PN e e e b e s
oo f vore b v27 | 199 202 | o0.48 ) o000 | o.ou | 000 | oo looas b 60 "1
e e emeeaes e PO e b P e
6560 F 1kt n xR aen | 000 | 0,00 ] 6.00 f  0.00 | 000 | 009 | do b e
S N e e s bbb e v .. .
Total nia 500 652 644 666 649 652 661 644 654 611 no

Figure 22-7




ERRCR

col Por [oaN

4 LN

AO0D

£500

MONTH

CLIMATOLOGY ERRORS BY MONTH

TABLE OF ERROR BY MONTH

PERCENT FREQUENCY

|FEB {MAR | APR | MAY | Jun Joun | AuG |sep jocr [N I DEX !
S PGP .
t o0 | o0o00| o0.00f o0.16| 0.00] ©0.00} o0.00| o0.00} 0.00]| o©0.00] o.i6 ] 0.00

b e b e bomommee Gmmeemm bommman e P ommam e P NS e s ‘

| o0 | ow00| o0.31| o000} o000] 0.00] 0.00] o0.00| o0.16}| o015 500 | 006
L T T 1 o O S - -
| om0 ] o118 o000 o0.00] o000| o000} o0.15| o0.00{ o000 oc.00| 2.5 a0
e bt et R bommmmmne P N mmemeen e s e e
| oo | oo00| o000 o0.31)] o0.30f o0.15| o0.15| o0.00| 0.00} 0.00 | 2.16 | C.C0 |
.- . bommamen ecmeen . cebommacmen bommeeeem R e R v e e .
{ 6 o000 o092} o002 o0.60| 2.77| 25| o0.90| o0.3t! 246! a3 0.5
v bommee R, R toommen PP, Voo Vemmeemn e e e e
{ owre ] 164 ) 690 559 | s.a6 | 1156 ] 9.20 | 10.11 ] g0} s.28 1 s.02 3.73
. B P VPRI S e e e R e R .
b oraors ) 18ii8 ) 31,90 | 28.11 ] 28.23 | 26.50 | 20.71 | 24.59 | 21.27 | 29.66 | 2%5.99 | 13.08 |
Fomme e P m Yo m e brmmmmnmm [ Y bmmrsmmmn e e Prmmmmmme bommmm e e mem e Vom e man bmm e 4
| 453 | 35.64 | 32.82 | 31.99 ] 29.58 | 27.27 | 27.76 | 29.11 | 38.35 | 331.33 | 25.a2 | 41 8& |
(SRR b meas P Vommmmemn bommman —tmmmmmea ommmaee bommommae . P PR e ‘
[ 2430 ] 23.82 | 13.04 | 16.46 | 18.02 | 14.48 | 16.% | 18.25 | 20.96 | 18.04 | 37.i2 | z21.78
S S g g . S o g g U - B
| ] e8| 4s91] s90| 661 | 7.40] 820 8.75] 7.4 657 f s o
b ooemomne R, PR, PR cebocmnemne PO Vocmmmmen bommemeee .o o e
| 293 327} 291 | 3.26] 1.00] 2.47| 837 | 2.87| 3.42] 291 .1 e
O S SR SO SR Up ORI PP A
| 14| o091 ] 13a| 140 1.20) 1,23 245 1.06) 1.24) o061 ] .3y o.8a
. e b e R e bommmmmen boemmman Vemmeeen bemmmmen o mmmm b e b e e e 8
! 633} o091{ o46] o078)] 1.08) o0.62) o0.46] ©0.735| o0.62 | c.c0} g2 -
U, e R bommemaan PSR e tmmcm—a bommmeann bommmeaee bommmmen R b e ..
. .| ©.36] o0.00)] 031 o0.60| 0.15] o0.1%) o0.30] o0.00] 0% | .2 G

b . bmmmmmeen b SO P S
i ol 018 o0.15 | o0.16 ] 0.0} o.46 | 3.07 ] 0.30] o0.16 | 0.76 | o0 ooy
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RMS ERRORS (m- ars) FOR
Nashwauk, MN (INL RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STARDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

928 916 1018

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 261 158 333
FEB 196 125 246
MAR 266 173 333
APR 721 243 992
MAY 1143 805 1401
JUN 1352 535 1833
JUL 1536 1047 1904
AVUG 1452 837 1873
SEP 984 295 1360
OoCT 759 230 1048
NOV 657 174 913
DEC 256 161 325

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 248 l68 307
FEB 199 141 243
MAR 253 146 326
APR 713 215 987
MAY 1171 871 1408
JUN 1302 580 1745
JUL 1540 1192 1824
AUG 1402 905 1762
SEP 962 355 1312
ocT 759 263 1040
NOV 654 1%0 906
DEC 257 178 317

Figure 23-1




530 0=e1Buy NN SLE=0B8uny

o . , o . . ®
—r 138, o-ow ORLY ALS oo 4410 1IG0R K v [LIRE] ..1~
HiINOR
B3 L) ADB 130 433 Sov ne nor AYR ¥4y m 134 Ny ?
s L L ' 3 4 1 It 1 i L 1

N
- X |
= o~ |
- W |
m g =) |
.“ ,. g w
N N =
" . =
: : =
. N ll\_-
e . ................. P N L 0oez

0052
I

|

000t

{0100 BOVYY INI) NN “INDMYUBDYN
SYOUY3 LHOIAH SHY AMHLINOW




¢ ADH 130 [T sav me nar ivm "y WYN 814
! )

030 0=eibuy mwN CLI =0BuDy
(o100 BOVH 1) NN “inoaumoy

dNOH AB SAOAI LHOIIH SWY ATHLNOW

* ' ‘ v

7oo-_

aact

- 0002

. ﬁ. b0s?

- koooc

IS¥IJIN) Y0¥ AT SNE

Figure 23-3




ERROR STATISTICS

Nashwauk, MN (INL RAOB Data)
Range=175 NM Angle=( DEG
STANDARD MINIMUM
MODEL MEAN DEVIATION VALUE
TRIEXPONENTIAL 132.09 918.32 -1873.8
CLIMATOLOGY 149.65 903.74 ~1868.1
STANDARD ATMOSPHERE -269.21 982.01 ~2409.8

Figure 23-4

MAXIMUM
VALUE

6649.4
6855.0
6114.2




TRIEXPONENTIAL MODEL ERRORS
Nashwauk, MN (INL RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
~2000 1 - 0.0 1 0.0
-1500 S 0.1 6 0.1
-10°¢C 60 0.8 66 0.8
-500 1352 17.3 1418 18.1
0 4977 63.5 6395 81.6

500 927 11.8 7322 93.4
1000 204 2.6 7526 96.0
1500 94 1.2 7620 97.2
2000 21 0.3 7641 97.5
2500 24 0.3 7665 97.8
3000 14 0.2 7679 98.0
3500 10 0.1 7689 98.1
4000 4 0.1 7693 98.2
4500 3 0.0 7696 98.2
5000 9 0.1 7705 98.3
5500 13 0.2 7718 98.5
6000 62 0.8 7780 99.3
6500 56 0.7 7836 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency ©Percent Frequency Percent
-2000 2 0.0 2 0.0
-1500 9 0.1 11 0.1
~1000 100 1.3 111 1.4
-500 1122 14.3 1233 15.7
0 5039 64.3 6272 80.0
500 1055 13.5 7327 93.5
1000 219 2.8 7546 96.3
1500 72 0.9 7618 97.2
2000 29 0.4 7647 97.6
2500 22 0.3 7669 97.9
3000 12 0.2 7681 98.0
3500 7 0.1 7688 98.1
4000 6 0.1 7694 98.2
4500 4 0.1 7698 98.2
5000 4 0.1 7702 98.3
5500 24 0.3 7726 98.6
6000 64 0.8 7790 99.4
6500 43 0.5 7833 100.0
7000 3 0.0 7836 100.0

Figure 23-5
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‘ TRIEXPOMENTIAL MODEL ERRORS BY MONTH

PERCENT FREQUENCY
TABLE OF ERROR BY MONTH

ERROR MONTH!

Col Pct |JAN jFEB |MAR | APR |MAY |Jun |JuL |aug |sep |ocT | wov |pEC | Total
________ e T L apeupuupuup vy Uy oy U A UG o g Y
v -2000 | o0.00 | ©0.00{ o0.00| o0.00]|] o0.00| o0.00] ©0.00] o0.15| ©0.00]| 0.00| 0.00| 0.00 |
-------- D e A B e et R e e B et i e e e e 3
-1s00 | o0.c0 | o0.00 | o0.00| o0.00]| o0.30)] o0.16} o0.15] o0.15]| ©0.00]| o0.00| 0.00| 0.00 |
........ S e S L T e Sy P T e KT T P Ry U SpESIPRPEPRY S 3
- -1000 | o0.00| o0.00| o090 | ©0.31 | 1.04| 206]| 2.86| 2.00| o0.94| o0.00] o0.00| 0.00 |
........ S U G S Ay SN GRSty SR
-s00 | 0.90 | 2.60 | 8.21 | 21.52 | 29.29 | 236.0) | 36.99 | 32.51 | 22.99 | 12.%2 | 2.92 | o0.90 |
-------- o S S L e L Lk T Toyuuy WO SUpU RS J S
o 75.75 | 85.69 | 79.85 | 64.09 | 51.04 | 36.03 | 34.29 | 37.46 | 55.12 | 4.96 | 84.95 | 82.456 |
........ L g S G S L SRy S SR U U
500 | 21.5¢ | 11.22 ) 10.30 | 9.44 | e.88 ] 13.02 | 10.23{ 11.76 | 12.44 | 8.94 | 8.91 | 1%5.29 |
-------- L L T S L L T L R R R el i L R N R e e T 4
1000 | 1.36 | ©0.49 | 1.49 | 2.01 ] 3.40| 4.92| 391 | s.42] 4.25] 1.49] 1.69] 0.9 |
-------- S T i T T e I T LT S 1
1500 | 0.30 | o0.00 | o0.00 | 1.08 ) 2.07 ] 2.54] 361} 2.32{ 1.26| o0.60] 0.31 ]| 0.30 |
b b el S0 S SRR U
‘ 2000 f ©0.15 ) o0.00) o0.00) ©.15) o0.30 ) o0.63 ) o0.45]) 1.39) o0.16 | o0.00} o0.00]| 0.C |}
-------- B e S S e b R e e e e T L
2500 | o0.00 | o0.00)] o©0.00 ] ©.31| o.89| o0.1t6] 1.05| o©0.77| o0.47 ] o0.15] o0.15}{ o0.0C |
-------- D e R R L .l £ R TR P etaddbiala e LR R R P LT D R R R TR e i B LR it 2
jo000 | o0.00 | ©0.00] o0.15] o©.00| o0.1%5| o©0.00| o0.45| o0.62 | 0.31] o0.15| o0.15 | 0.15 |
-------- T S S T e T L T R 1
3%00 | o0.00 | o0.00| o0.00| o0.15} o0.30] o0.32] 0.30] o0.46] o0.00] o0.00}! ©0.00| .90 |
........ g O U ERp Sty SR SRR S
4000 | o0.00 | o0.00 | o0.00 | o0.00] o0.00| o©0.16] o0.15]| o0.15| o0.00| o0.00| 0.15]| ©0.00 |
________ S U U U L PRI SO U SRR
4500 { ©0.00 | o0.00| o0.00| o0.00| o0.15} o0.16 | o0.15] 0.00]| o0.00]| o0.00{| 0.00 | 0.0 !
........ P S U S U U Uy U SU R St
s000 | o0.00 | ©0.00 | o0.00| o6.00{ o0.15} 0.00)] o0.45] o0.62 | 0.16] o0.00| o0.00| o0.00]
________ P PRy SR SO S S
- $s00 | o0.00 | o0.00| o0.00| ©0.15| o0.00| o0.00| 0.75] 6.77] o0.16] 0.15]| 9.0n 0.00 |
-------- g S S S LT LT e S L A IR )
6000 | o0.00 ] oc¢.00| o.00{ o0.00| o0.4¢ | 1.43] y91 | 2.94| 0.79| o0.00] 000 ©.uC |
-------- S S e S e e I R R R i 1
6500 | o0.00 | oc.0n| wo0.00} 0.77 ] 1.92 ] 2.38| 0.30| o0.46} wu.5t ! 04} 0.77]| o0.00
Y . bmmm e b mm— Ymmm e e e Vo mme - brrcrcmm— [ bmemmnn Pomammmam $rmmm - [y bmmm e e mm o [, Iy
Total 664 615 670 646 676 630 66% 646 633 671 651 667 7815

Figure 23-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB {MAR |apR |MAY Jun [yur jAva |seP jocT | wov | pBC | Tota:
........ L U SO RN IOPU U
-2000 | o©.00 | o.00| o0.00| o0.00| o0.00f o0as]| o0.15) o.00} o0.09} 0.00] o0.00] 0.00 |
........ g M U S SN SUUP
-1s00 | o0.00 | o©0.00| o0.00| o0.00| 0.30| o0.48 | 0v.15| 0.46 ] o0.00| o0.00| o0.00] G.00 |
........ g U U S U S SO RPOU PO EPOLUPUt
-1000 | o0.00 | o©c.a6 ] 0.15] 0.15| 1.04| 3.7} 376 | 4.64 | 2.36| 0.00| 0.00| o0.00]
........ S U U P S S
-500 |  4.22 | 3.41 | 6.57 | 14.09 | 13.76 | 27.30 | 26.32 ) 31.89 | 28.66 | 9.09 | 5.22 | 2.2% |
........ O
0| 77.86 | 85.04 | 82.39 | 72.45 | S7.84¢ | 41.11 ] 39.70 | 34.98 | 46.30 | 70.79 | 81.72 | 80.66 |
________ S S U VPSP G
s00 | 16.11 | 10.89 | 9.55 | 8.67 | 15.68 | 16.51 | 13.68 | 14.09 | 14.02 | 16.39 ) 9.98 | 15.74 |
........ S S S R SRS
1000 | 1.66 | 0.49 | 1.19] 2.48 | 4.73 | 4.76 | 4.81 | 4.80 ) 4.72 | 1.64 | 1.5 ] o0.75 |
........ g R
1500 [ 0.15 | o0.00 | o©0.00 | o0.62 | 2.22| 1.11| 301 | 1.70 | o0.94 | o0.45] 0.31] 0.45
________ T g g G S O S SO U
2000 ©0.00 ] o0.00| o0.00f o0.31 ] 9.74 ) 9.79] t.es] o0.77) o047 o0.15| o0.15| o0.00 |
........ g P
2500 [ o0.00 | o0.00| o0.00 | o6.a%5]| o0.a8] o0as] o./5| 1.55| 0.3t | o0.15]| o0.0¢c ]| o©.1%5; ‘
........ S Y
3000 | o0.00| o000 o0.15| o0.00| o0.44| ©0.16 ] ©0.60] o0.00] o0.16| o0.15| 0.15| o0.00 |
________ g g S S U U U SON
3s60 | ©¢.00| o000 eoe0o| o0.as]| o0.30] o0.16)] o0.15] 6.3t | o000] o0.00| o©0.00} o0.03 ]
________ L
4000 | o0.00 | o0.00] ©0.00] ©0.00] 0.30| o0.16 | 0.30] o0.00} 0.00| 0.00] 0.15] 0.00 |
________ U G U R PPN
4500 | o0.00 | o0.00 | o0.00| o0.00] o0.00] o0.16 ] o0.15} o0.as5| o0.16| o0.00 | o0.00] 0.00}]
__________ G U U U PRI
so00 | ©0.00 | o0.00| o©0.00| o©0.00} o0.15] o0.00| o0.00| o0.46| ©0.00{ o0.00] o0.00]| 0.00 |
________ S U SR P SN
5500 | 0.00 | o0.00 | o0.00] o0.00} ©0.00] o0.16]| o0.45) 2.79] o0.16] 0.15] 0.00{ 02.00 |
........ L 0 G
6000 | o0.00 | o0.00| o0.00{ ©0.15] ©0.00| 3.49| 376} o0.77] 1.73| o0.00| o0.0¢ ] o0.¢0 |
________ P P Py SO U U S SNt
6500 | o0.00 | o0.00fj o0.00]| o0.77} v92]| o0.16| 1.20| o0.62| o0.00] 1.06| o0.77 ]| o0.00 |
________ U S SO U GNP U
700 | oc.00 | o.00 | o0.00{ o0.00} o0.44| o0.00| o0.00| o0.00| 0.00{ ©0.00f o0.00{ o0.00]
________ O P S PPN
T™otal 664 61% 670 646 676 630 66% 646 63% 671 651 657 in6

Figure 23-8
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RMS ERRORS (meters) FOR
Lakeside, MT (GTF RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

206 2356 596

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 177 182 171
FEB 150 143 156
MAR 152 153 152
APR 298 131 401
MAY 160 159 161
JUN 187 196 179
JUL 206 184 226
AUG 339 415 241
SEP 232 165 286
OoCT 156 160 152
NOV 155 153 157
DEC 146 157 134

RMS HEIGHT ERRORS FROM CLIMTOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 173 178 167
FEB 150 150 151
MAR 166 173 158
APR 5740 8101 416
MAY 208 213 202
JUN 234 253 212
JUL 5692 8070 264
AUG 376 454 276
SEP 276 233 314
ocT 184 190 178
NoV 164 173 154
DEC 158 179 136

Figure 24-1
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Lakeside, MT

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS

STANDARD

MEAN DEVIATION
37.74 202.63
~643.60 2266.65
-548.32 233.51

Figure 24-4

(GTF RAOB Data)
Range=175 NM Angle=0 DEG

MINIMUM
VALUE

-1259.1
-8491.9
-1330.9

MAXIMUM
VALUE

6837.6
7031.0
6393.7




TRIEXPONENTIAL MODEL ERRORS
Lakeside, MT (GTF RAOB Data)
Range=175 NM Angle=0 DEG

cumulative Cumulative

ERROR Frequency Percent Fregquency Percent
-1500 1 0.0 1 0.0
-1000 3 0.0 4 0.1
=500 233 3.0 237 3.1
0 6904 90.1 7141 93.2

500 486 6.3 7627 99.5
1000 31 0.4 7658 99.9
1500 3 0.0 7661 99.9
2500 1 0.0 7662 100.0
3000 1 0.0 7663 100.0
7000 2 0.0 7665 100.0

CLIMATOLOGY ERRORS

cumulative Cumulative

ERF UR Frequency Percent Frequency Percent
-8500 114 1.5 114 1.5
-8000 490 6.4 604 7.%
-7500 39 0.5 543 8.4
~7000 2 0.0 645 8.4
-1000 1 0.0 646 8.4
-500 310 4.0 956 12.5
0 5934 77.4 6890 89.9
500 726 9.5 7616 99.4
1000 39 0.5 7655 99.9
1500 6 0.1 7661 99.9
2500 1 0.0 7662 100.0
3000 1 0.0 7663 100.0
7000 2 0.0 7665 100.0

Figure 24-5
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TRIBXPONENTIAL MODRL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FED |MAR |arn |may |aum |ouL |ave |sxp jocT |wov |orC | Total
———————— D b R S bt Attt b R L S PP P L L Bl L P R PR L L e Ll R L il L L L D ek At b et o B e e
-1500 | 0.00 | o0.00 | o0.00| ©0.00| o000} o0.16| ©0.00| 0.00| o0.00| o0.00| o0.00]| 0.00]
-------- S e T T e P —— - D et et S LT P TV
-1000 { o0.00 | 0.00| o0.00| o0.00| o0.00| o0.16} 0.13| o0.15]| o0.00| o0.00| o0.00]| 0.00 |
-------- L et e E e P e e S L P P e L L Sl L LR L e D adtad b Ll bt et e e A el £ el LR LD Ll
-500 | o0.61 ] ©0.33| o0.63]| 1.10] 3.38| s.20| 9.17| 8.27| 4.60| 1.67| o0.95| o0.16 |
———————— D b L R Y et e T L L Y PP LI LD L L E L B Dl btk Zobbe bttt l e e il D et Rt L
0] 91.09 | 92.49 | 92.55 | 94.99 | 89.94 | 07.52 | 03.33 | 84.53 | 87.96 | 91.19 | 92.74 | 92.90 |
-------- f ek T R it 4 L L et Dt et Attt Sttt itttk 4
so0 | 7.37 ] 6.84| 6.66| 3.60| 6.40| 6.40| 6.86 | 6.13| 6.34| 6.84 | 5.84| 6.78 |
-------- S e D e e e R e R e et 4
1000 | 0.77 | ©0.33| o.16| o0.16| o0.30] o0.48| o0.46 | 0.46 | 0.79| 0.30| o0.47 | o0.16 |
-------- e Tt L P e e B e e e A Ll D et e S LD LD g D DL b 4
1500 | 0.15 | o0.00| o0.00} o0.00] oc.00f o0.00| o000| 0.31| o0.00| o0.00]| o0.00]| o0.00 ]|
-------- L R T R e b itttk At DL D DR LU DL LD PR e bl AL LDt bl Sl et Lt D tald 4
2500 | o0.00 | o0.00| o0.00] o©.00| o0.00] o0.00]| o.00| o0.00]| o0.16| 0.00]| o0.00| o0.00]
........ L L L At L L L DL St + ——— 4= + L e el S el L L L b Lt g
3000 | ©0.00 | o©0.00| o0.00| o0.00{ o0.00| o0.00]| o0.00] o0.00]| o0.16| o0.00} o.00{ o0.00]| ‘
-------- D et et L PR T Y P A PP P T St L L Ll e b b el e R e R A et mtatelk 4
7000 [ o0.00) o0.00] o0.00| o0.16] o0.00| o0.00| o0.00] 0.135] o0.00| o.00| o0.00| o0.00]|
-------- Y SR YU L + + B T T e T e e Y
Total 651 599 631 639 656 625 654 653 631 658 634 634 7665

Figure 24-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

col Pct |JAN |rEB |MAR | APR | maY | qun [Ju |aue |sep |ocT | wov |oEC | Total
-------- B Dl el DTt et D D e D L R e e e TR r Puompapu I 3
-8s00 | o©0.00 | o0.00 | o0.00| 7.36| o0.00| o0.00| 1024 o0.00| o0.00| o0.00| 0.00] o0.00 ]|
-------- D T B ek Rt T I G i Lk T T pEpEp JENRIORIU SN P YUY YL G Y
-8000 | o©0.00 | o0.00§ o0.00]| 41.16 | o000} o0.00| 34.71| o0.00} o0.00| o©0.00]| o0.00]| o0.00 ]|
-------- R e s T T ah anda bt D L e Sttt Stk T A N
-7500 | 0.00 | 0.00| o0.00| 1.56| 0.00| 0.00| 4.43| o.00| o0.00]| o0.00{ o0.00]) .00 |
-------- B it T R T Tt D e o A YPSUeg g g Qi By U Uy ¥
-7000 | 0.00 | 0.00 | o0.00} o0.00| 0.00| o0.00| 0.31| o0.00] o0.00f] o0.00| 0.00]| o0.00]
-------- R el Sl e R et Ll 2 -+ -4 Ll B e el et e e R ettt 4
-1000 | o0.15 | o.00| o0.00| o0.00] o0.00| o0.00| o0.00| o.00[ o0.00]| o0.00] o0.00}{ 0.00]|
-------- D Tk T D e e T e e iy e i
~-s00 | 3.53 | o0.67 | 1.58| 0.9¢| 3.6 7.04] 5.20| 11.18| .91 | 6.23| 1.89] 1.26 |
-------- L e A Ll e Tl R kbl b B L D L B e ittt At ettt Sttt d
0] 90.32 | 92.15| 90.49 | 46.01 | 77.13 | 78.%6 | 37.00 | 72.89 | 78.29 | 65.11 | 92.43 | 90.54 |
........ L R L T LT Tt e R e e T L LT TS RPESRY JININYSPIEySY YESSUPIPEYPRPRY PUSSFEPRSECUpE |y Uy SISy S
500 | s.22] 6.84a| 7.61| 2.82 | 18.90 | 12.96 | 7.19 | 14.55 | 15.53 | 8.36 | 5.36 | 8.04 |
-------- L R ek EE LT PR e A S L D R ek dad S e R e T T e kL 4
oo | o.61| 0.33| 0.32| o0.00| o0.30 | 1.26{ o0.76| 0.77] o0.95) o0.30{ o0.32] o0.16 |
-------- e T T e LT TL THCHCUREVERERY PIIVEPEEPEPIpIY YHOUYUEPHPEPEPEY PUSPHP SO SUSIOUPEPIY SIS
1500 | o©0.15 | o0.00} o0.00| o0.00| o0.00| ©0.16 | o0.15| o0.46| o0.00 | o0.00| o0.00}| ©0.00]
-------- R R e B e L Ll e bl Lt Ll e e Ll S R P P el S e e R Pl D e B L LR R e e
2500 | o0.00 | o0.00| o0.00| o0.00| o0.00] o0.00) o6.00| o0.00| o0.16] o0.00{ o0.00]| o0.00 |
-------- L e Bl b il DL L R bl DLt Ll e At R Rt e et e At T b ]
3000 | o0.00} o©0.00| o0.00| o0.00| o0.00| o0.00| o0.00] 0.00| o0.16 | o0.00| 0.00| 0.00 |

-------- L LT e S e Lk L L T T R RS PO S Sy TP PR T T uuuppRymy iy Wy Sup -

7000 [ 0.00 | 0.00 | o0.00| o0.16 | o0.00| o0.00| o0.00| o0.15] o0.00| o.00{ 0.00]| 0.00]}
-------- R e e T e e e Dt b L D ittt TR R e

Total 651 599 631 639 656 625 654 653 631 658 634 634 7665

Figure 24-8
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RMS ERRORS (meters) FOR
Mt Kaala, HI (LIH RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1418 1231 1617

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1842 1801 1882
FEB 1611 1512 1705
MAR 1618 1384 1822
APR 909 928 891
MAY 1042 1096 984
JUN 1353 1376 1330
JUL 1216 1095 1325
AUG 1539 1330 1726
SEP 1265 1011 1476
ocT 1333 1424 1237
NV 1531 1574 1487
DEC 1498 1379 1611

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 1583 1537 1627
FEB 1452 1370 1530
MAR 1412 1206 1591
APR 741 774 706
MAY 872 959 774
JUN 1174 1224 1123
JUL 1025 914 1125
AUG 1351 1157 1523
SEP 1145 934 1322
OoCT 1163 1259 1060
NoV 1310 1349 1271
DEC 1288 1151 1413

Figure 25-1
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ERROR STATISTICS

Mt Kaala, HI (LIH RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD
MODEL MEAN DEVIATION
TRIEXPONENTIAL 747.50 1205.29
CLIMATOLOGY 305.46 1192.38
STANDARD ATMOSPHERE 1087.80 1196.33

Figure 254

MINIMUM
VALUE

~-2572.3
-2958.3
-2173.9

MAXIMUM
VALUE

6779.2
6166.2
7032.9




TRIEXPONENTIAL MODEL ERRORS
Mt Kaala, HI (LIH RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency ©Percent  Fregquency Percent
-2500 1 0.0 1 0.0
-2000 2 0.0 3 0.0
-1500 8 0.1 11 0.1
-1000 49 0.6 60 0.8
-500 303 3.8 363 4.6
0 1863 23.6 2226 28.2

500 3284 41.7 5510 69.9
1000 1392 17.7 6902 87.6
1500 412 5.2 7314 92.8
2000 142 1.8 7456 94.6
2500 68 0.9 7524 95.5
3000 32 0.4 7556 95.9
3500 15 0.2 7571 96.1
4000 10 0.1 7581 96.2
4500 9 0.1 7590 96.3
5000 8 0.1 7598 96.4
5500 14 0.2 7612 96.6
6000 176 2.2 7788 98.8
6500 92 1.2 7880 100.0
7000 1 0.0 7881 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-300¢C 1 0.0 1 0.0
-2500 1 0.0 2 0.0
-2000 7 0.1 9 0.1
-1500 49 0.6 58 0.7
-1000 239 3.0 297 3.8
-500 1534 19.5 1831 23.2
0 3336 42.3 5167 65.6
500 1665 21.1 6832 86.7
1000 472 6.0 7304 92.7
1500 154 2.0 7458 94.6
2000 65 0.8 7523 95.5
2500 32 0.4 7555 95.9
3000 15 0.2 7570 96.1
3500 12 0.2 7582 96.2
4000 9 0.1 7551 96.3
4500 7 0.1 7598 96.4
5000 12 0.2 7610 96.6
5500 192 2.4 7802 99.0
6000 79 1.0 7881 100.0

Figure 25-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ZRROR BY MONTH

{MAY {aun jouL | nue
- —— P —— - Pomm e o m——————
| o0.00] o0.00] o0.00{ o.00
e et ST DT R dataded o m— -
| o0.00| o0.00| o0.00| o0.00
P —— o me———— R il oo -
| o©0.00] o0.00| o0.00| o0.15
tmrrmr———- P ———— Prmm b
| o.74 | o0.as| o0.135| 0.75
b bevmm ALY b vmn
] 3.27| 2.4 ] 3.72| 3.59
b mm——— fommmm——— fomm e P
| 21.88 | 21.35 | 22.47 | 21.23
R b —— - L boommrm——
| 47.32 ] 47.16 | 44.98 | 41.26
Pmmr e ——— drmmm e m- Pmmm = b ——
| 16.22 | 19.35 | 19.64 | 20.63
LRl P towmmwn—— drmmcem—- tomm e
| s.e5| 399 | 372} 4.9
L Pommmm——— brmmmmme Pommm————
| 2.23] o0.92| 1.49] 1.20
4+ -4 —— —drmrrmn -
| o.89] 0.77] o.60]| 0.5
LT bom o ——— tro e ——— bmmmm -
| o030} o0.as{ o0.15| 0.3
b - P m———— P 4 rmmmm
| o000} o0.00| o0.45]| o.60
e mwe——- Prmmmm— - LR Y Rt AL Rl
| o00{ o0.00| o0.15| o0.00
b= Pomo e - bomm P -
| o.15] o0.00] o0.00] 0.15
bomrm = bormm b ime - L hahadd
| o0.00] o0.15]| o0.00]| 0.15
e - P ———— L L
| ©.00] o0.46 | o0.45 | 0.48
b mm - L L e T L bomrs -
| 134 246 2,08 ] 3.44
o= FE LTt LY e mnm—— Prmw e ——
| o.00| o.61] o0.00]| 0.7%
bowmmm bomm————— L R ket
| o0.00] o0.00[ o.00| o0.00
LR towor - L Pomrmm e
672 651 672 669

Figure 25-7
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CLIMATOLOGY BRRORS BY MONTH
PERCENT PREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB [MAR |aPR |Max {oun [our [aua |s&p joct |mov |oEC | Tota:
-------- L b Al L el S it bt bl it A AR L DR B L El e et T R L R A R L et e d

-3000 | ©0.00| o0.00} o0.00| o0.00]| o0.00] o0.00| o0.00| o0.00] o0.00| o0.15]| o0.00]| o0.00 |
-------- Lt Dbl Rl it AL bR bbbl et e e Dl Lt e el R bbbl Sl it et L R e R b D g
-2500 | ©.00 | o0.00} o0.00| o.00| o0.00] 0.00| o0.00| o0.00| o0.00| o0.00| o0.00]| o0.15|
-------- D e T e et T PP DT TR 20 NUPUUGUGS U 3R sy Uiy S (oS iy S g Sy Qi Sy
-2000 | o0.30 | o0.16) o0.15| o0.00]| o0.00| o0.00| o0.00| o0.00| 0.31 | o0.15| o0.00]| 0.00 |
———————— R el e S R T e b L L R et Attt Attt Attt e et T 3
-1500 | o.60 | o0.49 ) 0.75| o0.31| o0.45] o0.15| o0.15| 1.20]| o0.92| o0.74| o0.47 | 1.20|
-------- Tk T R T el LT PR R0 WY NP AP g S sy g gy QS
-1000 | 4.38 | 4.10| 3.46| 1.09f 1.79 | 1.84 ] 3.13| 2.24| 2.76 | 3.41] 4.50| 3.75 |
-------- R e e R D e e R T L St L R il Attt ettt 4
-500 | 27.04 | 21.31 | 23.76 | 13.69 | 16.22 | 15.82 | 21.28 | 15.99 | 13.80 | 15.88 | 20.84 | 20.12 |
-------- R et A bl el B e D et D ek B L e e it A R ek et T L P
0| 36.86 | 39.02 | 42.26 | 53.03 | 46.13 | 44.70 | 45.39 | 42.90 | 43.87 | 40.95 | 33.49 | 39.19 |
-------- R e R T e D bl o D R e R il Aalatatataee e R L e T 4
500 | 14.05 | 19.18 | 15.34 | 23.17 | 23.51 | 26.42 | 20.24 | 24.36 | 24.08 | 25.37 | 16.28 | 21.32 |
-------- S T Fpueuiy iy Sy Ry P Sy P Sy iy iy SR s uvyayup DUy g VU’ QU QU S L S Y
1000 { 6.19]| 6.39| 5.11) 4.98| 6.40| 5.22| .76 | 5.38] 7.98| 6.53] .22 «.80 |
...... L L T T Tk T T Tk L T T TRYRpRpUUPY PRSIV SIS DS IR PR S Yy — )

‘1soo| 1.1 | 1.97] 1.80| 1.56| 2.38| 1.38| 1.06| 1.79| 1.8 | 1.93 | 2.48 | 3.45 |

........ L S it Attt Attt ettt St Al el e At ettt Sttt 4

2000 | o0.91| o.82| 1.5 | o0.47| 1.34]| 0.77| o0.60| o0.45| o0.62 | 1.19 | o0.16| 1.05 ]
........ B L T T R T e Lk D e T L TPy YRSy S S
2500 | ©0.45 | o0.66 | o0.30| 0.47| o0.30] o0.00}| o0.30| o0.00| o0.92]| o0.30 ] 0.78] o0.45 ]
-------- S T T L T TIC Dy U i pan | Sy g iy Ty T Ty
3000 | ©0.15| o0.66 ] o0.00| o0.16] o0.00] o0.00| o0.45| 0.75]| o0.00]| o0.00]| o0.00]| o0.15 |
-------- S T T Ty g L L.l e T {E iy VRPN GUEpEY DEPHOUSOIIS ROy YHPNII S OEPINY FEPEPE R PIPIPEpRPPIY TP
3s00 | o0.15) o0.26 | o0.45| o0.26] o0.00] o0.00]| o0.18| o0.00] o0.00| o0.30] o0.16 | 0.30 ]
-------- R e B R ettt A g B R e e e R e Rttt e it
4000 | 0.45| o0.00| o0.00f( o0.16 | 0.13} o0.00| o0.00| o0.15} o0.00| o0.00}| o0.33} 0.5}
-------- [ PRIy P U P PP R TR SRR T R QU UL (Y YU Ry SIS U S S
4500 | 0.15 | o0.33| o0.15| o0.00] o0.00| 0.15| o0.00] o0.00| 0.00| o6.00| o0.16| o0.15]
-------- [ YUY U Py S QIS WU R RS Y S T Y YR Y R PR DI RY Y ——— 3
so00 | o0.00}] o0.00| o0.15| o0.00] o0.00| 0.15| o©.15| o0.30| 0.00| ©0.30] o0.47| o0.30}
-------- R e e b Tl e Tl B ettt Attt bt bbbttt Rt R R R et T 4
5500 | 6.04 | o0.82 | 3.46 | o0.00] o0.60 | 2.00 | 2.38] 3.74| 1.8¢] 2.23 | 3.57| 2.40 |
-------- A T S T T T T yNONpIypRy SUPPRpESSIY SUEIPFPSPRPUGIY Py UOUpUYSIY PRIy I 4
6000 | ©0.45 | 3.93| 1.35| o0.78| o0.74| 1.38| o0.00| o0.75| 1.07 | o0.59| o0.16| 1.05 |
-------- S T T e T LT T T e LT LR [ ruppprygny Y R U TPy S Y T T gy §
Total 662 610 665 643 672 651 672 669 652 674 645 666 7861

Figure 25-8
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RMS ERRORS (meters) FOR
Sonora ,TX (DRT RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR

TRIEXPONENTIAL CLIMATOLOGY

915 952

RMS NEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL

BY MONTH AND HOUR

MONTH ALL 002
JAN 1197 1096
FEB 809 578
MAR 943 695
APR 1057 494
MAY 1185 590
JUN 628 383
JUL 726 445
AUG 509 471
SEP 576 440
oCT 714 521
Nov 1097 699
DEC 1151 951

RMS HEIGHT ERRORS FROM CLIMATOLOGY

BY MONTH AND HOUR

MONTH ALL 002
JAN 1241 1168
FEB 871 676
MAR 1055 843
APR 1102 595
MAY 1192 714
JUN 638 402
JUL 709 383
AUG 454 324
SEP 613 415
ocT 776 580
NOV 1138 793
DEC 1210 1031

Figure 26-1

STANDARD
ATMOSPHERE

12z

1290
984
1138
1401
1567
801
926
545
685
863
1389
1319

122

1310
1026
1230
1431
1526
806
927
554
760
929
1404
1364

1011
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MODEL

S

TRIEXPONENTIAL
CLIMATOLOGY

STANDARD

ATMOSPHERE

ERROR STATISTICS

onora ,TX

(DRT RAOB Data)

Range=175 NM Angle=0 DEG

MEAN

92.26
97.45
-65.33

STANDARD
DEVIATION

910.17

947.52
1009.17

Figure 26-4

MINIMUM
VA™. ..

~1933.4
-2474.0
-2415.4

MAYIMU
VALUE

6976.2
6717.2
6316.8




TRIEXPONENTIAL MODEL ERRORS
sonora ,TX (DRT RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative
Frequency Percent Frequency

Cumulative
Percent

- - T T T - W G S T - - . " -

4 0.1 4
5 0.1 9
70 0.9 79
2252 28.8 2331
3845 49.2 6176
998 12.8 7174
313 4.0 7487
99 1.3 7586
51 0.7 7637
32 0.4 7669
10 0.1 7679
12 0.2 7691
3 0.0 7694
4 0.1 7698
3 0.0 7701
32 0.4 7733
57 0.7 7790
30 0.4 7820
2 0.0 7822
CLIMATOLOGY ERRORS
cumulative

Frequency Percent Frequency

Cumulative
Percent

- T —— = T T - " - o - i — o T > " - o —

2 0.0 2

3 0.0 5

34 0.4 39
320 4.1 359
2311 29.5 2670
3135 40.1 5805
1224 15.6 7029
421 5.4 7450
123 1.6 7573
63 0.8 7636
33 0.4 7669
10 0.1 7679
12 0.2 7691

4 0.1 7695

3 0.0 7698

8 0.1 7706

30 0.4 7736
40 0.5 7776
46 0.6 7822

Figure 26-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH

PBRCENT

FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR |aPR |mMaY |oun jou
-------- L e e e L L S P Lt S e R L LT L LT T Rttt Lt l
-2000 | o0.00{ o0.0]| o0.15{ o0.00| 0.0} o0.00}| 0.3
-------- L e AL L e LR L P L Pl e e L e b DL TR 2L DL DL 2
-1500 | o0.00 | ©.17| o0.00| o0.16| o0.15| o0.16| 0.00
———————— L bt £ L R B R e D et Artatatabdatad S L L LD L
-1000 | o0.46 | o0.17| o0.45]| o0.78| o0.75| 1.25| o0.89
———————— LR e L e Ll e e R e D & D ek bt Lot b R Bl bt
-500 | 13.34 | 13.31 | 18.77 | 22.50 | 30.62 | 33.354 | 47.10
———————— LA e T S L TRy L e bt £ g + -
0| 63.65 | 64.39 | 58.41 | 52.50 | 43.29 | 42.12 | 36.40
-------- Yo - + ——t - + + +
s00 | 12.42 | 13.81 | 11.71 ] 13.44 | 124.18 | 15.76 | 10.85
-------- L e S L L L e Ll PR EE T S Ll B it A L L L LD DY B el
1000 | 3.83 | 4.33| Ss.11 ] 4.38| 437 | 488 | 2.38
-------- T T B e e Lt e e et St tatataled
1500 | 1.38 | 1.00) 1.65] 1.88| 2.11 ] 109} 0.30
-------- PR L A e e S P e e S L DL Ll St s et 2 St L LD L DL Lt
2000 | 1.07 | 1.00f o0.90| 0.63] 0.15| o0.47 ] 0.59 |
------ L et e L LR L L T e ek £ 2 Ll Y ettt L DL LDl Dt
2500 | o.46| 0.17| o0.45| 1.25] o0.00| o0.31] o0.15
-------- L S e P PR L e LR bl & ket 4 - bmm———nwn—
3000 | o0.15 | o0.17 | o0.15| o0.31 | o0.45] o0.00 | 0.00
-------- e R Y et L L L D LR R D L et LTl bl DLl Lobt
3500 | o0.15 | 0.33| o0.45| o0.00| o0.30| o0.00| 0.00
- ——— b brmmmn———- trremm—a- toommmmae bormcncne
4000 | o0.00] o0.00] ©0.15] o0.00| o0.00} o0.00| 0.00
-—— + e —————— bommemm— - o me——— R L it Powmnw -
4500 | o0.00| o0.00] o0.00| o0.00| o0.30| o0.00]| 0.15
———————— L e L L DR PP R e e L e T P PP P E L S e D LR L b
5000 | o0.00| o0.00| o0.00] o0.00] 0.15] o0.00{ 0.00
-------- L et L e L L PR PP P P P S et LD DL L L el L
sso0 | 0.15 | o0.17 | o0.60 | 0.31 ] 2.11| 0.16 | 0.45
-------- L P A L P L e P R L L ket EL PR LR P bl B UL LD LDl bl bt
6000 | 1.07| o0.67] 0.90| 1.41] 0.90] 0.31| 0.45
-------- e L T T T L T L L T e R e ettt
ss00 | 1.69 ] ©0.33 | o0.15| o0.31| o0.15]| o0.00] 0.00
-------- L et A e A L L LS P B e e R L L Rl L Rt
7000 | ©0.15 | o0.00} o©.00 ) o©0.16 | ©0.00 | 0.00} 0.00
-------- L ettt tah ittt Dttt AL TP P LR PR L E LY S S Lt PR el e g
Total 652 601 666 640 663 641 673

AUG |sep joct jnov
———————— L et DT L i d
owo0o} o0.00| o0.15} 0.00
-------- L A S L L Ll R etk
0.15 ] o0.00| o0.00| o0.00
-------- o rmm vt s s e ———
0.74 | 2.16 | 1.49 | o0.80
-------- L E LR Ll B Y aatatah £ L L
50.89 | 49.00 | 36.12 | 15.31
-------- L et S LT Bl O b
34.08 | 35.39 | 44.78 | 54.86
-------- + + +
10.57 | 9.74 | 10.30 | 15.79
- L -——— trmm -
2.83] 216 23.13 ] 1.5
-------- L e L LS L DL P e
0.30 ) o0.62] 1.94| 1.59
-------- temmmcvrmtrmmcnm e b e~
0.15| 0.3 | o.60| 0.96 |
-------- L e At L L 4
0.00 | 0.15] o0.45| o0.64
-------- + + + -
0.15 } o0.00 | o0.00| o.00
-------- L Attt DTl S
c.00| o0.15]| o0.30} o.00
-------- Pomvmmmr e trrrmrr e e —-—
0.00 | o0.00 | o0.15 ] o0.00
-------- Ll L atal
0.00] o0.00| o0.00]| o0.00
-------- AR R E L et S e
0.00 | o0.00] o0.00| o0.16
-------- Ll S D e hatated
0.00 ) 0.31 ]| o0.30] o0.32
-------- e R e EE LT LT L
0.as | o.00 | o0.as| 1.28
-------- L L e LY L et St L Lt
0.00 | o0.c0| 0.15]| o0.80
-------- L et L T LR LY L ]
0.00 | o0.00| o0.00| 0.00
-------- L R L R P T Rt
672 647 670 627

Figure 26-7
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CLIMATOLOGY ERRORS BY MOWTH
PERCENT FREQUENCY

TABLB OF ERROR BY MONTH

ERROR MONTH

Col Pct |IAN |FEB {MAR {aeR | may | oum jous {aus |sEP ocT {mov {peC ] Total
-------- bl Attt P e e e el e R L L LD Rt R et TR e it bttt R R S et
-2500 | ©0.00 | o0.00] o0.15]| o0.0]| o0.00| o0.00| o0.00| o0.00) o©.00] o0.15| o0.00]| o.00]|
-------- R el B P e L Dl ol e e e D D e i et L E L L LR & ek e S e T e a4
-2000 | o©0.00 | o0.00| o0.00| o0.16] o0.30] o0.00] o0.00| o0.00} o0.00} o0.00| o0.00| 0.00]|
-------- L e e e el e ettt At D R L e et L e et e P L R L Lt e e R L L e TR e B PR )
-1500 | o©6.00 | o0.00|] 0.30| o0.78 | 1.81] o0.31| o0.30| o0.00] o0.93] o0.30| o0.48 ] o0.00 |
-------- L et Bt e et et e Rt e s b Sl e D e e L e e et L L e s e e
-1000 | o©0.92 | 1.00) 2.25| 8.28| 11.31} 2.50| o0.89 ] 1.19| 6.96| 7.61| 4.94| 1.19 |
-------- R e Ll e et L g - R L S A L E T S e e
-500 | 27.76 | 34.78 | 32.88 | 37.19 | 33.03 [ 28.08 | 20.51 | 20.24 | 21.64 | 20.15 | 38.44 | 41.04 |
-------- R e D il 4 + -4 L R D ettt CEETE PR RE SRR P e e E et 4
o} 48.01 | 39.43 ) 36.19 | 25.78 | 30.77 | 40.41 | s2.15 | s57.89 | 47.91 | 42.39 | 26.32 | 32.39 |
-------- L it L L S T e e T L L L ettt LR L L R R P R e R et Tl Bt e ekt 4
500 | 11.96 | 14.98 | 12.76 | 15.63 | 11.92 | 20.44 | 19.32 | 14.73 | 16.38 | 20.45 | 15.79 | 13.43 |
———————— R i bR B L R P Lt e e L e PR Sl e bl DL L il L e E L B LR S D e el it LD P TR
1000 | 4.90 | s.49| 8.56 ] 6.25| 4.37| e6.08| 4.00| 4.76 | 4.33| 48| 7.18 | 4.63 |
-------- F S S L T it T S it et Tt T T e T ey 3
1500 | 1,53} 1.66) 2.55} 1.41| 1.51| 1.09] o0.89| o0.89] 0.93| 2.24| 2.55] 1.64|
-------- L et ittt Attt Aataidahee el B L ELE L LA DL P L P LR P e L el e e e el e el Sl e e el S e e et Rt L Lt 4
2000 | o0.92| o0.83} 1.35| 1.09| o.60] 0.31| o0.74| o0.00} o0.00| o0.90| 1.4¢| 1.49]
-------- L i et R P S P L PR TR Ll e DL L LR S DLy S e LS Bl et D R e el L L L LR e L P S L L
2500 | o0.61 ] o0.17] o0.60| o0.94| o0.48| 0.31| o0.18| o0.00; o0.46| 0.60 | o0.16| o0.60 |
-------- L e ittt Atttk Atabalababe e R LR Y R D e R e o e e T il DDt bl St Sttt 4
3000 | o0.15] 0.7 | o0.00] 0.31| o0.30] o0.00] o0.00| o0.00] 2.00] o0.00] 0.16] 0.45 |
———————— D e bt R R e A L e R e Ty S etk SEL B g R e Tl R et Bl B L g
3sco | o0.15} o0.33] o0.60] o0.00| o0.15| o0.00] o0.00] o0.15]| o0.15| 0.15} 0.00] o0.15 |
-------- D it et e e e LR A et e e L R R e L LR £ e A et ]
4000 | o0.00| o0.00] o000} o0.00{ o0.15| o0.00| o0.00| o0.00| o0.00} ©0.30 ] o0.00]| o0.15]|
-------- L e Attt e el L A R et e e e e R et ]
4500 | o0.00 | o0.00 | o0.00| o0.00| o0.t5] 0.00| o0.15| o0.00} o6.00| o0.00] o0.00| o0.15]
-------- L T T T e T e e e e T T R i bl Lt e N g
sooo | o0.00} o0.00] o0.15] o0.00| o.60| ©0.00| o0.00| o0.00| o0.00{ 0.15] o0.16 | o0.15|
-------- L it At Attt btttk Aatedeiiatatabak e bttt B R R R e e e L 4
5500 | ©0.15 | 0.7 ] o.5| o0.31} 2.26| o0.47| o0.59] o.00| o0.33) o0.00] o0.16} 0.00]
-------- S S T T S N T T L
6000 | 0.15) o0.00) 1.05]| 1.72] o0.15] o6.00} o0.30| o0.5] o0.00| o0.30] 2.07| o0.30]
........ S G U O o SIS SRRSOy SRy USRSy SRR
6500 | 2.76 | 1.00 ] o0.45 | o0.16 | ©0.15] ©0.00| o0.00 | o0.00{ o0.00 | o©0.15] o0.16 | 2.24 |
-------- S T L LT T L bk L T e i d

Total 652 601 666 640 663 641 673 672 647 670 627 670 7822

Figure 26-8
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RMS ERRORS (meters) FOR
whitehouse, FL (AYS RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
2074 2145 2091

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 2070 2301 1810
FEB 2175 2143 2208
MAR 2285 2013 2534
APR 2343 1980 2651
MAY 2097 1985 2205
JUN 1893 1912 1873
JUL 1766 1971 1532
AUG 1728 1939 1491
SEP 1831 1951 1705
ocT 2012 2222 17717
NOV 2213 2283 2140
DEC 2349 2467 2225

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 2038 2300 1737
FEB 2100 2042 2158
MAR 2315 2032 2572
APR 2338 2117 2535
MAY 2246 2171 2318
JUN 2032 2080 1983
JUL 1950 2244 1599
AUG 1823 212 1461
SEP 2067 2276 1838
ocT 2085 2283 1889
Nov 2309 2282 2335
DEC 2358 2440 2272

Figure 27-1
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wWhitehouse, FL
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS

MEAN

332.18
707.17
544.40

STANDARD
DEVIATION

2047.22

2025.35
2018.83

Figure 27-4

(AYS RAOB Data)
Angle=0 DEG

MINIMUM
VALUE

-3298.1
-4187.0
-3971.4

MAXIMUM
VALUE

6632.0
6598.8
5962.1




TRIEXPONENTIAL MODEL ERRORS
whitehouse, FL (AYS RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
-3500 1 0.0 1 0.0
-3000 18 0.2 19 0.2
-2500 62 0.8 81 1.0
-2000 189 2.4 270 3.5
~-1500 520 6.7 790 10.1
-1000 1298 16.6 2088 26.7
-500 1920 24.6 4008 51.3
0 1527 19.5 5535 70.8
500 732 9.4 6267 80.2
1000 342 4.4 6609 84.5
1500 170 2.2 6779 86.7
2000 97 1.2 6876 88.0
2500 50 0.6 6926 88.6
3000 36 0.5 6962 89.1
3500 35 0.4 6997 89.5
4000 20 0.3 7017 89.8
4500 30 0.4 7047 90.1
5000 144 1.8 7191 92.0
5500 153 2.0 7344 93.9
6000 312 4.0 7656 97.9
6500 161 2.1 7817 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
~-4000 3 0.0 3 0.0
-3500 6 0.1 9 0.1
-3000 10 0.1 19 0.2
~2500 16 0.2 35 0.4
-2000 47 0.6 82 1.0
-1500 195 2.5 277 3.5
-1000 712 9.1 989 12.7
-500 1647 21.1 2636 33.7
0 1822 23.3 4458 57.0
500 1250 16.0 5708 73.0
1000 614 7.9 6322 80.9
1500 310 4.0 6632 84.8
2000 155 2.0 6787 86.8
2500 96 1.2 6883 88.1
3000 56 0.7 6939 898.8
3500 35 0.4 6974 89,2
4000 32 0.4 7006 89.6
4500 14 0.2 7020 89.8
5000 14 0.2 7034 90.0
5500 111 1.4 7145 91.4
6000 496 6.3 7641 97.7
6500 176 2.3 7817 100.0

Figure 27-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUERCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN {FEB |maR |apr [MaY {aun jau, |ave |see jocr |Nov |pEC | Tota
-------- R e R e At B e R e ik it it Al Sttt et Attt L TR 3
-3s00 | o0.00 | o0.00| o0.00| 0.15] o0.00| o0.00{ o0.00|] o0.00| o0.00| ©0.00| o0.00]| o0.00]}
-------- R e L R T Attt R R Ak T R el R ik ot R R 4
-3000 | o0.00 ] o0.16 | o0.00|] o0.00]| o0.15]| o0.16] o0.61| o0.76 | o0.79| o0.15} o0.00| o0.00 |
———————— Ll e R et At R L A e Tt et Y it Attt it fa e P L EE PR S T P e Y ST TIPS 4
-2500 | o©.44 | o0.16 | o0.00| o0.00} o0.89| o0.47| 2.28 | 3.33| 1.42| o0.15] o0.00| 0.31|
-------- L it At  adatatad el e e D Lt ERL e R e T L R E e ek LT P S e e e e
-2000 | o©0.15 | o0.00| ©0.25| 0.15] 1.49] 3.46| 7.76 | 8.33| 4.56| 1.35| 1.43] o0.15 |
———————— B D bl R e e D el Sl et Ll e R e S L L L L L P e TR
-1500 | 1.48 ] o0.65} 1.95| 2.9 | 8.77 ] 1m.72 ]| 13.85 | 10.91 | 14.15] 4.96 | 4.77| 3.66 |
-------- B et R D it Attt D el B R e bl LR 4
-1000 | 7.83 | 6.86 | 10.21 | 13.14 | 19.32 | 23.28 | 22.68 | 29.70 | 22.33 | 17.29 | 14.79 | 11.60 |
........ F S S R T L Ty SEIPIPISIEPEY JEPRUSIEVEPEVIY PENNPUQUDEE SHPUPIPEPIPIPPIY DUV VY SOy ‘o ugu I S
-500 | 19.20 | 25.98 | 28.08 | 29.68 | 27.79 | 23.91 | 23.59 | 20.76 | 20.91 | 26.77 | 24.64 | 23.51 |
-------- L R et e e e L e D e A At Attt L LD L Y R e ]
0| 34.27 | 30.23} 25.38| 18.55| 16.05 | 14.84| 9.59 | 9.70| 12.74} 20.30 | 18.28 | 23.43 |
-------- R b e R e e L e At Atttk B S LR P P S T TR 4
500 | 14.33 | 14.5¢ | 11.71 | 10.97 | 5.94| 6.41| s5.94| 3.64| 7.55| 8.12| 10.65 | 12.82 |
-------- L Lt e R e Attt LR B R R Rt R et AR S L LR Y PP TSR S TR TPy )
1000 | 6.79 | 4.74| 4.50 | s5.41 | 3.71| 2.3¢] 3.35| 3.33] 2.52| 421 ] .52 s.04 |
-------- L el R L L TP e L L P e b Tl A e L L L LS e ettt A L L TR SR L L L Pl R et Lt et et b Tl LoD bl Sl teh 4
1500 | 2.36 ) 2.45| 1.80 | 1.55| 2.38| 1.8 | 1.37 | 1.21]| 2.52] 3.76 | 3.02{ 1.83 |
-------- o iy gy e T T A T
2000 | 1.33| 1.47)] 1.335| 2.01| o0.7¢] o0.78| o0.92) o0.91| 1.10) 0.75]| 1.59] 1.99 |
-------- L et e R Attt ettt it Attt e ittt Attt ittt AR T TPt el S L P T
2500 | ©0.89 ) o0.98 ] 1.05] 0.3t | o0.45] o0.31) o0.15] o.61| o0.47| 0.75] 1.27| 0.46 |
———————— L i i bt SR e bt etk L e N R e At D TR L PP P Y P e Tl 4
3000 | o0.44 | ©0.33] o0.45| o0.62| 0.89| 0.47 | o0.30] o0.15| o6.31| 0.75 | o0.32| 0.46 |
-------- R ke R e e Dl D R e A A R e ey R R L L L LTS DLt Ak It bk 4
3soo0 | o0.30| o0.16 | o0.30| 1.08| o0.15| ©0.16 ] o0.15| o0.61 | 0.47| o0.¢5] 0.95]| o0.61 |
-------- e e g S T T Ty S
4000 | o0.30| o000} o6.15| o0.00} o0.59} 0.31 ] o.15| o0.00| o0.16 | o0.45| o0.68 | o0.31 |
-------- L i At i it Sttt At karlah detaia et E R B R e A L e
4500 | ©0.30 | o0.16 ] o0.30| o0.00|] o0.00| o0.94] o0.76| o0.45| o0.63}| o0.45 | 0.32| o.M |
-------- L e R e Rt A e ek ededetat il At e R R A D R R
5000 | 0.15| o0.16 | o0.45] ©0.15] o0.89 ] 4.69 | 5.33| 4.09] 4.40]| 1.05| o0.64| o0.15|
-------- Y S P g g Y g gy S e T T Ty 3
ss00 | ©0.59 | ©0.49 | 2.25| 2.63 | 4.90| 3.13| 1.07] 1.52| 2.52| 2.26 ] 1.59| 0.46 |
-------- e g e S S LT T rvpuuy NPy Py YUy YRy S e L L T P nppy )
6000 | 3.99 | 6.21]| s5.86 | 8.35] 4.46| o0.78} o0.15| o0.00| 0.47 | 5.56] 5.72| 6.41]
-------- R R R e At R B R R R R R Al e R TR R e Ak B At L 4
6500 | 4.87 | 4.25 | 4.05| =2.32} o0.45] o0.00| o000 o©0.00| o0.00| o©0.45]| 2.86 | 5.50 |
-------- L A et At et it Attt Atttk Sl Rt ekttt ettt R TR L L L PP R P E T J

Total 677 612 666 647 673 640 657 660 616 665 629 655 7017

Figure 27-7




CLIMATOLOGY ERRORS BY MONTH

PERCENT PREQUENCY

TABLE OF ERROR BY MONTH

MONTH
| oA | FEB |MAR japR |May |oun |au |ave jsEP jocT | mov |pEC |
o ——— Pmmmnm - L b - + ——brrmcca—— bommrmo—— L [ . trrr i ——— [ P +
| oc.00| o0.16| o0.00| o0.15]| o0.00| o0.00] o0.00| 0.15| 0.00] o0.00] o0.00] 0.00]|
L e tommmm e am tmmmam e trmmm———— toenmmmana trmmm—nwa R Yosmm P m———— L L L +
| o0.5| o0.16| o0.00| o0.00| o0.30) o0.00} o0.00| o0.00[ o0.16 | o0.15] o0.00]| o0.00 |
bommnnm J brcrmmam T L L L [ - [ bommm e J SO tommm———— 3
| ©0.15| o0.00| o0.00| o0.00| o0.45| 0.31| o0.00| o0.15| o0.16} o0.00| o0.00| 0.31]
b - oo mm——— bomm - tomm e - trmmrm——- L i e - —— b —- L LR et trm e ——— L e m = +
| o0.15] o.w00| o0.15| o0.00| o0.30| 0.31] o0.76 | o0.30| o0.47| o0.00| o0.00| o0.00 |
tome e ——— tommmem - toeme e ——- L alal + ——— dremecnnm— dowmm—m——- P o ——— oo - L +
} o0.7¢| o0.6| o030 o.00| o0.59| o0.47| 1.52| 182} o0.31| o0.30] o0.32| o.61]
torm - trmmm - tomarm——— tommmmm—— = + L2 -t ———— Pmmm————— Pom - —— o mm - L 4+
} 2.3 | s5.39| o0.795] 2.63| 2.08| 4.38] 3.20| 5.61)] 1.10| 1.20] 1.11] o0.31}
P ——— bommm = Prmmmm - bmmmmmm - + + + -+ b —r——— Pommmm——— e m - R +
] 10.76} 19.44 | 7.51| w8.96} 7.88 ) 11.56 | 9.13| 7.42| 10.38 ) 5.86 | 5.56 ] 5.50 |
P ——— dmmmm - L L T L tmmmrm————- P n - Prmma—eae bmmmm—a— P ——— b [ R, +
| 30.72 | 29.25 | 25.08 | 27.05 | 18.72 | 20.94 | 15.37 | 14.09 | 14.76 | 16.09 | 16.22 | 24.58 |
Frenmm——— bommmmm L bocccaamm L Premmm——a f - b Pmmm v ——— b —m tmmmc———— bmmemcc +
| 25.85 | 17.48 | 27.03 | 22.87 | 26.15 | 22.19 | 20.55 | 26.24 | 20.75 | 26.62 | 20.67 | 24.43 |
R kel Pmmmm - P - b mmee—- torw—em—— tememcce LT L L P - LTy St trmmm - L L +
| 10.04 | 9.80 | 13.96 | 12.36 | 15.90 | 14.84 | 19.79 | 19.85 | 20.26 | 19.40 | 19.08 | 16.49 ]
tmmmmm Prommmmm—— P mmm—- R doemmacaa= Prmremm——- L o —— bomm - P ——— Prrmma———— L et +
| 443} 3.76| 6.00| 6.80] 6.84 | 7.34 ] 9.4¢ | 10.45 | 10.22 | 10.08 | 11.45 | 7.48 |
P m——— bmmw - b ——— trrem e e L ] + - + + e —————— o mm—— e mmmm - +
| 2.22| 1.47| 2.55) 2.16| 4031 3.75| 6.2} 3.33| s5.50 | s.41| 7.15] 3.5 |
Pmmm L e m————— P ———— bomrmwmnad b Pmmmm———— tommmm— b b mm e ——— e atadald +
} 1.03] o.65| 1.95| 1.2¢| 2.3} 1.72] 3.20] 2.88| 3.30] 1.35} 2.86] 1.22|
b bmmmmar——- L Prmrmm—— tomw - brmm————- dvmmmm - toamm———— trrm e ——— P mmm e tormmmm——— P m——— +
| o.44) o0.65] 1.0} o0.62 | 1.9} 1.41} 1.83] 1.52| 189} 150} 159} .07 |
b ————- P —— bommmmmn b ————— fomrmmm——- tmm v ——— dommmam— L R attld torwm—m——- b v — bmmmmmm—— L i +
| o0.59] o033 | o0.45]| 0.77| o0.59]| 031 ] o.46] o0.91 | 1.42] 1.20]| 1.11| o0.46 |
L R it P mmmm—— beam = Pomrmmmma R i bomencan~ e mm——-— b ———— bommmr = b L Pormmr +
| o0.4¢|] o000| o0.15| 0.31| o0.89| o0.00]| o0.46| o0.30 ] 0.31 ] o0.75}) 0.79] oc.92 |
tomram——— Pommmmemn bommmmme P R — bmmmcnnea b ——— tmcmna e bomrmmm—- boommmmm e [T P ep—. b - brommm e +
] o.5] o0.16| o.30| o0.62| o0.30|] o0.63| o0.46| o0.30| 0.31| 0.30] 0.95]| 0.46 |
L bmm bmmmmc e bmmmmme L L L . Vo —— dommmmem L brmm L +
| o0.30] o0.16] o0.15]| o0.00f o0.30] 0.16 ] o0.15| o0.45| 0.16| 0.15]| o0.16 | o0.00 |
domm v m v — - bmmm e D b bPoemmm———— Pmmmmm—a b mr b ——— [ bomm e P b +

| o000| o0.16] o0.15) o0.00]| o0.15| ©0.31 | o0.00| o0.15| o0.47}| o0.30] o0.16 | o0.31 ]
e m— = P bmro e = bommmm e - drrmmcm - L e bommmemm bmmmmm - o — L P = +
| ©0.15] s5.39] o0.45| 8.96| 0.15| 0.31| o0.46| o0.61 | o0.16] 0.45]| o0.16 | o0.15 |
Pmm———————— L Rt P rm b e L ] bommmnma b m = o o mm brrmm == Pommm e +
| 9.31} s5.39| 12200 o0.00]| s5.79| 9.06| 7.00| s.45| 3.30| .02} s.88] 6.56 |
Pommmmw L duiad L brmmn - Yo me = brmmm - b m= P mmm——— Pmmmmm - trrmm = L o mm - I3
| o.00| o0.00| o0.00| 4.48] 4.75] o0.00| o0.00| o0.00| 4.56] 2.86| 4.77| 5.65 |
bommmm bomm e b m—m—- L Pormm - e m——— banmmm—- - dommmcmma brmmmmme o L ] L L it +

677 612 666 647 673 640 657 660 636 665 629 655

Figure 27-8

Total

7817
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RMS ERRORS (meters) FOR
Riverhead, NY (ACY RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1543 1555 1631

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 556 513 596
FEB 700 620 774
MAR 1097 864 1285
APR 1557 1303 1781
MAY 2085 1907 2249
JUN 2084 1753 2372
JUL 1927 1646 2179
AUG 1758 1547 1946
SEP 1820 1743 1892
OCT 1694 1479 1893
Nov 1341 1271 1406
DEC 806 987 564

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 559 527 590
FEB 694 630 756
MAR 1106 882 1288
APR 1536 1312 1737
MAY 2084 1923 2234
JUN 1992 1815 2156
JUL 1913 1730 2085
AUG 1857 1698 2002
SEP 1883 1791 1969
OoCT 1742 1576 1901
NOV 1360 1304 1414
DEC 849 1048 578

Figure 28-1
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ERROR STATISTICS

Riverhead, NY (ACY RAOB Data)
Range=175 NM Angle=0 DEG

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

STANDARD MINIMUM

MEAN DEVIATION VALUE
349.55 1502.90 -3465.1
329.39 1519.75 -3571.9
308.44 1601.97 -3333.3

Figure 28-4

MAXIMUM
VALUE

6677.4
6537.1
6031.9




TRIEXPONENTIAL MODEL ERRORS
Riverhead, NY (ACY RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
~-3500 1 0.0 1 0.0
-2500 1 0.0 2 0.0
~2000 4 0.1 6 0.1
-1500 10 0.2 16 0.3
-1000 210 4.2 226 4.5
-500 1418 28.2 1644 32.7
0 2010 40.0 3654 72.7
500 629 12.5 4283 85.2
1000 225 4.5 4508 89.7
1500 104 2.1 4612 91.7
2000 55 1.1 4667 92.8
2500 30 0. 4697 93.4
3000 8 0.2 4705 93.6
3500 8 0.2 4713 93.8
4000 8 0.2 4721 93.9
4500 8 0.2 4729 94.1
5000 39 0.8 4768 94.8
5500 98 1.9 4866 96.8
6000 122 2.4 4988 99.2
6500 39 0.8 5027 100.0

CLIMATOLOGY ERRORS

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
-3500 1 0.0 1 0.0
-2500 2 0.0 3 0.1
-2000 11 0.2 14 0.3
-1500 57 1.1 71 1.4
-1000 284 5.6 355 7.1
-500 1410 28.0 1765 35.1
0 1817 36.1 3582 71.3
500 692 13.8 4274 85.0
1000 241 4.8 4515 89.8
1500 94 1.9 4609 91.7
2000 57 1.1 4666 92.8
2500 26 0.5 4692 93.3
3000 14 0.3 4706 93.6
3500 8 0.2 4714 93.8
4000 6 0.1 4720 93.9
4500 5 0.1 4725 94.0
5000 60 1.2 4785 95.2
5500 89 1.8 4874 97.0
6000 130 2.6 5004 99.5
6500 23 0.5 5027 100.0

Figure 28-5
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TRIEXPONENTIAL MODEL ERRRORS BY MONTH

‘ PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
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Figure 28-7
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RMS ERRORS (meters) FOR
Silver City, NM (TUS RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

390 403 531

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 419 483 345
FEB 334 272 387
MAR 451 218 598
APR 341 134 463
MAY 331 143 446
JUN 350 205 447
JUL 245 189 292
AUG 249 231 265
SEP 511 201 696
OCT 503 450 552
NOV 465 460 469
DEC 364 373 354

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 422 478 358
FEB 343 277 399
MAR 453 227 598
APR 348 163 466
MAY 338 143 455
JUN 346 124 469
JUL 307 257 351
AUG 292 266 315
SEP 538 286 707
OCT 517 470 561
NOV 466 451 480
DEC 372 372 371

Figure 29-1
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ERROR STATISTICS
Silver city, NM (TUS RAOB Data)
Range=175 NM  Angle=0 DEG

STANDARD MINIMUM

MODEL MEAN DEVIATION VALUE
TRIEXPONENTIAL 93.86 378.76 ~-1926.8
CLIMATOLOGY 43.20 400.99 -1406.5
STANDARD ATMOSPHERE -331.13 415.29 -1623.6

Figure 29-4

MAXIMUM
VALUE

7078.5
7099.4
6623.6




TRIEXPONENTIAL MODEL ERRORS
Silver City, NM (TUS RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
~2000 1 c.0 1 0.0
~-1500 2 0.0 3 0.0
~1000 12 0.2 15 0.2
-500 343 4.3 358 4.6
0 6158 79.1 6516 83.7
500 1105 14.2 7621 97.8
1000 108 1.4 7729 99.2
1500 32 0.4 7761 99.6
2000 7 0.1 7768 99.7
2500 2 0.0 7770 99.8
3000 3 0.0 7773 99 .8
3500 1 0.0 7774 99.8
4000 3 0.0 7777 99.8
4500 1 0.0 7778 99.9
7000 11 0.1 7789 100.0

CLIMATOLOGY ERRORS

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
~1500 1 0.0 1 0.0
~-1000 10 0.1 11 0.1
~500 891 11.4 902 11.6
0 5574 71.6 6476 83.1

500 1135 14.6 7611 97.7
1000 121 1.6 7732 99.3
1500 29 0.4 7761 99.6
2000 8 0.1 7769 99.7
2500 1 0.0 7770 39.8
3000 2 0.0 7772 99.8
3500 2 0.0 7774 99.8
4000 3 0.0 771717 99.8
4500 1 0.0 7778 99.9
7000 11 0.1 7789 100.0

Figure 29-5
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ERROR

Col Pct

MONTH

TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH
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CLIMATOLOGY ERRORS BY MONTH
PERCENT FRRQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FER |MAR | aPR |MAY {aun |ouL |ave |sEP |oecr |mov |oRe | Total
-------- D e e e R b T g ey g A g S Y S
-1500 | o©0.00 | o0.00 { o0.00| o0.00| o0.00| o0.00]| o000} o0.00| o0.16| o0.00| o.00| 0.00]|
———————— B e e e et D T R R et R R et D e labah St Lt S PR A
-w000 { ©0.30 | o0.00| o0.15]| o0.16| o0.00} o0.16} o0.00f 031} o0.00] o0.00] o0.15]| o0.30]
———————— el R i R R D et e e R e T el S LT T
-xc0 | 3000 | 491 1493 | &m1 | 2.58| 1.59} 17.15 ] 19.02 | 9.40| 13.32 | .96 | 9.68 |
———————— L it D et D P L Lt S A el EL LR TR S it L) + -t el 2t B el R T T 3
o] 57.16 | 76.43 | 73.91 ] 83.23 ) 86.52 | 086.94 | 63.43 | 62.12 | 66.14 | 63.77 | 71.10 | 69.59 |
-------- D et D it D et L R L R R D e L S et Al et 4
500 | 10.45 | "s.06 | 9.20 | 11.71 | 10.15 ] 10.51 | 17.60 | 17.48 | 20.3¢ | 19.16 | 16.07 | 17.10 |
-------- B ik b B R s ST R e ik el N L Tr T TE PRIy IR SIS 3
1000 | ©0.90} 2.62| 1.36| 0.47| o0.61| o0.48 | 1.67| o0.77| 298} z2.10] 2.63} 2.12 |
________ F e e R e e T T e R R Lt R TP P i A L T RPUp Uy DRSO YV 3
1500 { o0.90| o0.5| o0.15| o.16| o0.00| o0.16{ o0.00| ©0.31] o0.16} 1.05) o0.15]| 0.76 |
-------- R it Rt R et e e R Al Lt Tl L s D D e e DL LR LR L T D et L LR Y B S e
2000 | o0.15| o0.16 | o.00| o000} o0.00) o000} o0.00} o0.00| o0.16] o0.15] o0.46] o0.15 |

-------- L T e T T e e R T T T T Tk YHOUTE PN SN S

2500 | o©0.00 | o0.00| o6.00| o0.00} o0.00] o0.00] 0.00] o0.00| o0.00] 0.15]| o0.00{ 0.00|
—————— L e e L LS EE S bk Bl R et L LS L LB e Ly B et £ R L e e e e ek 4
3000 | o0.00] o0.00] o0.00| o0.00| o0.00| o0.00} o0.285| o0.00] o0.00| o0.00| o0.00]| 0.15 |
-------- Lt ST e i e e e LT e T T T LY Syuyupy W RO
3500 | 0.00 | o0.00| o0.00] o0.00| o0.00| o0.00[ o0.00| o0.00[ o0.16} o.w00}| o.15| o0.00 |
—_——— b R bmrmem—— brm e ———— tovmmm——— oo e L bommm e m—— Ymmmmmm—n e m—— o mrmam— *
4000 | o©0.00 [ o0.16 | o0.00| o0.00| o0.00| o0.00| o0.00] oc.00| o.16} o0.00| o0.00] 0.15 ]
........ R e B e D R R D et R R e R L e bt D R
4500 | o0.00 | o0.00 | o0.00}| o©0.00] o0.00| o0.00] 0.00| ©0.00| o0.00| o0.00} o0.15] 0.00 |
-------- it e b e A Tl S L e Al L e e L Tl bl S it LD E R ettt e S DO TP
7000 | ©.15 | o.00f o©0.30| o.16} o0.15) o0.16 ] o0.00] o.00| 0.31] o0.30]| o0.15} o0.00 |
-------- L e R R R R e LTl B R etk B R ek et Lttt 3

Total 670 611 663 632 660 628 659 652 638 668 647 661 7789

Figure 29-8
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RMS ERRORS (meters) FOR
Empire, MI {GRB RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

990 978 1057

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 446 185 606
FEB 525 166 722
MAR 469 225 625
APR 935 273 1292
MAY 1092 461 1472
JUN 1293 612 1719
JUL 1466 717 1943
AUG 1478 771 1939
SEP 1170 401 1605
ocT 992 687 1219
NOV 634 442 777
DEC 341 196 442

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 460 198 623
FEB 522 194 712
MAR 467 265 607
APR 942 305 1294
MAY 1102 510 1471
JUN 1287 633 1674
JUL 1450 783 1893
AUG 1427 836 1834
SEP 1135 490 1529
oCT 987 712 1198
NOV 649 488 775
DEC 341 203 440

Figure 30-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
Empire, MI (GRB RAOB Data)
Range=175 NM  Angle=0 DEG

STANDARD

MEAN DEVIATION
132.74 981.35
147.07 966.77
-133.68 1048.38

Figure 30-4

MINIMUM
VALUE

-1842.2
-2191.6
-1944.6

MAXIMUM
VALUE

6624.5
6621.8
6105.6




TRIEXPONENTIAL MODEL ERRORS
Empire, MI (GRB RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cumulative

ERROR Frequency Percent Frequency Percent
~-2000 1 0.0 1 0.0
-1500 8 0.1 9 0.1
-1000 98 1.3 107 1.4
~500 1590 20.7 1697 22.1
0 4494 58.4 6191 80.5
500 931 12.1 7122 92.6
1000 224 2.9 7346 95.5
1500 87 1.1 7433 96.7
2000 38 0.5 7471 97.2
2500 28 0.4 7499 97.5
3000 12 0.2 7511 97.7
3500 12 0.2 7523 97.8
4000 2 0.0 7525 97.9
4500 3 0.0 7528 97.9
5000 7 0.1 7535 98.0
5500 31 0.4 7566 98.4
6000 81 1.1 7647 99.4
6500 43 0.6 7690 100.0
CLIMATOLOGY ERRORS
Cumulative cCumulative
ERROR Frequency Percent Frequency Percent
-2000 3 0.0 3 0.0
-1500 14 0.2 17 0.2
-1000 103 1.3 120 1.6
~500 1483 19.3 1603 20.8
0 4426 57.6 6029 78.4
500 1088 14.1 7117 92.5
1000 245 3.2 7362 95.7
1500 71 0.9 7433 96.7
2000 47 0.6 7480 97.3
2500 23 0.3 7503 97.6
3000 15 0.2 7518 97.8
3500 5 0.1 7523 97.8
4000 2 0.0 1525 97.9
4500 4 0.1 7529 97.9
5000 2 0.0 7531 97.9
5500 64 0.8 7595 98.8
6000 65 0.8 7660 99.6
6500 30 0.4 7690 100.0

Figure 30-5
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TRIEXPONENTIAL MODEL ERRORS BY MORTH
PERCENT FPREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB fMAR | AR | May |oun jour |ava |sxp jocr |wov | oBC | Total
-------- L it ittt Skttt L L DL L LT S P LA LR P P e Tl S R et SR P TR S R T L S e R TS TS P Y PP LTS 2T 4
-2000 | 0.00| o0.00} o0.00| o0.00| o0.00] o0.00| o0.00| o0.00| o0.16| o0.00| o0.00| 0.00 |
———————— L b it e L LR P L DL L L DL Pty L L L L T Rl et + b L e e St L L D 2 4
-1500 | ©0.00 | o0.00} o0.00| o0.00| ©0.15| o0.31| o0.45| 0.15| o0.00] o0.15| o0.00]| o0.00 |
-------- L i R e DL DD L RSP L L LS 4= 4+ b 4+ + + +
-1000 | ©.00 | o.00} o.15} o0.66 | 1.22| 3.77| 4.97| 3.16]| o0.79| o0.00| o0.31] 0.00 |
-------- e e e L L Lt P $oo - L L e AL LR LS TS b + +
-500 | o0.64 | z.01 | 7.80] 20.98 | 30.80 | 39.56 | 44.43 | 39.85 | 32.5¢ | 15.45 | .00 | 3.29 |
........ L T T T T e L e T -
0| 84.46 | 81.44 | 76.16 | 61.31 | 47.65 | 35.16 | 25.90 | 30.53 | 41.59 | 63.33 ] 74.25 | 83.26 |
________ T T T e T T Ty %
s00 | 12.66 { 14.55 | 12.74 | 11.15 | 9.71 | 10.52 | 10.5¢ | 10.98 | 12.86 | 14.09 | 13.97 | 11.74 |
———————— R e R R g L L el LEL LI L S I L AL L e Y P e e L L e St DL LT LR + +
1000 1.44] o0.84| 1.80| 3.28| 4.6 3.30| 4.82| 4.06]| 4.76 | 2.58] 1.73| 1.25 |
-------- T Tt T e L L T Ty S Y T epp——" 3
1500 | o0.16 | o0.50| o0.60 | o.16| 1.82| 2.20] 1.%1] =2.26| =238} o0.76 | o0.78| o0.31 |
........ S S Y T TSR S T SRR JSpuy R S B + + -+ +
2000 | o0.16 | o0.00] o0.45]| o000} o0.30] o0.47| o090} 1.65| o0.98| o0.76 | o0.16 | o0.00 |
-------- L e e L P LT T e CE DL E e s L e L DL L Ly 2 + + +
2500 | 0.00| o©0.17| o0.00} o0.16 | o0.61] o0.63] o0.75| 1.20} o0.32| o0.45] o0.00| 0.00 |
-------- L e S D DX R et DL LD LT ] b LT A b L L Lt Py + 4+ +
3000 | o0.00| o0.00| o0.00| o0.49| o0.15| o0.31}] o0.00| o0.45} o0.32] oe.15| o0.00] o6.00|
-------- D bt R e D T il T T R e ek S T g R e Dl S LT Tt P et T ]
3500 | o0.i16 | o0.00 | o0.00| ©0.00| o0.00| o0.00] o0.45| o0.60| o0.48] o0.15]| o0.00 ] 0.00|
-------- R e T e B L L L L el DL L L e R e e L P LR Pt L L Ly S et P L LT Y 2
4000 | o0.00 | o0.00 | ©0.00| o0.00| 0.15| o0.00| o0.00| o0.00] o0.00| o0.25] o0.00] 0.00]
-------- L il i ittt LR B P L PR PR T PR P e e R L P L P P TR e L ey e e e L ettt S LT 3
4500 | o0.00| o0.00} o0.00| o6.00| o0.15] o0.00| o0.00| o0.15] o0.26 | o0.00] o0.00| o0.00 |
———————— D ik dataeiet e S e e B R e el et e e e R L LT ]
soo0 | o0.00 | o0.00 | o0.00| o0.00| ©0.15| o0.31| o0.15] o0.45| o0.00| o0.00] o0.00] o0.00|
........ f PR SN GNP PGPSV PUPIPIEPEPIREY TSIy YR SIIPINREPRPIINY TR I EPI Ry PINHPEPSSI IRy PEPIPEGPEPEPRY JEEETOHEp 3
ssoc |} o0.00| o0.00| o0.00| o0.00| o000]| 0.31| 2.56| 1.20]| o0.63| o0.00] o0.00]| o0.00|
-------- L R R e L Ll S it S LR E R L e L e e ek AL L L e L LR Ll e DL LD bl D et 2
6000 | ©0.16 | o0.00| o0.00| o0.49| 1.32]| 2.20]| 2.56| 23.01] 1.43| o0.91| o0.16| 0.00 |
-------- L e L T L e A R L PR P Ly L e e Pt P e e X L e R e L L L et L RS P P L L L s d
6500 | ©0.16 | o0.50| ©0.30| 1.31| o0.76 | o0.94| o0.00| o0.30| o0.63| 1.06} o0.63| o0.16 |
-------- R et e L T el Ralal D et Dl L] 4+ —— R R SR L L L P L e A L DL LD D Dt itk ]
Total 624 598 667 610 659 637 664 665 6130 660 637 619 7690

Figure 30-7




¢ o b e e p e e o e 4 e e e o mmm e o b = e e b —— o = 4 m— o —

CLIMATOLOGY BRRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

MAR | APR | Ay Joun |ouL |ave |see jocr fmov |orC |
-------- Pomm - + -+ L b L L il A atd Lol b bl t el Bl L e Tt ]
0.00| o0.00| o0.15] o0.6| o0.15| o0.00} o0.00| o0.00| o0.00] o0.00 ]|
-------- P —— + -t + - + + L Lt d
0.00| o0.00|] o0.00] o0.47| 1.20} o.30| o0.16| o0.00| o0.00]| o0.00]
-------- L et d DL St + + + + -4 +
0.00 | o0.82| 1.21| 3.61| 4.67| 2.56| 2.38| o0.30| o0.31 | o0.00]
-------- Lt A L L PR LT Pl et L i et A A et 4
13.94 | 11.97 | 18.06 | 28.10 | 30.57 | 35.3¢ | 36.35 | 25.45 | 14.13 ] 5.63 |
-_——— - -4 - drmcmm trmammww- [ P —— P e mm—rm—- [ P .
55.42 | 56.88 | 52.05 | 42.70 | 32.83 | 32.18 | 33.81 | s54.24 | 67.35 | 81.53 |
-------- R R et LR DL LTS o + L et LSRR P e T S T T Y 4
13.79 | 14.59 | 16.24 | 13.81 | 16.57 | 14.74 | 16.67 | 13.48 | 13.97 | 11.27 |
———————— R ek & e e L R ek ettt T T TP PTE AT ARA
1.0 | 2.79 ] 6.53 | 4.2¢ | 4.67| 466 | 444 ] 2.42] 2.51| 1.10|
-------- $mmm -t + + ——— + -+ trmvace e -t
0.30 | 0.6 | 1.82] 1.73] 1.96] 1.65] 1.11| o0.61] 0.78| 0.31|
-------- tmmm— - —— - A e el L P LY T e R R AT LTy )
0.45| ©0.33| o.61| o0.63| 1.05| 1.65] 1.43| o0.76| o0.16] o0.00]
-------- L T LT T Ry YHPR SIS Y YRS PP URPIY TP S
o00| 0.6 | o0.61 | o0.63| o0.48| 1.05] o0.16 | 0.30| o0.00| o0.00 |
-------- b= 4+ + L R e el L o e A et AL L EL L L LR S L PP Ty 4
o.oo0f o0.49]| o0.00| o0.16 | o0.45| o0.45]| o0.48| o0.30| o0.00| o0.00 |
-------- L et S e S DL E e D et TR B e it At tad
0.00f o0.00| o.00|] o.wo0| o0.15} o0.30] o0.16| o0.00]| 0.00| o0.00 |
-------- R et L ek At L DR PR P P PP Y E e et T L + b +
0.00 | o0.00| o0.30] 09| o0.00] o0.00] o0.00| c.00| o0.00]| 0.00]|
———————— L e LTt e et EELEL L PR R ok A Akt
0.00 | 0.00 | .00| o.00f o0.00|] o0.30|] o0.16| 0.15] o0.00| 0.00 |
-------- LR e R i el et DL DL D L e e L DL L LR L D et ELE PSS S ettt T S TR
0.00 | ow00| o0.15| o0.16| o0.00] oc.00| o0.00| o0.00| o0.00| 0.00|
-------- R e L e R L L R P PR P L e e R L S el ey
0.00| o.00| o0.00| o0.31| 482} 4.22| o0.32] o0.00| o0.00{ o0.00|
-------- L el Bl b e L e L Y e S L L P P Tl P e e L e R DL B P L ettt T
0.00 | 0.33 | .97 | 3.14| o0.15| o.60| 2.38| 1.52| o0.00| o0.00 |
-------- R et b L bl el A e e D TR P L ettt R bl L el L e b e e R DL LT
0.30 | 1.48| o0.30| o0.16| o0.30} o0.00| o0.00| o0.45| o0.78 | 0.16 |
P terrrman—- Pmmcmom fommanwea— L dommcmmao Pomrnwm o= fommrcwaa [ +

667 610 6359 637 664 665 630 660 637 639

Figure 30-8
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RMS ERRORS (meters) FOR
Finley, ND (BIS RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1805 1802 1773

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1403 1276 1520
FEB 1728 1489 1940
MAR 1449 1358 1536
APR 1896 1353 2312
MAY 2056 1901 2202
JUN 1914 1674 2128
JUL 1566 1066 1940
AUG 1545 1289 1764
SEP 1998 1412 2447
oCT 1994 1483 2401
NOV 1912 1669 2130
DEC 2029 1897 2153

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1392 1272 1502
FEB 1733 1509 1932
MAR 1465 1389 1537
APR 1878 1404 2251
MAY 2060 1979 2138
JUN 1929 1774 2073
JUL 1555 1142 1878
AUG 1577 1351 1773
SEP 1982 1489 2374
oCT 1588 1531 2359
NOV 1894 1677 2093
DEC 2005 1876 2127

Figure 31-1
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Figure 31-2
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANARD ATMOSPHERE

ERROR STATISTICS

MINIMUM
VALUE

-2098.2
-3034.8

Finley, ND (BIS RAOB Data)
Range=175 NM Angle=0 DEG
STANDARD
MEAN DEVIATION
478.23 1740.70
463.83 1740.92
17.72 1772.57

Figure 31-4

~3005.7

MAXIMUM
VALUE

6748.9
6741.2
5970.7




TRIEXPONENTIAL MODEL ERRORS
Finley, ND (BIS RAOB Data)
Range=175 NM Angle=0 DEG

cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-2000 8 0.1 8 0.1
-1500 31 0.4 39 0.5
-1000 148 1.9 187 2.4
-500 1868 23.7 2055 26.1
0 3786 48.1 5841 74.1

500 897 11.4 6738 85.5
1000 298 3.8 7036 89.3
1500 130 1.7 7166 91.0
2000 51 0.6 7217 91.6
2500 29 0.4 7246 92.0
3000 21 0.3 7267 92.2
3500 14 0.2 7281 92.4
4000 18 0.2 7296 92.6
4500 7 0.1 7303 92.7
5000 3 0.0 7306 92.7
5500 14 0.2 7320 92.9
6000 146 1.9 7466 94.8
6500 412 5.2 7878 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 1 0.0 1 0.0
-2500 2 0.0 3 0.0
-2000 6 0.1 9 0.1
-1500 40 0.5 49 0.6
-1000 203 2.6 252 3.2
-500 1838 23.3 2090 26.5
0 3762 47.8 5852 74.3
500 902 11.4 6754 85.7
1000 304 3.9 7058 89.6
1500 112 1.4 7170 91.0
2000 50 0.6 7220 91.6
2500 28 0.4 7248 92.0
3000 23 0.3 7271 92.3
3500 12 0.2 7283 92.4
4000 15 0.2 7298 92.6
4500 5 0.1 7303 92.7
5000 3 0.0 7306 92.7
5500 31 0.4 7337 93.1
6000 137 1.7 7474 94.9
6500 404 5.1 7878 100.0

Figure 31-5
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TRIEXPONENTIAL MODEL RRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ER{OR oY HONTH

ERROR MONTH
Col Pct |JaN |FEB |MAR |APR IMAY | uN |[ouL jave |seP |ocT jmov
-------- L T bt LT B e R e AU U gy S U R I DU U P Y S
-2000 | o0.00 | ©0.00] o©0.00] o0.00] o0.00} o0.15| 0.31]| o0.60| 0.15]| 0.00]| o0.00
-------- L T D Lt TP PP TP PP Sy T gy PEptguyiyi iy Teeunposmp
-1500 | o0.00 | 0.16 | o0.15| o©0.15] o0.45| o0.61| 1.41] 1.49| o0.00| 0.30] o0.00
-------- S e T T S T P " g (PSP U Uy | U U SRS
-1000 | c¢.co0 | o0.00| o0.00]| ©0.31| 2.85| 2.15| 6.56| 7.00| 2.31| 1.04| 0.15
-------- S S T ] L TEohy T PN PISUPIPE JEUN SR PIPLNSIPLppoNY Iy SOE PR §
-500 | 3.70 | 7.84 | 12.76 | 25.96 | 34.03 | 38.96 | 44.53 | 43.07 | 3e.98 | 22.26 | 9.10 |
-------- e o T " Sy SO SEpERPIp DU IR PRI
0| 68.49 | €8.79 | 66.62 | 47.47 | 36.73 | 29.45 | 21.72 | 26.23 | 33.74 | %0.30 | 63.43 |
-------- D i e e e e R R i Tl Rl e e et Sttt Attt bt Atttk 4
soo | 17.75 | 11.76 | 10.98 | 10.14 | 8.70 | 9.82 ] 9.8¢ | 8.94 | 8.94 | 10.53 | 12.96 |
-------- F S T T S L T T e R T TP ICIGLY WS PRI TEPIPRSIPUNGIPY PENIORSEOY PEpI R ¥
1000 | 4.59 | 2.29 | 3.12| 4.76 | 3.00| &.9r | 4.69| 3.73] 2.93] 4.00 | 3.5}
-------- e e S T T L LT T TApuuou iy YNy IRy SNy S Y 3
1500 | 0.59 | 1.31] 1.04| 1.5¢]| 2.10| 2.30| 2.%0| 1.9¢} 2.00| 1.04] 1.39]
-------- T L T Tk T T e Db Lt T TR ARD TV VIS RPIY JUp R LI PEpEIR S Ep——"
2000 ] o0.00 ] 0.33| o0.15] o0.46| 0.75| 1.07| 1.41]| 1.04| o0.46 ] o0.74 | o0.62 |
-------- et e Tl D e et nad 2 e L R R kg
2500 | 0.00 | ©0.33| o0.45| o0.46| o0.45| o061 | o0.47| o0.30} 0.31| o0.45| o0.00 |
-------- D LT T T T el e Tt T e LT TUyuply DU EpEypESY PRSRSREEPREY P (PRI (S
3000 | o0.4¢ | 0.16 | ©0.15| ©0.31 ] 0.45] o0.46) o0.33 | o0.00| o0.31]| o0.15] o0.31]
________ e S T o e LT LT oty W NSy WP YU JENpE S PRIy
3500 | o0.15| o0.16 | ©0.00| o0.15] o0.30| o0.15]| o.¢7| o0.30| o0.31| o0.15| o.00 |
-------- D e e e et D e b At R R R itk At L T L 3
4000 | o0.00 | o0.33| o0.00| o0.15] o0.15| o0.92| o0.31 | o.00] o0.135] o0.00| 0.31]
-------- e e T T T TeIe P UV YHPERP PP SRMSIVEPEY YUY SUONIP YOI 3
4so0 | o0.15| o0.00| o0.00] o©0.15| o0.45} o0.00| o0.00| o0.00| o0.00| o0.00| 0.15]
-------- F e T R s T TR TP P P R T D P AP Ay iy Y SRS Y PSPy JuQuospp—— 3
5000 | o0.00 | o0.00] 0.00| o0.15]| o0.00) o©0.00] o©0.16| o0.00| o0.00| 0.15]| o0.00 |
-------- T T D S TP 25T T YT PRy Y RIS U ipu iy Y sy Y iy S 3
ss00 | o0.00{ o0.00| o0.00| o0.15]| o0.15| o0.46| 1.09| o0.30| o.00f{ o0.00]| 0.00]|
-------- S R Tl L T TP O D S EPRpUpEUY Yy SRy YR S SR Oy S S —"———
6000 | o0.00 | o0.00 | o©0.00| ©0.00| 3.45| 6.4¢ | 2390 | 3.87| 4.26| o0.15| o0.31|
........ S T T S L LT Ty YL NPUNRPREIY JEI PP WIS RSP DS S
6500 | 4.1 | 6.5¢ | 460 | 7.68| 6.00 | 1.53 ] o0.31 | 1.9 s.24| e.75] 7.72 |
-------- S S S O LT ey ST PRI YR Ry YIS PENPEPORPNIPEY JEPEPENIIPIPIY JEpIEpERpEY
Total 676 612 674 651 667 652 640 671 649 674 648

Figure 31-7
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CLIMATOLOGY ERRORS BY MONTH

PERCENT PREQUENCY

TABLE OF ERROR BY MONTH

{MAY |oun Jour |ave |
R L o ——— R i b m - +
| o.w00)] o0.15] o0.00]| o0.00 |
Pomrnm——— L Pmrmm———— bomwmmm—— +
i o0.00] o0.15] o0.00| o0.00]|
torm e - b —— bmmm e temcrm——— 4+
| o0.30| o0.00| o0.16 ] o0.45 |
trmm————— Pommm———— oo tommm—r——- +
| o.90| o046 ] 2.19| o0.89 |
brrmmm——- bommmm——— Vomm o boommme +
| 495 ] 4.60| 10.26 | 4.17 |
bommm———— b mm = b ———— foemmmm— +
43.18 | 230.67 | 25.00 | 25.34 |
b ——— o mnwm—- trm— e aw- brmrm - +
| 28.06 | 33.44 ) 31.56 | 40.24 |
e ———— e —— - P~ +
| 6.30 | 13.19 ] 14.38 | 14.01 |
trmm - tommmm——— frommmme—— brmmcmm—— +
| 3.45] 3.99| s5.47| 47}
+ -4 - m—mefenr - +
| o013 | 184 | 2.34] 3.87 |
frmmmm——— fomrnacen Prmmmmnm- e +
| 1.08) o0.92| 1.41]| o.e5]
Pomm e —— brmmmec—- L tomwm———— +
| o©.13}) 1.07| o0.78| o0.60 |
Prm—————— Pommr - drmsmmn—— L +
| o.60| o0.00]| o0.78 ] o0.15 |
b — - bomwnm~—— b n Formmm———— +
| o0.s ] 0.5} o.16| o0.30|
Vo P —— tmmmm———— bmmcm - L]
| o.4s | o0.77 ] o0.31] o0.00 |
trovmm——- boacmcmom—- [ Rerepp—— L +
| o0.00} o0.15] o0.00]| o0.00|
b - bomm e ———— bommmm— Pmmmmca - +
| o0.15] o0.00] o0.00] o0.00]
bomremwm— = brmmmm = (e ] +
| o0.18| o0.15] .22 o0.00 |
tmevwomm— dommmmm— b R 3
| s.25) s.06 | o0.00]| 3.%58 |
e P mm - Pommre - o mmm——— +
| €20 3.22| 1.09] 1.79 |
b LE L Sk P + +
667 652 640 671
Figure 31-8
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RMS8 ERRORS (meters) FOR
Utica, NY (ALB RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

369 371 545

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 165 149 179
FEB 186 171 200
MAR 217 201 232
APR 258 267 248
MAY 502 376 602
JUN 385 394 376
JUL 575 430 691
AUG 415 406 424
SEP 412 337 475
OoCT 345 268 407
Nov 375 244 472
DEC 348 413 269

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 171 153 187
FEB 197 173 219
MAR 217 187 244
APR 250 248 252
MAY 510 365 622
JUN 373 335 407
JUL 561 362 706
AUG 395 341 441
SEP 431 374 480
oCcT 364 277 432
NOV 388 247 490
DEC 357 429 269

Figure 32-1
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ERROR STATISTICS
Utica, NY (ALB RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD MINIMUM MAXIMUM

MODEL MEAN DEVIATION VALUE VALUE
TRIEXPONENTIAL -109.99 352.50 -1536.3 6522.2
CLIMATOLOGY 49.11 367.47 -1397.0 6671.1
STANDARD ATMOSPHERE -350.10 417 .87 ~-1806.4 6285.2

Figura 32-4




. TRIEXPONENTIAL MODEL ERRORS
Utica, NY (ALB RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Fregquency Percent Frequency Percent

-1500 4 0.1 4 0.1

-1000 78 1.0 82 1.1

. -500 2073 27.1 2155 28.1
0 4909 64.1 7064 92.2

500 497 6.5 7561 98.7

1000 68 0.9 7629 99.6

a 1500 17 0.2 7646 99.8
2000 6 0.1 7652 99.9

3000 3 0.0 7655 99.9

4500 1 0.0 7656 99.9

6000 4 0.1 7660 100.0

6500 3 0.0 7663 100.0

CLIMATOLOGY ERRORS

Cumulative cCumulative

‘ ERROR Frequency Percent Frequency Percent
-1500 3 0.0 3 0.0

-1000 as 0.5 41 0.5

-500 831 10.8 872 11.4

0 5326 69.5 619¢ 80.9

500 1266 16.5 7464 97.4

1000 148 1.9 7612 99.3

1500 30 0.4 7642 99.7

2000 8 0.1 7650 99.8

2500 1 0.0 7651 99.8

3000 2 0.0 7653 99.9

3500 2 0.0 7655 99.9

5000 1 0.0 7656 99.9

6000 3 0.0 7659 99.9

* 6500 4 0.1 7663 100.0

AN

Figure 32-5
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MONTH

|aPR
tommmeme
| o0.00
$mmmmmman
| o0.40
P
| 30.30
Poemmmm
66.19 |
.
| .03
Gmmmammme
| o.00
P
| o.00
Vmemmae
| o0.00
e mm =
| o.00
Vrmmnevon
| o.00
L i
| o.00
Vo
| o.00
Voeemmee
627

TRIEXPONENTIAL MODEL ERRORS BY MONTH

PERRCENT FREQUENCY

TABLE OF ERROR BY MONTH

|May | Jun Joun |avo |sxp jocT jmov |oec |
L g becac e L P mw - —— Pomm o w - Ve ma e -- temmoacm- L e P g +
| o3| o0.a6| o0.00] o0.7| o0.00| o0.00]| o0.16| o0.00 |
L kel L T L LR L trrmmmaw= L fememcmn= L]
| 2,27 283} 3.33| 1.00]| 0.3 | o0.45| o0.63| o0.00 |
beovacanm boccannan mmemeem= trrcnrne- L temmncmm- L L +
| 43.79 ] es5.280 | 49.%% | 49.%9 | 33.33 | 23.33 | 17.77 ] s.9¢ |
Vo mcmm == - LEE R LR P mm = Vo mmmr—= o rm - AR R oo c - L L ] +
48.79 | 44.81 | 38.94 | 38.31 | s0.30 | 65.15 | 71.54 | 82.74 |
bommowaman Vomcmmmne [ J o mmcwm= teccaawaa Vocamcaaa [ S, dvmcccww= .
| 348 ] s5.82]| 6.06| 8.62| 11.72| 9.39| s.18| 7.58 ]|
LR L R temconmwn L Vomemar—— trmcmcam- bomrcmmm- Vrmmamme - LR R R *
| o.45| o0.79 | 1.36| 26| 2.3} 1.36] 1.a0] 0.3 |
L e bermmmmaa tracmcmen L brmr e = L talted b mw— bormmn - ¢+
| o076 | 0.3t | o0.15| o.00]| o0.66] o0.00| o0.47] o0.18 |
L et ] Prvcmmmn- e mm o= - Pmmommw— L Prrmm Vormmmcw = Prmma e +
| o0o00] o000| o0.135] o000] o0.30| o0.15] o0.00| o0.00]|
demmcv e b rm L it bmmcc e form e m= bormmcca= R L +
| o0.00] o0.00]| o0.00f 07| 0.17| o0.00| 0.00] o0.15 |
bevcmmwmm- LR ey bomemmmm- bemmcme=— becmam——- tommncnwn [y ] L *
| ©0.00| o000| o0.00| o0.00] o000| o0.15| o0.00] o0.00]
(R R L e L bormcn - trmcmme- Prwowmm-- trmomnwwe= L bommnm -—
| o0.13] ow00| o0.43| o000} o0.00| o0.00| o0.00| o0.00}
Vommmaman bomeen ommemman R TS— P PO PR .
| 0.1 o0.00) o0.00| o0.00] o0.00| o0.00| o0.16| o0.18 |
LRy L LR L Vormmccn - mrm = LR T bdrrmcn = oo~ L4
660 636 660 603 606 860 636 649
Figure 32-7
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CLIMATOLOGY ERRORS BY MONTH

PBRCENT FRIQUBKCY ‘III’

TABLE OP ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR |aPR | MaY |oun Jou |aug |seP Jocr [mov |ore | Total
-------- B LT T R Rt it e e R YTy yupyuioey YIRS P
-1500 | ©0.00 ] o0.00| o0.00| o0.00]|] o0.15| eo.16| o0.00| o0.00] o0.17] o0.00| o0.00| o0.00 |
........ T e T T T e g e P PPy SR O Y R
-1000 | ©.00| o0.00| o0.30]| o0.00f{ o0.45| 1.10| 1.22] 1.6 1.16] o0.15| 0.47 ] 0.00 |
-------- Sy APy oy WU Y P PSP SN P SR
-s00 | 2.56 | 3.39 | 4.77 | 7.02 | 13.64 | 20.28 | 23.79 | 21.72 | 16.83 | 7.27 | 5.97 | 3.54 |
-------- D i b D B R R R L e L et et etk Sl T TRy PEPIpEpIpNpEpEp 3
o| 87.67 | 89.15 ] 84.65 | 72.73 | 59.39 | 53.93 | 51.21 | s52.74 | %56.77 | 67.12 | 74.84 | 83.05 |
-------- R e Rttt e R DL S Ll S e S T + + Lt R b L S S e T B R R etk d
500 | 9.47 | 6.44 | 9.39 | 19.62 | 23.33 | 20.75 | 18.33 | 20.73 | 19.31 | 22.12 | 16.35 | 12.33 |
-------- B & R S bt + 4 L T T T Ty Tepur oIy PO 3
1000 | o0.30| o.68| o0.60 | o0.64 | 1.862 ] 3.30| 4.39| 2.99| 3.96| 2.88| 1.26 | o0.46 |
-------- L e - + ———te- R D e L D et D L L PR T
1500 | ©0.00 | o0.3¢] ©0.15| o0.00] o0.45] o0.31| 0.45| o0.50] 1.36| 0.15]| 0.9 | 0.31 ]
________ L ettt E R R et e L By e e e LT TS S D bl e e B i it T TP e 3
2000 | o0.00| o0.00| o©0.15]| o.00| o0.15] o0.16| o0.15]| o0.00| o0.50| 0.15| o0.00]| o0.00]|
-------- L L L LR e e L TR S r e D h et e et L R D et A At L e Tt 1
2500 | o0.00} o0.00| o6.00| o0.00]| ©0.15| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00] o0.00]|
-------- L ek R Rt e e el D D et L e B il ettt Attt T 3
3000 | o©.00f{ o.00]| o0.00| o00]| o0.5| o.00| o.00} o0.00] o0.00] o0.00} o.00] o0.15] .
———————— L e it e et e e e i e e bt i e ittt it e T Ty 3
3s00 | o0.00| o0.00| o0.00] o000} o0.00] o0.00} o0.00| 0.17]| o0.17| o0.00| o0.00| o0.00 |
-------- R e L e L Ll Dl Sl etk bl D e et el A e e e et RE LR el Lt R i d
5000 | o0.00| o0.00| ©0.00| o0.00] 0.00] o0.00f o0.00| o0.00] o0.00| 0.15]| o0.00]| o0.00 |
-------- D e L LTl L e et Rl DT L DL R ittt e R it A e T 3
6000 | 0.00 | o0.00| o0.00! o0.00} o0.00| o0.00| o0.45| o0.00| o0.00| o0.00] o0.00]| o0.00 |
-------- R e et e L L T ittt R R it Al Attt T 3
6500 | ©0.00 | o0.00 | o0.00| o0.00| o0.30} o0.00{ o0.00| o0.00| o0.00] o0.00| o0.16] o0.15 |
-------- L R Ll el e e L L L e EE L & e E L L e e L P e L e L et L P TS Bt BT )
Total 665 590 671 627 660 636 660 603 606 660 636 649 7663

Figure 32-8
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RMS ERRORS (meters) FOR
Mica Peak, WA (GEG RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

443 446 651

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122

JAN 592 655 519
FEB 439 528 326
MAR 428 441 414
APR 197 161 228
MAY 369 424 303
JUN 261 227 291
JuL 273 209 322
AUG 257 203 3ol
SEP 441 198 589
ocT 624 298 828
NovV 494 483 506
DEC 641 614 666

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002z 122
JAN 570 630 500
FEB 428 516 316
MAR 433 442 425
APR 229 206 250
MAY 401 465 322
JUN 288 287 290
JUL 283 244 316
AUG 269 237 298
SEP 460 250 598
oCT 634 308 840
NoOV 484 468 500
DEC 620 597 642

Figure 33-1
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Mica Peak, WA
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR

MEAN

34.93
40.05
-466.93

STATISTICS

(GEG RAOB Data)

STANDARD
DEVIATION

441.49

443.86
453.93

Figure 33-4

Angle=0 DEG

MINIMUM
VALUE

-1372.1
-1213.7
-1655.3

MAXIMUM
VALUE

6912.9
6908.6
6398.1




TRIEXPONENTIAL MODEL ERRORS
Mica Peak, WA (GEG RAOB Data)
Range=175 NM  Angle=0 DEG

Cumulative Cumulative

ERROR  Frequency Percent Frequency Percent
-1500 3 0.0 3 0.0
~1000 12 0.2 15 0.2
-500 744 9.6 759 9.8
0 6049 78.1 6808 87.8
500 768 9.9 7576 97.8
1000 113 1.5 7689 99.2
1500 26 0.3 7715 99.5
2000 6 0.1 7721 99.6
2500 3 0.0 7724 99.7
3000 2 0. 7726 99.7
3500 2 0.0 7728 99.7
4000 2 0.0 7730 99.7
4500 1 0.0 7731 99.8
6500 8 0.1 7739 99.9
7000 11 0.1 7750 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-1000 13 0.2 13 0.2
-500 767 9.9 780 10.1
0 5833 75.3 6613 85.3
500 960 12.4 7573 97.7
1000 114 1.5 7687 99.2
1500 28 0.4 7715 99.5
2000 5 0.1 7720 99.6
2500 4 0.1 7724 99.7
3000 2 0.0 7726 99.7
3500 1 0.0 7727 99.7
4000 3 0.0 7730 99.7
4500 1 0.0 7731 99.8
6500 11 0.1 7742 99.9
7000 8 0.1 7750 100.0

Figure 33-5
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TRIEXPONENTIAL MOOKI. ERRORS RY MONTH

PERCENT FREQUENCY ‘

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN | FRB |mAR jaPR |May |Jun Jout | aug |sEp |ocT |mov |pBe | Total
........ T S SO SRR SH RSt
-1500 | o0.00 | o©0.00 | c.00 | o0.00}| o0.00] o0.16| o0.15]| o0.00| ©0.00| o0.00| o0.16] 0.00 |
........ S T e T T B Tyt gy g oy Sy g Sy U S
-1000 } ©.13| o0.33 | o0.as| o000 ] o0as| oM | o0.18]| o.00| o0.16| o.30| o0.16 | 0.00 |
........ R e I I il R Rt e T Py B L LT T T PPy PPNy S Y
-s00 | 2.8 ] 1.82 ) 2.46 | 6.02| 1049 19.69 | 2300 23.09 | 9.61 | 7.29 | s.31| 2.61 ]
........ S T e el di e gy Sy iy U S S
o) 7v.10 | m80.93 | 87.85 | 87.96 | 82.61 | 12.44 | 72.27 | 71.96 | 81.89 | 74.01 | 74.49 | 77.73 |
........ S T I T WPy VAR Sy Sy gy S Uuf i U Yy gy sy suiy S P R SIS
%00 | 18.84 | 14.10 | 8.00 | s.23 [ s.98 | 6.61 | 4.2¢ | 4.35 ] 7T.24 | 14.59 [ 15.75 | 16.75 |
........ S S T T T S R T bt E T RSO EpEUY NP IppIpY P IPINEPE I Sy UIp U PP SRR
1000 | 3.34] 1.82] 1.08| o0.48| 0.73]| 0.79| o0.00| o0.30| o0.79| 2.28| 2.3} 23.07 |
________ S S T Py YU gy g gy gy Sy S U SO OUUP I SIS S
1500 | o091 | 0.33] o0.18| o0.a6]| o.00] o0.00]| o0.00| o0.30f 0.00} o0.61 | 0.63]| 0.92 |
........ S b D T e S o P Y
2000 | ©0.15] o0.17 | o0.00| o016} o0.00| o0.00| o0.00] o0.00| o0.00| o0.15| o0.16] 0.8 |
........ S R i ke e R R R i T D A P P TR T T IEpEppay ¥
2500 | o0.15] o0.17 | o000} o0.00| o0.18| o0.00| o0.00| o0.00| o0.00| o0.00| o0.00| 0.00]|
------- e R R I e T e R e b R e Tt YT TRruy PP
3000 | o.30]| o.00| o0.00f o0.00f o0.00|] o0.00| o0.00| o0.00| o0.00| o0.00] o0.00} o0.00]| .
........ S T e L L L T TPy PRPU LAY DY (YIS Sy QU Uy SISy S QU S
%0 | o0.00| o0.00| o000} ooc0o| o0.15] o0.00] ©0.18| o0.00| o0.00] o0.00] o0.00| o0.00|
........ L T s e L I D Rt S P O e T FEouQUpppRpRpHy S PIPEIIE W ¥
4000 | o©0.00| o©0.17} o000} o0.00| o0.00| o0.00| o0.00] 0.00} o0.00] 0.5) o0.00| 0.00]
-------- F R I e e 2t T T S T vy JpUIPIpEpIY WP ¥
4s00 | ©0.00 | o000 | o©0.00| o0.00| o0.00]| o000| o0.00|] o0.00| o0.00| o0.00| o0.00| o0.15]
-------- D L e A e e R R R et R R el i
6300 | o0.00| o©0.17 | o0.15| o0.00| ©0.15| o.00| o000} o0.00]| 0.16| 0.46| 0.00| o0.15 |
________ Y T T T T Rk 2y gy g Vo g YU S S S
7000 | o0.46 | o0.00| 05| o0.00| 000]| o0.00| o0.00| o0.00]| o0.16]| 0.5 0.31] o0.46}
........ S D e e kT Ny (U USUIY Sy PG WU PP (U S SR APEPHPIY SIEUPIRPIY ¥
Total 658 603 650 631 667 638 660 667 635 (11 635 651 7750

Figure 33-7




CLIMATOLOGY RRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERHOR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB | MAR |APR |MAY LU jauL | Aua |sep |oct |mov |pBC | Total
........ S SR SRR
-1000 } ©.30 ) o0.50} 0.00| o0.00| 0.%] 0.16] 0.00] 0.00] 0.00]| 0.30] 0.31] 0.3}
-------- D R B e e R B il A L et R e LT Ty 3
-500 | 8.05 | 10.45 ] 1:.54 ] 3.96 | 720 9.13 ] 12.58 | 15.14 | 7.24 ] 10.03 | 12 a¢ | 10.75 |
........ U S SRy SO
o} 75.84¢ | 78.28 | B80.62 | 83.99 | 76.76 | 72.60 | 71..0 | 70.16 | 74.17 | 7112} 73.70 | 75.12 |
-------- g i g S U Y S S VU S  Y
s00 | 11.40 | 8.13 ] 6.62 ) 11.09 | 14.09 ] 15.7% | 19.30 | 14.09 | 17.32 | 14.39 | 10.24 | 9.68 |
........ L LT e ik T R LI el L Sy St Uy Sy Y SEPE S Y
1000 ] 2.43| 166} 0.77] o0.48] 1.20| 2.05] o.61| 0.00]| o0.79| 2.8 | 2.36| 2.76 |
........ L Lk T T T e L T e S I T T rE Ry, PRSNPINpEPIPY SIS
1500 | 1.06 | 0.33] o0.15| o0.32} o0.15) o0.31| o0.00]| o0.60}| 0.16}] 0.30| 0.47| o0.46 |
-------- L L T e T Bk e L L Ty P U Y T T apupipuouyty QU Y
2000 | o©.00| 0.7 | o000} o0.00| o0.00| o0.00| o0.00| o0.00] o0.00| 0.30| 0.16] 0.15 |
........ S T R R T L L Lk KT T puppupiy WP U, PP ISPy PPN PP S RIPIPI'Y
2500 {| o0.1s | 0.7 | o0.00| o0.16 | o0.1%]| o0.00| o0.00| o0.00| oc.00| o0.00| o0.00]| o0.00]
________ LS g QB OO P SIS
jooo | ©0.30| o000 | o0.00] o0.00| o0.00] o0.00| o0.00]| o0.00] o0.00 0.00 { 0.00 | 0.00 |
....... g g U SV SN
3500 | ©0.00 | o©0.00| o0.00]| o0.00f o0.00| 0.00| 0.15| o0.00} o0.00| o©0.00| o0.00]| o0.00]
........ g g g U SO SRR
4000 | ©0.00 ] 0.17} o000} o0.00|] o0.138}| o0.00| o0.00] o0.00| o0.00| o0.15]| o0.00| o0.00]|
........ S S Gy g U YU SO SRR EP U Y
4500 | ©0.00 | ©0.00 | ©0.00 | o0.00| o0.00| o0.00| o0o00| o0.00]| o0.00} 0.00| o0.00]| o0.15]|
-------- e T T 1 I TSN R P EE T T T T TEpupiy WP SpRpRpIpY PIIEPIPPHPIpIY PP
6500 | o0.46 | o©0.17 | o0.15] c.e0| o0.00} o©0.00] o0.00] o0.00| o0.00| o0.00| o0.31] o0.61 ]
-------- LR R el A T R B i A Il i e T Ll R B e R R aE T LTSy 4
7000 | o000} o0.00| 2.5 o000! 9.15] o000} o0.00| o0.00| 0.31] o0.61| o0.00]| 0.00]
-------- L R R B I el e e il e R e e R e e R etk
Total 658 603 650 631 667 633 660 667 633 638 633 651 7750

Figure 33-8
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RMB

ERRORS (meters) FOR

Mt Laguna, CA (SAN RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR

STANDARD

TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

792

RMS HEIGHT ERRO

MONTH

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP

NOV
DEC

RMS HEIG

MONTH

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP

NOV
DEC

787 793

RS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

ALL 002 12z
591 411 731
894 849 939
902 836 964
783 775 791
775 397 1023
631 553 699
659 611 704
859 724 976
906 784 1014
868 713 999
828 691 950
741 730 753

HT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

ALL 002z 12z
612 436 750
921 881 961
915 853 975
788 7717 794
762 331 1026
530 475 579
575 559 589
854 698 986
887 763 998
881 711 1023
851 700 985
758 750 765

Figure 34-1
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Mt Laguna,
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(SAN RAOB Data)

MEAN

~118.63
115.64
-148.30

CA

STANDARD
DEVIATION

783.59

778.79
778.56

Figure 34-4

Angle=0 DEG

MINIMUM
VALUE

-1544.0
-1157.9
-1396.6

MAXIMUM
VALUE

7077.9
7243.8
6899.1




TRIEXPONENTIAL MODEL ERRORS
Mt Laguna, CA (SAN RAOB Data)
Range=175 NM Angle=0 DEG

Frequency

10
237
3596
3007
547
136
50
21
10

6

4

4

2

45

Cumulative Cumulative

Percent Frequency Percent !
0.1 10 0.1 \
3.1 247 3.2 i
46.7 3843 49.9 !
39.1 6850 89.0 |
7.1 7397 96.1

1.8 7533 97.8

0.6 7583 98.5

0.3 7604 98.8

0.1 7614 98.9

0.1 7620 99.0

0.1 7624 99.0

0.1 7628 99.1

0.0 7630 99.1

0.6 7675 99.7

0.3 7700 100.0

Percent Frequency Percent
0.4 31 0.4
14.3 1134 14.7
64.7 6113 79.4
14.8 7252 94.2
3.2 7497 97.4
0.9 7564 98.2
0.4 7597 98.7
0.2 7611 98.8
0.1 7618 98.9
0.1 7623 99.0
0.0 7626 99.0
0.0 7628 99.1
0.0 7630 99.1
0.0 7633 99.1
0.9 7700 100.0

25

Frequency

31
1103
4979
1139

245

67

33

14

7

N W WO

CLIMATOLOGY ERRORS

Cumulative umulative

Figure 34-5 1
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TRIEXPONENTIAL MODEL RRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB | MAR |aPR {MAY jsuN jouL | A |sep joct |mov
________ g S g oy Sy Sy S P S
-1500 | o0.00 | ©0.17 | o0.00} o0.00} o0.00| o©0.00| o0.61 | 0.15] o0.47] 0.15] 0.00
________ g Uy gy U O S S
-1500 | 0.9z ] 0.17] 0.92] o0.64 | 1.06 | 2.51| 9.13| 10.49 | 5.93| 2.57| 1.13
........ g g g Qg Sy N gy S YD YUy S S
-500 | 24.92 | 33.45 | 32.92 | 45.30 | %9.06 | 75.39 | 62.71 | 57.60 | 53.98 | 47.28 | 35.48
________ S s O S PSS VU
o] s$8.15 | s52.56 | 48.00 | 41.15 | 31.12 | 19.44 | 22.07 | 22.49 | 29.02 | 39.58 | 48.87
________ S g gy o g g Sy S S U SN
so0 [ 10.62 | 9.22 | 12.00 | 8.77 | sS.14 | 1.57 ] 4.1 | S5.02] 6.55)] 5.46| 10.65
-------- S e T S Y uumppuyy S S S SO Sy GOSNy S
w00 | 2.77| 1.8 | 2.92| 1.75] 1.66| o0.16 | o0.30 | 2.43| 1.87 | 1.81 | 1.29
-------- L T L T S e b R ek T Uy PP IPHpY PR PEpR I PP U
1500 | 1.23 | o0.34| 1.08| o0.80| o0.60| 0.31| o0.46| o0.30| o0.31] o0.91| 0.97
........ S A T ol Lotk YTSUSISUNREE "Dy SOt 0ug oy Uiy NSy QUGS SO QS S
2000 | o0.46 | 0.17] o0.62| o0.48| o0.30| o0.00| o0.00| ©0.30| o0.16 | o0.45]| 0.32
________ S S g Dy S S YR QPP SN S SHPPE P
2500 | 0.31 | o©0.17{ o0.00| o0.16| 0.00| 0.16 | o0.00| o©0.00| 0.16 | 0.45]| o0.00
...... S S e e g g g S
' ooc ) ©0.15| ©.17 | 0.60) o©0.00f 0.15] 06.00 ]| o0.15] o0.15} 0.16 | 0.00 | 0.00
........ S S R g g Sy Y Oy S,
3so0 | ©0.00 | o©.17 | o0.15] o0.00| o0.00]| o0.00| o.00|] o0.00| o0.16| o0.00]| 0.16
........ QDD RPN ST WEEPIPIPIPY SRR DU SRy S QN Y S,
4000 | ©0.15 | ©0.17| o0.00| o0.00| o0.00| o0.00| o0.15| o0.00| o0.00| o0.15]| 0.00
........ S e L LT T TSR P PPUOUT AR Yoty S oy iy g gy Ay gii S Py W i Sy Sy S
so00 | o0.00 | o0.00| o0.00| o0.00| o0.00| o0.00| o0.00| o0.15]| o0.00| o0.15]| o0.00
________ P S S gy S g P Uy Sy S
6500 | 0.15 | o0.8s | o092 | o0.32) o0.30) 0.31}] 0.30| o9t} 1.25}| o0.91] o0.48
________ S S S gy g Sy g sy
7000 | ©0.15} ©0.51 ] o0.46| o©0.64| o0.60 | 0.16 | o0.00| o0.00} o0.00} 0.15] 0.65
________ A ) ¥ gy P Vi g P i QS %
Total 650 586 650 627 662 638 657 658 641 662 620

Figure 34-7




CLIMATOLOGY EBRRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR {aPR jMAY joun jouL |ava
________ 7 g g S g g gy
-1000 | o0.62 | ©0.17 ) 0.15| o0.00| ©0.30| 0.16 | 0.46 | 0.61
-------- R it et R Al A el R Ll EE T TP St Lt
-550 | 20.31 | 9.39 | =20.31 | 8.13| s8.61 | &.90 | 8.68 | 25.23
________ S U G Uy U Y SUOUE PO
o] s55.23 | 68.77 | 56.00 | 72.57 | 74.02 | 83.86 | 63.77 | 50.46
-------- i et R R e et R B e it b
soo | 17.38 | 15.87 | 16.92 | 13.40 | 12.24 | 7.99 | 21.77 | 1%.05
________ O O O R SO SR
1000 | 2.92) 2.56| 3.23) 2.87| =2.722| o0.00| 41| s.32
........ e e S S
1500 | 2.00) o0.85] 1.08) 1.28) o0.60| o0.47] o0.30] 1.06
________ o S N N e TSRy SN
2000 ] 0.31 ] o0.3¢| ©.77| o0.64 | 0.45| 0.00 | o0.30 | o0.61
________ g g g g g e’ Yy G S
2500 | o0.62 | ©0.17 | o0.00| o0.16| 0.00] 0.16| 0.00| 0.46
-------- R R et e et R e e A i D R et LD
3000 | ©0.15 | o0.7{ o.00| o0.00| o0.00| o0.00| o0.00] o0.15
________ Rl Akttt D P R et L L Dt St s e ated
3soo | ©0.00 | o©0.17} o©0.15] o0.00| o0.138] o0.00]| o0.15]| o0.00
........ e el e B T e R e e R taiaded
4000 | o0.15] o0.00] o0.00] o0.00] o0.00| ©0.00| 0.00]} 0.00
-------- S T r. T T TSI AR YNV PO
4500 | ©0.00 | ©0.17| o©0.00| o0.00 | o0.00] o0.00] o0.15| o0.00
........ P oy S SO U U SO PO
5500 | 0.00 | o©0.00 | o0.00| o0.00] o0.00| 0.00]| o0.00] o0.1%
........ S U SO N
6500 | ©0.00 | ©0.00 | o0.15| v.0n| o0.00[ 0.16 | 0.00 | ©0.15
________ O G S PRSP
7000 | 0.3t | 1.37{ .23 | o0.96 | 0.91| 0.31 | 0.30]| 0.7
________ P U VU P SUp U PSR
Total 650 586 650 627 662 638 657 658

Figure 34-8

P v b e b e b mm 4 mm = g emm b = o h e b o h —em b = p e e &

ocT |mov |oEC |
------- Ve b r e b
0.45 | o0.48 | 0.15 |
-------- L T vy %
9.21 | 12.42 | 10.94 |
-------- L e ek T T e
69.18 | 64.19 | 69.80 |
-------- bommrme e er e ne b
14.20 | 15.81 | 14.18 )
o 4 +
3.63 | 4.35 | 2.93 |
........ [ P PR
o.60 | o.e1 | o0.77 |
-------- D Y LT T Ty
0.76 | o0.48 | 0.15 |
........ bomcem e bomacoa
0.30 | 0.16 | 0.00 |
-------- L g
0.30 | ©0.00 | o0.15 |}
———————— e o tadadd
o.00 ] o0.18 | 0.00 |
........ T
0.1 ] ©0.00} o0.00 |
________ b b mmm et
0.00 | ©0.00| o0.00{
........ S S A
0.15 ] o0.00 | o0.00 |
-------- [ PR T ropmp—
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RMS ERRORS (meters) FOR
Malmstrom, MT (GTF RAOB Data)
Range=175 NM Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
2281 2053 2092

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 12z
JAN 2116 1973 2248
FEB 2189 2000 2361
MAR 2405 2034 2720
APR 2020 1534 2408
MAY 2251 1826 2613
JUN 2263 1615 2764
JUL 2520 1791 3079
AUG 2302 1684 2785
SEP 2539 1928 3043
ocT 2570 1927 3084
Nov 1900 1562 2190
DEC 2171 1982 2339

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1863 1781 1941
FEB 2023 1867 2167
MAR 2197 1959 2409
APR 1851 1499 2146
MAY 2112 1856 2343
JUN 2005 1658 2301
JUL 2205 1837 2518
AUG 2109 1735 2426
SEP 22137 1888 2547
ocT 2240 1889 2544
NOV 1769 1492 2012
DEC 1947 1816 2066

Figure 35-1
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Malmstrom, MT
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(GTF RAOB Data)

MEAN

1022.56
346.86
254.15

Angle=0 DEG

STANDARD
DEVIATION

2038.64

2023.93
2076.50

Figure 35-4

MINIMUM
VALUE

~2165.4
-4956.4
~3374.7

MAXTIMUM
VALUE

6965.9
6596.6
5962.1




TRIEXPONENTIAL HMODEL ERRORS
Malmstrom, MT (GTF RAOB Data)
Range=175 NM  Angle=0 DEG

Cumul ative
Peircent

Cumulative
Frequency Percent Frequency

5 0.1 5

11 0.1 16
55 0.7 71
566 7.3 637
3224 41.8 3861
1720 22.3 5581
680 8.8 6261
295 3.8 6556
150 1.9 6706
77 1.0 6783
45 0.6 6828
32 0.4 6860
21 0.3 6881
18 0.2 6899
14 0.2 6913

4 0.1 6917

33 0.4 6950
462 6.0 7412
301 3.9 7713

CLIMATOLOGY ERRORS

cumulative

®

~J
e e e . e e e s . e . Paa
O = NAERNOUNYOWOON - WWON

Percent

.

NNV O OO OO
UV é&a oMM OO

—

.

™ N W
N Ut W
. o .
o o
14

86.0
87.3
88.4
88.8
89.1 4
89.3
89.5
90.4
91.1
93.4
96 .6

Cumulative
Frequency Percent Frequency
1 0.0 1

1 6.6 2

3 0.0 5

7 0.1 12

p) 0.7 64
122 1.6 186
317 4.1 503
849 11.0 1352
2793 36.2 4145
1701 22.1 5846
545 7.1 6391
243 3.2 6634
103 1.3 6737
83 1.1 6820
30 0.4 6850
21 0.3 6871
20 0.3 6891
10 0.1 6901
72 0.9 6973
57 0.7 7030
175 2.3 7205
242 3.1 7447
266 3.4 7713

Figure 35-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENRCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN | FEB |MAR | APR [MAY joun [aur | Aug |see |ocT |mov |peC | Total
-------- R it e iaetah Al D R R D e bt A e e e e LRl e e g
-2000 | o0.00 | o0.00| o0.00| o0.00}| o0.30| ©0.00| o0.15] o0.00] oc.16| o0.00] o0.16 ] o©.00]
————————— e R R R e R e R Rl R e el e e P R E S TR Pl E P T R 4
-1500 | o0.00 | o0.00| o0.00| o©0.16] o0.61} o0.00| o.co| o0.15| o0.47 | o0.15] o0.16 | o0.00 |
———————— R R e et R it R Tt T it R R et TR R e el A L L g )
-1000 | ©0.30 ) o.s0| ©0.16} ©0.16}] 1.06| o0.63 ) 1.98} 1.97]| o0.47 | o0.30] o0.63]| 0.31]
-------- e g g ) ST Yy e —
-s00 | 1.21 | 1.99 ! 3.62| 5.46 ] 13.01 | 10,95 | 16.31 | 18.06 | 7.57 | ol 2,38 ) 1072 |
-------- B T g g U Sy (PO P Y ST Squpupuoy 3
0] 36.42 | 46.01 | 49.92 | 48.36 | 41.15 | 39.21 | 33.69 | 37.33 | 40.06 | 44.56 | «7.72 | 37.87 |
-------- S g S g g N S g QP S Y SUI P SN
s00 | 29.74 | 26.74 | 20.31 | 24.18 | 18.15 | 18.41 | 15.2¢ | 13.96 | 21.29 | 19.94 | 28.35 | 31.92 |
-------- e T T LT T TSy PUTPIIEI S RN VPPN PP Iy YOIy JEPIPUIPINIY PEPEPIPIRNILY PEEpEppRpEpoy )
1000 | 14.57 | 9.30| 7.87| 7.80| 6.96 | 8.41 | 8.23| 7.74] 7.89 | 8.31| 7.87 | 10.80 |
-------- L T T N N TS Ny SOy Yy Sy Sy upuput S R 1 e — )
1500 | 3.64 | 3.82 | z.83| 2.81) 3.78| 5.71| 442 70| 10| 3.32| 2.20] 4.54 |
-------- B g P PR S T T T uyipupsy P WIS REOUPRY PPNy PPNy PEPIpEE PIpEEPIPU PRPRpIPPRPHIEY PEPEPESIPRY )
2000 | 2.12 ) o©0.83 | 2.05| 1.72]| 2.57| 1.43] 2,44} 197 | 2.21| 2.42| 2.05| 1.41]
-------- T Sy g YR YIS PSP PV ‘S S —
2500 | 1.67| o0.50| o0.79 | o0.31] o0.76 | 2.38| 1.22| 1.06 | o0.63| 1.06 | o0.63| o0.94 | ‘
________ O gy A3 g S U S Yg U Py S ORI SV Sy S Y
3000 f 122} o0.17} o0.00| o0.47} o0.15) o0.63 ) 1.07] o0.76 | o0.32} 1.21} 0.47 ] o0.47}]
-------- B e T TS uptywhey Sy VU Yy Py VP gy Y S U S T repera )
3500 | o0.61 | o©0.17| o0.16| ©0.16 | o0.30 ] 0.79} 1.07| o0.46| ©0.63| 0.15| o0.16 | 0.31 |
-------- R A e e R e e e e et it LY LR PR e e e e e R S e L e 4
4000 | 0.15 | o0.00| o0.31 | o6 o0.30| o0.63| o0.46| 0.00] o0.32| o0.15) o0.16 ] 0.63 |
________ S e g S e S S U VG WU U JEpR U ¥
4590 | o0.15 | o0.17 | o0.00 | o0.156 | 0.10 | 032 | o.46| o0.76 | o0.47| o0.00| o0.00| 0.00|
........ 7 O ¥y g g U U SOy Y Y SR HOUUUIPY JUOPUpIPSIIY SRpEpRRII LY JEpEpEpEp—
5000 | o0.15| ¢.17| o0.186] o0.16 | o©.61| ©0.32 ) o0.15| o0.30| ooo| o0.00] o0.16] o0.00 |
-------- T T T T T T Y L L T LT Ty
5500 | ©0.00 { ©0.17 | o0.16 | o000} o0.00} o0.00| o0.00| o0.15] o0.00| o0.00] o0.00]| o0.16 |
________ S S Sy S ' S g G LY S e p—"
6000 | ©.00 | ©0.00| o0.16} o0.00| o0.61 | 1.27| 1.e3| o0.91| o0.00]| o0.00| o0.00]| o0.31 |
_________ S U SO SO SO S
6500 | o©0.61 | 2.82| 5.35| 3.59| 7.72| ®.235| 10.21| e8.65| 12.62 | 7.85 | 2.36 | 1.56 |
-------- T T T e T bl L T TR Y
7000 | 7.44 | 6.64 | 6.24 | 4.37} 1.66] 0.63| 1.07] 1.06] 0.79] 5.59] 4.57 | 7.04 |
........ S S T T T Trupryiiy SEyMIPEpIPHpHy G U UL S . T Ty S P R )
Total 659 602 635 641 661 630 656 659 634 662 635 639 7713

Figure 35-7
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CLIMATOLOGY ERRORA 1Y MONITN
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

MONTH
Col Pe | AN |FER |MAR |arR [MAY [oun Jau, AUG |sep |ocr |wov |oEC |
........ R T - L S Y YU S R gy 'y

-so00 | ©o0.00 | o.00| o0.00] wco00] o0.00]| 0.00] o0.15] o0.00] o.00| o0.00] o0.00] ©0.00]
........ OO S SR
-4000 | 0.00 ] 000 | o.00} ool o000 om0 | 05| o¢.00} o.00] o0.00] 0.00] 0.00]
O O L T bmrmmm e [ Y. mmm e c - e mam [ —— +

- -3s00 | e.e0 | c00 ) oo | oo | 000 | 000 ] o3| o0.00] 0.00] 0.15] o0.00 | 0.00 |

________ . ) Ve et mee Y P U
-1000 | 000} eon | 0l | mo om0} 000 ) vkt | oas | 032 ] o0.00] o0.00| 0.00 |
et R . o . R S

. -2500 | v.ee b own0 | o.oo o o0 | o045 | 06y | 6.40 ] o0.00] 0.16 | o0.15] o0.16 | 0.00 |

________ T O SR
-2000 } 0.3 | 0oy ) o000 f o000 | 0.4% ] €Y ] 1128 o046 | 0.32 ] 1.06 | o.31 | o0.16 |

________ b e e b e b e N e ey e e b e e b e e e
-1s00 | o.a1s | wars ] o.ar | oe2 | 2,72} 1492 ] 899 ] 379 ] s.s2 ] 118} o] o0.16 |

________ g N R
-1000 | trves | 9.4 | 118y | s.Aa | aviez | 12,22 | 8.23 | 14.87 | 18.14 | 13.60 1 1.73 | 6.42 |

AAAAAAAA b e O OO SN

-500 | 4112 ] a4.en | 49.92 | 4z.ay | 2.22 | 2%.40 | 22.91 | 32.47 | 37.07 | 22.96 | 38.90 | 46.01 |
_________ O PP S
o) 21.09 ] 22.43v ] as.e1 ] 2730 ) 2v.30 | 19.0% | 14.63 | 19.7) | 14,83 ] 27.19 | 36.22 | 23.00 |
PR S e an e ene SO, Voo bommmeeen emcemae- bmmmmmaan T .
500 | 9.30 | w64 | s.20) 02| A2 | s.87 | 6.5 | 8.65| 4.73| 438 | 8.98| 7.67 |

________ S

‘ 1000 | 12 2.2 1.y vy 499 1wy | 2290 | 410 o0 | 2.2 | 2.68 | 4.23 |

e Ve ey g g
tso0 | i.er ] v00 | v.Sr | o.e2 | 16} o799 | 382 | 1.67 | 0.63 | 1.96 | 2.20 | 0.94 |

b e e oo e e Ve - P Comemmae ommaman S e .

2000 232 ) w.so ] oea ) oma} v | yorsp v | 1y | o0.47 | o0.91 ) 0.63 | 1.25 |
........ TS O U U
2500 | 0.4 | 0.7 ] oo | o6 | o0.45 | o0.48 | 0.61 | o0.61 | 0.47] o0.45| o0.47 | 0.31]

S . U SO AP S PP

joeo | e | 0.tz c.te | ovae | o.as ] o006 | 030 | o0.18 | o0.63 | o0.15 | 0.16 | 0.47 |

PR S e boemmeae [ e o .

3so0 | o | owe | o.vr ] oo | 05| 02| uv.es | o0.46 ] 0.32] o0.00 | o0.16] 0.3}

e e M e b iieea .- e e Voo ommnean Gommmmmn o Voo .

4000 o | oo oae |l oo oae | oam | oas | o.46f o0.0n ] o0.00} o0.00 | 0.00 |

4 s e e - .o ' - o e e o e . .
sene | | vurfeeo | ool o6t | o.oo | oo | 0,18 0.00 | 0.00] 0.16] 0.00 |

________ e e , g

s000 | nLoe | aovr ) oo | ooon | onion | 7.es | o.00 ] 0.10 ] o0.00 | 0.18 | 0.00 |  0.31 ]

- ve - Ve e .- S S, e b memee b ISR .

" ssgn ] oam |00 | 000 | oon f uaas | o.ou | nLoo | rora | 9031 ] 9.2 | 0.00 | 0.16 |
Ceah e o o . g RN SN

aroo | awel vea | 7eel se2 | et | oae | oo o0 | 0.6 ] 000 | 0.16 | 5.16 |

________ Ve ey o O

6500 | o0.0n | s | 4069 ] 24| s | 28| 35| 2.88 | 394 | .78 | 6.71 | Y.44 |
S U P S e SR PR S
659 602 614 641 661 630 656 659 614 662 618 619
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RM8 ERRORS (meters) FOR
Patrick, FL (PBI RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1397 1384 1388

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1441 1078 1726
FEB 1592 1477 1700
MAR 1376 957 1692
APR 1467 1107 1748
MAY 1409 1395 1423
JUN 1447 1450 1445
JUL 1493 1557 1428
AUG 1384 1458 1306
SEP 1270 1332 1206
oCcT 1305 1422 1179
Nov 13684 1449 1316
DEC 1197 1024 1349

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1446 1070 1740
FEB 1685 1565 1799
MAR 1393 1022 1683
APR 1501 1135 1787
MAY 1479 1513 1444
JUN 1426 1452 1400
JuL 1536 1637 1431
AUG 1248 1373 1112
SEP 1115 1219 1001
ocT 1227 1384 1050
Nov 1346 1425 1263
DEC 1153 994 1293

Figure 36-1
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ERROR STATISTICS
Patrick, FL (PB1 RAOB Data)
Range=175 NM Angle=0 DEG

STANDARD
MODEL MEAN DEVIATION
TRIEXPONENTIAL ~-234.96 1377.47
CLIMATOLOGY 309.21 1349.04
STANDARD ATMOSPHERE 306.51 1353.57

Figure 36-4

MINIMUM
VALUE

-2947.3
-3770.8
-3754.6

MAXIMUM |
VALUE

6451.0
6348.2 .
5968.2




TRIEXPONENTIAL MODEL ERRORS
Patrick, FL (PBI RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3000 4 0.1 4 0.1
-2500 3 0.0 7 0.1
-2000 88 1.1 95 1.2
-153G¢C 747 9.7 842 10.9
-1000 1961 25.5 2803 36.4
~-500 2266 29.5 5069 65.9
0 1333 17.3 6402 83.2
500 536 7.0 6938 90.2
1000 247 3.2 7185 93.4
1500 90 1.2 7275 94.6
2000 42 0.5 7317 95.1
2500 24 0.3 7341 95.4
3000 23 0.3 7364 95.7
3500 12 0.2 7376 95.9
4000 13 0.2 7389 96.1
4500 8 0.1 7397 96.2
5000 117 1.5 7514 97.7
5500 83 1.1 7597 98.8
6000 79 1.0 7676 99.8
6500 15 0.2 7691 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-4000 1 0.0 1 0.0
-3500 1 0.0 2 0.0
-3000 4 0.1 6 0.1
-2500 3 0.0 9 0.1
-2000 8 0.1 17 0.2
-1500 67 0.9 84 1.1
-1000 492 6.4 576 7.5
-500 1883 24.5 2459 32.0
0 2519 32.8 4978 64.7
500 1420 18.5 6398 83.2
1000 552 7.2 6950 90.4
1500 233 3.0 7183 93.4
2000 98 1.3 7281 94.7
2500 37 0.5 7318 95.2
3000 20 0.3 7338 95.4
3500 26 0.3 7364 95.7
4000 13 0.2 7377 95.9
4500 8 0.1 7385 96.0
5000 11 0.1 7396 96.2
5500 42 0.5 7438 96.7
6000 219 2.8 7657 99.6
6500 34 0.4 7691 100.0

Figure 36-5
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TRIEXPONENTIAL MODEL ERROR8 BY MONTH

. PERCENT FREQUENCY

TABLE OF ERROR BY MONTF

Col Pct |JAN |FeB |MAR | apr | mayY |our jouL |ave jsez |ocT |mov |oEC | Totar
-------- L T Ll LT R P Uy Iy PR 'RyuN R NEPUyIIRY S oy P iy Fupui TSP YUV Uy YT
-3000 | 0.00 | o0.00| o0.00| o0.16] o0.00] o0.00]| o0.15| o0.00] o0.16 | o0.00| 0.16 ] 0.00 |
-------- R el B e e el Dt R ettt et e e e D g
-2500 1 0.00 | o0.00| o0.00] o0.00]| o0.00) o0.a5} o0.15]| o0.00|] o0.00} o0.15] o0.00] o0.00|
--------- R e i A R R e R et E DL L LS LR LR R R R g R R e e 4
-2000 | ©0.16 | ©0.18 | o©0.46 | ©0.16 ] 0.45 ] o0.77 | 1.38| 4.37 ] 2.860)] 1.38| 1.27 | o0.15 |
———————— R Rttt Adeteialatatadt et D e R e ettt T R i St B R
-1500 | 3.41 | 1.82 ] 1.99] 2.80 | 4.35] 14.64 | 17.02 | 25.49 | 19.57 | 12.54 | .97 | 4.32 |
________ B Tl & LT T T TRy JppUPEUOOUY U IPIPHUOY SIS PISFPNINNEY SRR SR ISR Y Ay T §
-1000 | 15.61 | 16.91 | 17.18 | 17.55 | 23.87 | 32.67 | 29.75 | 31.83 | 36.96 | 33.64 | 27.26 | 21.01 |}
________ e T T et L TPESIRy JRpRp Sy Sy SN R ey 4
-500 | 32.85 | 34.36 | 34.66 | 33.54 | 30.63 | 24.81 | 22.55 | 20.66 | 23.91 | 27.06 | 32.17 | 37.26 |
-------- PSVOUG gy gg A PRG0S g Sy RO Uy S Sy U S Y | RPN U S TR R P I Y
o} 24.72 | 23.64 | 27.15 | 22.67 | 22.52 | 10.48 | 11.04 | 9.20 | 8.23 | 12.8¢ | 16.48 | 20.27 |
-------- L e S L e T T B L T T T N L it T T T PR R
so00 | 11.711 | 8.91 | 7.52) 9.16] 7.66| S.70| 6.75 | 3.02| 3.42| 5.50| 5.86 | 8.94 |
-------- Qg O g g S Y T T e ipuiyuiy UG RPEPUHpI SUOUIOROUSPEY SIS D S p—
1000 | 4.39 | s5.09| 4.24| s.12{| 2.0 3.2¢| 2.61 ] 136 17| 2.29| 3.7} 3.73 |
------- L i e e e R et A L E L L P e R T LR R e A L e L s
‘1500) 1.46 | 109} 1.69 | 1.71] 108} 21.23} 1.38]| o0.45] o0.16| o0.61 | 1.90) 1.34 |
-------- T T e S LTy EpI .
2000 | o0.98 | o©0.36| o0.46 | 1.09| 1.05]| o062 o©0.46 | o0.30] o0.62| o0.15]| 32} o0.15]|
———————— L et etk Skttt At L Pl e e e L L Lt 2 Y ko e R R et St bt b g B btk
2500 | o0.16 | o0.55| o0.15| ©0.31 ]| o0.735] 0.31| o0.46| o0.15| o0.16| o0.31| o0.48 | o0.00 |
-------- D et B e ittt R i etntahet R e R R e L e i
3000 | o0.00| o0.18| ©0.15]| 0.47 | o.60| o0.62| 0.92| o0.15]| o0.00]| o0.46 | 0.00]| o0.00 |
-------- D b ettt B R R R R B e Rl e il e e ol D et LD
3500 | o0.00} o0.91| oc.00| o.16} o0.15] o0.15| 0.31| o000} o0.00| o0.15] 90.00]| o0.15 |
-------- L ek i ki e R L e R e il Bt e aie L L A £ Rt 24
4000 | 0.33| o0.18] o0.00| o0.00]| o0.00]| o0.31| 0.7 0.15| 0.16 | o0.00]| 0.16 | 0.00 |
-------- S e S S e e T 3
4500 | o0.00 | o0.00| o0.00 ) o0.16} o0.15| o0.31| o0.15| 0.30| o0.16| o0.00] 0.00| o0.00|
-------- e S S LT LT TPy SRS S el e 1
so00 | 000 | 0.55| o0.46| o0.78 | 2.70| 3.08 | 4.14 | 2.41] 1.55| 1.22| 1.11] o0.00 |
________ 5SS Qg g g e g e T T T 2
ss00 | 0.81 | 1.82| 1.84| 2.17| 1.50| o0.92| o0.00] 0.15| o0.47 | 1.53| 1.11] o0.75|
———————— L e R e e A R e R L R R B etk R e e il 4
6000 | 1.79 )} 3.27 | 2.5 | 2.02| o0.45| o0.00]| o0.00] o0.00| o©0.00| o0.15} 1.11}| 1.79]
-------- S e S S N e N L R e T )
6500 | 1.63 ] o0.1t8 | o0.00] o0.00| o.00| o0.00}| o0.00| o0.00| o0.00| o0.00| o0.48 | 0.15 |
-------- S e e S T L T R T etk 4

Total 615 550 652 644 666 649 652 663 644 634 631 671 7691

Figure 36-7




ERROR

Col Pct

¥ e— e e b = 4 —— e b e 4 e b e 4 o + e h —— 4 e A e o o b e b e 4 e o e e o o+ —— 4 e —— 4

* e ¢ F e 4 e o b e 4 e e o m b o 4 e b e 4 mm—m p em # m——m h —— ¢ o o e 4 —— ¥ e 4 e ——

@ e b e 4 e 4 e h e g o h e 4 e e ke e 4 e A o A e 4 e 4

%
E

CLIMATOLOGY ERRORS BY MONTH

PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

| aum |ouL {Aue |sep jocr |mov jorc |
tommcmma— $omm e tmmmm—ana fons - [ Prmm e b e +
| o©0.00| o0.00| o0.00)] o.00| o0.00| 0.16 | o0.00 |
b = bmmmmm—— Pormm - P = P r— = Ve e b mm——— +

| o0.00) ocw00| o0.00| o0.00]| o0.00] v0.00]| o0.00 |
P oo mm bomcmm——— Prmmeccwa Pmrmm o tommmm—mm +
| o0.00| o0.00]| o0.00| o0.16| 0.15| o0.00| o0.00 |
bmmmm - b mmme e o dmmmm e [ T [ RS — [ S p—— [ TSR +
| o©0.00} ©0.15| 0.00| o0.00] o0.00]| o0.16| 0.00 |
b —— b b Promm o [P [ R b +
| ©0.s| o0.s5| o.00] o0.00| o0.00| 0.32]| o0.00]
b mm—m e L bommmma—e brmm L bmmmceo—— [ R R +
| 339 25| 1.06] o0.31| o0.46| o0.63] 0.15 |
o ——— L et brr e m— L bt L i L i R +
j 136 | 9.20| 1086 | 4.35| 474 s6.18| 3.87 |
bmme e b bommmm-—— Pocmmmma bormcmmm- bosmmm——— b e +
| 26.50 | 20.71 | 24.26 | 20.81 | 29.36 | 25.20 | 19.82 |
Posmm o ——- Lt T tonnmme— L et bt —- trmmm - +
| 26.81 | 27.76 | 28.51 | 38.20 | 33.33 ] 36.13 | 40.83 |
b ———— bmmrm - - P e w——— [ S tmmmrn - +
| 1433 | 16.41 | 18.40 | 20.81 | 17.89 | 17.12 | 22.06 |
* —te—- e m— - bommmm Pommm - o [ PP '
| 740 | 859 | 8.75) 7.61 | 6.27| 491 7.15]|
[T — F PP bmmmm - bommem— bmmmm e dmmmr e [ . +
| 247} sa1| 271 | 342 321 ] 3.01 )] 2.24 |
[T ——— borrme——— boommm——— Pmmmmm - rmcm e [ RO o m——— +
| 1.23| 2.e5| 1.06} 1.24| o.61| 1.43| o0.89 |
Por e —m——— Pmrmmm—— L P ——— P —— LEEL R S adad b +
| o.62| ©0.31| 0.35] o0.47| o0.00) o0.48 ) 0.15]
oo m b memmn bommr e L b m = bemmemae b +
| ©0.15] o0.31| o0.30) o0.16] o0.15]| o0.32] o0.00 |
b L L P mrmm Porrcmr——— L ] R i Prmmm———— +
| o6} 1.07| o0.30| o0.16] o0.76 | o0.00| o0.15 |
brmwmma——- [ P, oo P L B tmmme e +
| o046 | o0.46 ] o0.00| o0.00] 0.15]| o0.00| 0.00 |
P e mmma o mr e m - tomr - - b= e — LR el +
| o000} o0.77]| o0.00] o6.00] o0.00) o0.00] o0.00]|
L Pommmmm—— [ PP bomm e brvonmwam [ ZER R, [ PR 3
| o.46 ] o0.00| 0.15] o0.16| o0.00]| o0.32] o0.00 |
R - b= bPmmmvm——— bmmmm e b brrrme——— [ FE R, +
| 2.16 | 2.45] o0.00| o0.16 | o0.00| o0.00] o0.00 |
trmmwaeme b mmm———- b m——— - bemcmanm- bommmmana ber e +
! 188 ] 1.6a| 2.7 ) 2.02) 2.91}] 3.65| 2.88 |
becmmen—— boommm—an [ bacomem—- [ RSP, bommmr e $mmmm e e +
| ©0.00] o0.00]| o0.00| o0.00| o0.00] o0.00} o0.00]|
Prmmm - —— bmmmm———— L it L R et rmmmmn - R etk R +

649 652 663 644 654 631 671

Figure 36-8
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RMS ERRORS (meters) FOR
odessa, TX (MAF RAOB Data)
Range=175 NM  Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
1796 1774 1795

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1889 1059 2455
FEB 1605 1107 1979
MAR 1974 1301 2468
APR 1893 772 2556
MAY 1948 1264 2446
JUN 1393 1347 1432
JUL 1807 1697 1911
AUG 1545 1262 1784
SEP 1294 1070 1480
ocT 1924 1078 2493
NOV 2195 1227 2849
DEC 1864 1367 2253

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1763 1098 224)
FEB 1537 1171 1829
MAR 1900 1352 2320
APR 1848 874 2457
MAY 1926 1375 2350
JUN 1487 1459 1514
JUL 1953 1849 2053
AUG 1680 1394 1924
SEP 1366 1122 1567
ocT 1876 1115 2402
NOV 2065 1262 26131
DEC 1740 1389 2030

Figure 37-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS

Odessa, TX

Range=175 NM

MEAN

427.23
419.66
~-46.97

(MAF RAOP Data)
Angle=0 DEG

STANDARD
DEVIATION

1745.03

1724.04
1794.28

Figure 37-4

MINIMUM
VALUE

~2749.7
~2929.5
-3376.8

MAXIMUM
VALUE

6890.1
6941.6
5968.2




Cumulative Cumulative ‘
Frequency Percent Frequency Percent
3 0.0 3 0.0
10 0.1 13 0.2
92 1.2 105 1.3
506 6.5 611 7.8
2080 26.7 2691 34.5
2878 36.9 5569 71.5 .
869 11.1 6438 82.6
381 4.9 6819 87.5
197 2.5 7016 90.0
102 1.3 7118 91.3 P
59 0.8 7177 92.1
37 0.5 7214 92.6
24 0.3 7238 92.9
12 0.2 7250 93.0
13 0.2 7263 93.2
8 0.1 7271 93.3
51 0.7 7322 93.9
151 1.9 7473 95.9
287 3.7 7760 99.6
34 0.4 7794 100.0
CLIMATOLOGY ERRORS
Cumulative cCumulative ‘
Frequency Percent Frequency Percent
3 0.0 3 0.0
6 0.1 9 0.1
19 0.2 28 0.4
94 1.2 122 1.6
566 7.3 688 8.8
2003 25.7 2691 34.5
2763 35.5 5454 70.0
1012 13.0 6466 83.0
380 4.9 6846 87.8
201 2.6 7047 90.4
77 1.0 7124 91.4 »
56 0.7 7180 92.1
37 0.5 7217 92.6
24 0.3 7241 92.9
10 0.1 7251 93.0
13 0.2 7264 93.2 =
4 0.1 7268 93.3
15 0.2 7283 93.4
357 4.6 7640 98.0
91 1.2 7731 99.2
63 0.8 7794 100.0

TRIEXPONENTIAL MODEL ERRORS
Odessa, TX (MAF RAOB Data)
Range=175 NM  Angle=0 DEG

Figure 37-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR {APR {MAY |oun JauL |ave |sEP |ocT jrov |oBC | Total
-------- L il it it e it et o g 0 Y3y VG Uy Sy P Y
-2500 | ©0.00 | ©0.00 | o©.00} o0.00| o0.00| o0.15{ ©0.16| o0.15| o0.00| ©0.00| o0.00| 0.00]
-------- L e A bbbl Sl el D e it e At L R el 2 ettt R N g
-2000 | o0.00} o0.00] o©0.15| ©0.31 | o0.00f o0.00| 0.16| o0.15| o0.63} ©0.15]| o0.00]| 0.00 |
-------- L R e Al e el ek e TR TP PR R I Uy Vg purpi Wy Ty s Y
-1560 | ©0.15 | ©0.17 | o.15| o©.63 | 1.35| 2.01| 2.02] 3.59| 298} 0.76 | 0.32] o0.00 |
-------- L e et R L B TP TR e itk el Rt e et e At B e et TR 3
-1000 | ©0.90 | 1.32] 1.79 | 2.62| 6.47| .36 | 16.90| 17.81 | 13.66 | 5.29 | 1.61 ] 0.75 |
———————— R e D e et At D b L Ll R it ot e R e B el e k4
-500 | 10.01 | 13.70 | 20.30 | 22.88 | 30.53 | 36.22 | 39.84 | 43.26 | 43.49 | 33.38 | 16.53 | 9.62 |
________ S gy g i PO g g Y g g S B Sy SO S 'Y
o | 55.75 | 52.15 | 44.33 | 42.01 | 31.43 | 27.55 | 20.00 | 16.47 | 24.80 | 32.02 | 44.30 | 52.93 |
-------- L T Uiy g P S LT T Uiy U OSEGPR Yy Sy Qi YUy Ry YU S EpI gy Y 3
soo | 13.75 | 14.36 | 13.73 | 11.60 | 12.33 | 10.22 | 5.8 | 7.04 | 6.26 | 9.97| 13.80 | 15.19 |
-------- L S B L L LTy PHEPIFRIPNPEY PEPP Uy Sy SEpIQUu A P i Yippap gy Sy
1000 | 6.13] s5.9a| s5.22| 7.21| 4.81 )] s5.88| 2.79| 2.25] 2.51| 4.53]| 5.30]| s6.17 |
-------- R R e e R e it Lt S et e itttk Rttt Attt atatald
1500 | 2.39 | 3.96 | 3.26| 1.88| 2.11| 2a7] 1.09] 1.65| 1.10| 2.87 | 4.17| 3.78 |
-------- R S L LD R L T SR D DDl R e kel Al L L D el B e B el A R et 4
2000 | 2.24 | 1.43| 1.64| 1.10] t.20] 1.39 ] 1.09} o.60| o0.78 | 1.21 ] 1.61 ] 1.38 |
________ PSRy Y UL P g S R TST T Ui pIpUy 'PEN APPSR SR U S g SPSG IO NI S Y
2500 | ©0.30}! o.66 ] o0.45| 1.25] o0.30] 1.24 | 1.09]| 0.7%| o0.31 | o.60] o0.64 | 1.50 |
________ S S e e g gy Sy S §
o0 ] ©0.60 | 0.33| o0.45| o0.47 ] o0.15| o0.62| 0.93| o0.15{ o0.16 | o0.15] 1.12| o0.60 |
........ L T T N Sy IRpURUUNpURpRY S0 g ey ey A Sy g Ay Ui Uiy g gy iy i Ve
3500 | 0.30 | o0.50| ©0.15] 06.31 ) o06.15} o0.00]| 0.93]| o0.60| o0.00 | 0.15] o0.00| o0.60 |
________ S e S T L T R T rapy IS YEN IR SHUNGEPY SEPIEPPE IO YIPIHPIPpIpEPIY QPR PPy S
4000 | 0.00 | o0.33] o0.15] o0.00| o0.00| 0.31| ©0.16 | o0.00] o0.00} o0.45| o0.16 | o0.30]
________ S o g Ny ey AUV QY S (VS gppiy SEI PRy P
4500 | ¢.30 | o0.00| o0.15| o0.00| o0.30| o0.15| o0.16 | 0.30) o0.00| o0.45]| o0.16 | o0.00 |
-------- L e Y iy g Qg DIy Uy PRV YRR S 3
soo0 | o0.00 | ©0.17 | o.00 ] o0.00] o0.15] o©0.00| 0.31| o0.00| o0.00 ] ©06.15]| 0.00] 0.45 |
-------- T S O e gy Sy U Qg R SRRy S U
ss00 | ¢.15 | o0.00 ] o0.00} ©0.00| ©0.90) 1.08| 1.71]| 2.54| o0.47}] o0.5]| 0.16 | o0.60 |
-------- L T T e S S Y T
6000 | 0.15 | 0.50 | o0.75 | 1.88 | 4.51 | 2.7 | 3.72 | 2.69 | 1.41 | 3.32| 1.61 | o0.45 ]
________ 5 Y 9 g g g S S " Y
6500 | 6.28 | 4.29 | s5.82 | 4.86 | 3.16| o0.46| 1.40| o0.00} 1.26 | 4.23] 7.38| 5.1 |
________ 7Py g 3 g g S G Uy ‘P USpul ey P

7000 | 0.60 | ©0.17 | 1.49 ] o0.78 | ©0.15) o0.00| ©0.00| o0.00} o0.16 | 0.15] 1.12} o0.60 ]

________ O O S Gy G S SR

Total 669 606 670 618 665 646 643 668 637 662 623 665 7794

Figure 37-7




CLIMATOLOGY ERRORS BY MONTH

PBRCENT FREBQUERCY

TABLE OF ERROR BY MONTH

JUN jous |Aug
’
0.15 | o0.00 | o0.00
________ L U
0.31 | o0.16 | 0.00
________ 4 mmmmeebemmcens
0.31 { 0.16 | 0.00
________ et eem
1.08 | o0.93| 1.5
________ P
8.20 | 71.29 | .08
________ b
22.45 | 22.17 | 20.36
________ o b
30.19 | 35.0¢ | 34.73
________ Vrmccmcm b e
16.87 | 13.49 | 17.37
________ bt
8.82 | 5.58 | 5.69
________ mmmmmmm b
3.56 | 2.79 | 3.29
________ bt
1.39 | o0.62 | 1.38
........ LSS .
1.26 | 1.55 | o0.45
________ $mm e bmmmmman
0.93 | 1.24 | o0.45
________ P S
0.46 | 1.24 | 0.60
________ fommmm—e b s
0.15 | 0.16 | 0.30
________ $emmcme oo
0.00 | 0.31 | o0.30
________ bmmcmeeboemamen
0.15 | 0.00 | o0.00
________ PP
0.00 | ©0.31 ] 0.30
________ bmmm b oo ms
1.86 |  0.31 | 4.04
........ PN
1.86 | 3.722 | o0.00
________ b bem e
9.00 | 2.95 | 1.20
________ bt
646 645 668

Figure 37-8
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RMS ERRORS {(meters) FOR
Ft Lonesome, FL (TPA RAOB Data)
Range=175 NM Angle=0 DEG
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1804 1784 1872

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 2093 2185 1998
FEB 1830 1659 1986
MAR 1821 1570 2042
APR 1992 1663 2273
MAY 1572 1526 1618
JUN 1442 1417 1467
JUL 1494 1545 1442
AUG 1622 1537 1701
SEP 1398 1507 1283
oCcT 1948 1997 1896
Nov 2067 2318 1785
DEC 2147 2479 1753

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 2023 2041 2006
FEB 1794 1613 1959
MAR 1762 1499 1992
APR 1944 1655 2195
MAY 1606 1576 1635
JUN 1465 1428 1500
JUL 1547 1591 1501
AUG 1696 1600 1785
SEP 1435 1582 1277
oCT 1917 1899 1934
NOV 2036 2244 1805
DEC 2029 2241 1792

Figure 38-1
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Ft

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS

Lonesome, FL (TPA RAOB Data)

Range=175 NM Angle=0 DEG

STANDARD
MEAN DEVIATION
307.19 1778.04
525.51 1704.94
764.14 1708.62

Figure 38-4

MINIMUM
VALUE

-2959.7
-4203.8
-3879.4

MAXIMUM
VALUE

6535.3
6227.9
5997.4




TRIEXPONENTIAL MODEL ERRORS
Ft Lonesome, FL (TPA RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative cCumulative

ERROR Frequency Percent Frequency Percent
-3000 1 0.0 1 0.0
-2500 4 0.1 5 0.1
-2000 12 0.2 17 0.2
-1500 290 3.7 307 3.9
-1000 1447 18.3 1754 22.2
-500 2110 26.7 3864 48.9
0 1643 20.8 5507 69.6
500 902 11.4 6409 81.0
1000 408 5.2 6817 86.2
1500 212 2.7 7029 88.9
2000 90 1.1 7119 90.0
2500 61 0.8 7180 90.8
3000 41 0.5 7221 91.3
3500 23 0.3 7244 91.6
4000 21 0.3 7265 91.9
4500 22 0.3 7287 92.1
5000 164 2.1 7451 94.2
5500 168 2.1 7619 96.3
6000 246 3.1 7865 99.5
6500 43 0.5 7908 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-4000 3 0.0 3 0.0
-3500 2 0.0 5 0.1
-25900 3 0.0 8 0.1
-2000 2 0.0 10 0.1
-1500 61 0.8 71 0.9
-1000 597 7.5 668 8.4
~-500 2088 26.4 2756 34.9
0 2202 27.8 4958 62.7
500 1218 15.4 6176 78.1
1000 549 6.9 6725 85.0
1500 265 3.4 6990 88.4
2000 127 1.6 7117 90.0
25900 59 0.7 7176 90.7
3000 36 0.5 7212 91.2
3500 35 0.4 7247 91.6
4000 17 0.2 7264 91.9
4500 15 0.2 7279 92.0
5000 33 0.4 7312 92.5
5500 401 5.1 7713 97.5
6000 195 2.5 7908 100.0

Figure 38-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH

. PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB [ AR | aPR |MAY | Jum joun |avg |sgP jocT |Nov |oeC | Tota:
-------- T e T e QS Sy g SUQ VY p I (PSPPI
-3000 | ©0.00 ] o©0.00 | o©0.00}] o0.00] o0.00} o0.00] o0.00] 0.15]| o0.00] o0.00] o0.00| o0.00]
-------- B T T e T R T QTONEp Uy iy gURy g Nl S Sy g gy Sy
-2500 | o0.00 | o©0.00| o0.00{ o0.15| o0.25}| o©0.15{ o0.00| o0.00]| o0.15]| o0.00{ o0.00| 0.00 |
-------- L T e R h T e TUIppUCUI LY P UAFGNAMpIp g Y UGGy Sy g D S 1
-2000 | o©0.00 } o©0.00| o000 | o0.00| 0.15| o0.46| o0.30] o0.75] o0.00]| o0.00]| o0.00]| 0.15 |
....... S T yUGpuny -3y gy VAl S5y g Sy g S S S g O g S S Qppy
‘ -1500 | 0.29 | 66 | ©0.15| o0.00| 2.23| 7.26 | 9.60 | 11.18 | 6.63 | 3.13| 1.26 | 1.34 ]
-------- L T T S T T T Ty D RN A SR Sy gy "o Sy Py QU U G Gy S
-1000 | 6.47 | 6.73 | 7.93 | 10.79 | 20.21 | 30.29 | 32.05 | 30.70 | 32.67 | 16.57 | 14.65 | 9.99 |
-------- g e gy NP g s QG Sy SO SO Sy SO YIRS PP Y
-500 | 21.03 | 25.67 | 25.15 | 25.23 | 29.57 | 29.21} 27.18 | 26.38 | 30.35 | 30.00 | 28.19 | =z22.50 |
________ S g g 5y g g g Yy S g Y U R S Y
0| 28.24 | 27.26 | 27.99 | 25.08 | 18.28 { 14.53 | 13.29 | 14.90 | 13.20 | 17.91 | 21.73 | 27.27 |
........ gy 0B Oy
500 | 17.79 | 14.94 | 16.92 | 15.35 | 13.52 | 7.26 | 6.20 | 4.17 | 5.08| 10.15 | 11.02 | 14.46 |
________ S T e TR PNy PEPISRPISPI PSPPI SUPIPIPIPINTIIE IR Y 3
1000 | 8.38 | 8.210| 7.93}| 6.53] 4.26 | 2.32} 2.66 | 1.94| 308} s5.52| s5.20] 6.11 |
-------- g S gy gy Vg S G Sy U U S Py spiey |
’ 1500 | 1.68 | 4.76 | 3.29 } 3.19 | 2.97 | 1.70| 1.33 | o0.89 | 2.62 | 2.2¢ | 3.31{ 2.38]
-------- L e R R R et i L Tt R e Rl R R e At ettt S P e e e 4
2000 | 2.06 | 1.81 | o0.90| 1.37| o0.74}| o0.62| o0.59| o0.45| o0.92 | 1.9¢} o0.9¢ | 1.34]
———————— R e e B Rt D o ik ittt bttt Attt itk Attt R §
2500 | o0.88 | 0.99 | o0.60 | 1.22 | o0.89 | 0.31| o0.30| o0.45| o0.46 ] 0.75]| 0.94 | 1.49 |
-------- S e T gy Y gy S g S S SO 1
3000 | 0.59 | o0.49] o0.30 | o0.15) o0.15} 0.77| o0.30| o0.60| o0.15]| o0.90 | 0.79 ] 1.04 |
-------- L T T el e L T T TRy DUPR S PISIPIpUpY SEPIEPIPPppY PE Iy SUPLPIPIISIPRY SUEp R 1
3500 | 0.29 | 0.33] 0.0 | o90.30] o0.59| o0.00| o0.4¢| ©0.00| o0.00| o0.45] o0.31 ] o0.15]
-------- L e T L L T T T Ry SRR R R SR Sy P! YU LY DU SEIPE Y SIS
4000 | o0.00 | ©.36 | o0.30] o0.30} o0.45} o0.15] 0.15]| 0.45] o0.00| 0.45]| o0.47] o0.30 |
-------- L T T T e R E T r Tt TIPSR S IOIISRUY DIPIPISGUPEPIPIY SUPIPIPUpIPEPIY EPpEPEIPIESN PUPISIIIIGIPIY PEPISIS P 3
4500 | 0.15 | ©0.33] o0.00| o0.00| o0.15| 0.46 | o0.44 | o0.45| 0.00| o0.60{ 0.31] 0.45 |
________ Uy g P S SR SO S SO SN Y PP
&H 5000 | o0.15 [ ©0.66 | o0.15f o0.30| 1.19] 2.78| s.02| 6.11 | 4.16 | 2.24 | 1.42| o0.60 |
......... T G S N S O
5500 |  0.44 | 1.81 ] 2.5 ] 4.71 ] 3.57 | 1.24| o0.15| o0.45| o0.46 | 4.03 | 441 | 1.79 |
........ g S Uy U S Y
. 6000 | 6.62 | 3.94 | 4.3¢ ] s5.32| 1.04| o0.46| o©0.00| o0.00| o0.15| 3.13] 4.88 | 7.45]
________ S S Sy gy Sy g i gy g S ¥
6500 | 2.94 | 1.31 | 0.90f o.c0| o0.00| o0.00| o000} o0.00] o.00{ o0.00] o0.36] 1.19 |
-------- S Ty S Tt L T LT TENPUDEP A SR ISP PSP DUPII PP U USSR Ui I ————
Total 680 609 668 658 673 647 677 671 649 670 635 671 7908

Figure 38-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR |apR {MAY [oun jour |avg |sep joct {nov |peC | Total
———————— R e At R e R it e i il bt R T O et d
-4000 | 0.00 | o0.00 | o0.00| o0.15| o0.00] o0.00) o0.00] o0.15| o0.15] 0.00| o0.00]| 0.00 ]
———————— R A et A et e T R e it R R et ettt St D
-3500 | o©0.00} o©.00] o0.00| o0.00] o0.15] o©0.15] o0.00| o0.00] ©0.00] 0.00| 0.00| 0.00 |
-------- B et R it it R i ST TTPUY WPSIEEISRpUPUY JUPIREPE ISR JUN S R ' SO |
-2500 | ©0.00 | o©0.00 | o0.00| ©0.00| o0.00| o0.00]| o0.00| o0.15} o0.00]| o0.00{ 0.16 | 0.15 |
-------- LR s e R il Rt Rtttk St RIS DEPREIDRPIPEISIID YIRPEIEEPEPENE WU RIS g S U S S
-2000 | o©0.00| o©¢.00 | o0.00| o0.00| o0.15| o0.00| o0.00] o©0.00| 0.00| ©0.00}| 0.00]| 0.15 |
-------- L T R b L e L TR TP NPIpY SEUREORPRPUPITIY PP SN PGS SRy Sy Py DI RSy
-1500 | ©0.00 | 0.33 ]| o0.15| o.61{ 0.59| 0.93| o0.59] o0.75} 0.3t 3.13| o0.47| 1.3a}]
-------- LRl bl DR R it bl i e Sttt et i e e T D et e e L DL T 4
-1000 | 3.38 ] 3.61 ) 5.54| 9.73| 7.2 | 7.57| 8.27| 7.30| 10.32 | 13.13 | 4.41| 5.69 |
-------- T e T T T TR "pUS SRRy Sy S OSSPy SPUIP UG P WY S Sy PP
-500 | 22.50 | 24.79 | 231.59 | 27.51 | 26.60 | 27.36 | 27.62 | 26.68 | 30.51 | 22.69 | 26.30 | 22.80 |
-------- B T T T 2 e T e T 4
0| 30.4¢4 | 30.58 | 29.04 | 26.29 | 20.23 | 29.21 | 27.18 | 29.36 | 27.58 | 25.37 | 28.82 | 22.35 |
-------- B T T T Yor Sy Sy e Y LT T piouypr PP pREpEY Yy S e T P ey 3
500 | 17.79 | 16.58 | 11.53 | 14.29 15.75 | 16.23 | 16.25 | 16.39 | 14.33 | 12.54 | 14.80 | 18.33 |
-------- R R D etk D ek Tt DL DRt L il S e e e L LR S e T E T el Dl e R E ik 4
1000 | 8.24 | s8.05| 8.38| s5.32| 8€.62] 7.73| 6.9} 6.1} 4.62| 5s5.97| 7T.09] 6.26 |
-------- L e e bl e e S it alad ol Tl bl el A et et e el A At bkl bl 4
1500 | 3.97 | 4.76 | 3.59 | 3.04a ) 3.12] 2.32| 3.8¢| 2.83| .24} 33§ 2.20]| 47|
-------- B T T B . T Tk T S S L T Ty Lk 4
2000 | 1.62 | 164} 0.75| 1.67 | 1.63| 1.70| 1.62 | 1.34}| 2.62| 1.49| 1.89 ] 1.34 |
———————— L L T D R D T T e T e S e S TP v Ay TP R §
2500 | 0.7 | 0.99 | o©0.45] o0.30]| o0.45]| o0.62| o0.89 | 0.30 | 1.23| 1.3¢4| 1.26 | 0.45 |
-------- R T S T T UL T UGS (PN PU' NPOYRNN USRI SNy Sy (g SR S 4
3000 | 0.74 | o0.16 | ©0.45| 0.46 ] ©0.30| o0.46 | 0.15]| o0.45 | ©0.00| 0.45] 0.47 | 1.34 |
........ L g GG RSy SN U
3500 | 0.15 | ©.33] o0.45] o0.15| 0.59| o0.62| o0.48| 0.75{ 0.31 | o0.60 | 0.79| 0.15 |
-------- e U g g Y O g (g QPSP | U §
4000 | ©0.15 | o0.33| 0.15| o0.15| o0.45| o0.15| o0.4¢ | 0.5 ] o0.00] o0.30] o0.16 ] 0.15 |
________ S P g Sy g S UGy Sy gy SR S QU QU S (PRI
4500 | ©0.29 | ©.33] o0.00 ] o0.00| o0.30]| o0.15| o0.15| 0.15] o0.00] o0.15] 0.31 ] 0.45 |
________ o S g g g g g U YUy g Uy PP ¥
soco | o0.00 | o0.16 | o©0.00| o0.30| o0.00| 0.31| o0.00| o©.15] o0.00 | 3.28 | 0.31 | 0.45 ]
________ S g g g iy S g g S gy Py Sy
ssoo | 4.85 | o0.66 | 4.19 | 10.03 | 3.12 | 4.33| 4.73| 7.00| 4.78] 2.54} 7.09| 7.30]|
_______ SO S UL SO PID S
6onn | 595 4 6,73 ) 3.74 ) o0.00) 2.67 | o0.15}| o0.89 ) o0.00 ) o.00} 3.88 ) 3.46] 3.13 |
_________ Sy SOy N S S
Total 680 609 668 658 €73 647 677 671 649 670 635 671 7908

Figure 38-8
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RMS ERRORS (meters) FOR
North Truro, MA (CHH RAOB Data)
Range=175 NM Angle=0 DE
ENTIRE POR

STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE

1932 1894 1980

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 00z 12z
JAN 1067 996 1135
FEB 988 858 1101
MAR 1394 1445 1342
APR 1951 1942 1959
MAY 2362 2575 2131
JUN 2566 2618 2515
JuL 2739 2786 2691
AuG 2472 2481 2463
SEP 2114 2219 2006
ocT 1878 1832 1923
Nov 1226 1354 1082
DEC 1103 1061 1144

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1083 1004 1158
FEB 988 854 1104
MAR 1390 1440 1340
APR 1896 1888 1904
MAY 2295 2487 2089
JUN 2490 2565 2415
JUL 2700 2766 2632
AUG 2453 2458 2448
SEP 2056 2143 1966
oCT 1799 1751 1847
NOV 1224 1362 1068
DEC 1110 1059 1159

Figure 39-1




13Nl o

ORLY (LIS vo-ou

4410 120N SNE +—o—e

1) oo |

438
L

HINOR
My mr
L

L1y AYR gy EAL
L I

032

Nv?

0370 0=e|Buy

NN G 1 =eBuDy

£

b

{040 BOVY HHD) YW 'O4nJ | LpON
SYOUYI LHOIAH SWY ATHLNOW

1

- 000¢

2

(SYILIN) sodd) SM

Figure 39-2




3N

AQN

120

030 0=LiBuy MmN CLi =eBuDy
(o800 BOWYY HHD) YN '04rU] UpON

dNOH /8 SHO0d43 LHOIAH SWY ATHLNOW

NYR 014 NV?P

L o0s

0001}

Gogt

- 0002

| cos2

L oooc

4483 SMe

1583110} 4

Figure 39-3




North Truro, MA
Range=175 NM

MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
(CHH RAOB Data)
Angle=0 DEG

STANDARD MINIMUM
MEAN DEVIATION VALUE
570.31 1846.09 -2353.1
466.96 1836.15 ~-2381.2
489.37 1918.98 -2471.9

Figure 39-4

MAXIMUM
VALUE

6501.6
6516.6
6001.2




TRIEXPONENTIAL MODEL ERRORS
North Truro, MA (CHH RAOB Data)
Range=175 NM Angle=0 DEG

Frequency

165
607
1530
2879
1020
419
226
103
52
40
23
11
14
46
263
331

Cumulative Cumulative

Percent Frequency Percent
0.0 2 0.0
0.2 17 0.2
2.1 182 2.3
7.7 789 10.1

19.5 . 2319 29.6
36.7 5198 66.3
13.0 6218 79.3
5.3 6637 84.7
2.9 6863 87.5
1.3 6966 88.9
0.7 7018 89.5
0.5 7058 90.0
0.3 7081 90.3
0.1 7092 90.5
0.2 7106 90.6
0.6 7152 91.2
3.4 7415 94.6
4.2 7746 98.8
1.2 7840 100.0

94

Frequency

185
768
2096
2406
866
348
205
87
49
25
26

13
19
476
174

CLIMATOLOGY ERRORS

Cumulative Cumulative

Percent Frequency Percent
0.0 1 0.0
0.3 25 0.3
2.4 210 2.7
9.8 978 12.5

26.7 3074 39.2
30.7 5480 69.9
11.0 6346 80.9
4.4 6694 85.4
2.6 6899 88.0
1.1 6986 89.1
0.6 7035 89.7
0.3 7060 90.1
0.3 7086 90.4
0.1 7095 90.5
0.2 7108 90.7
0.2 7127 90.9
6.1 7603 97.0
2.2 77117 99.2
0.8 7840 100.0

63

Figure 39-5
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TRIEXPONENTIAL MODEL ERRORS BY MONTH
PBRCENT FREQUENCY

TABLE O ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB | MAR | apR |MAY joun Jou | Avs | sEp |ocT |mov | oEC | Total
-------- R e e e bl L Rl B L LR L itk it bt B e it T R ]
-2500 | ©0.00 | ©0.00 | o0.15| o0.00| o0.00} o0.00| o0.15} ©0.00| o0.00]| o0.00| 0.00]| 0.00]|
________ e e e B Rt e R i T T SHPEAD JUPPRPIEIRY SRR PIRIY JEONPRPIPINNPEPRY YRPIRPINY SU P 3
-2000 { 0.00 | o©0.00| o0.00] o0.00| o0.00] o0.62| o0.74| 0.59| o0.15] o0.15{ o0.00]| o0.00 |
———————— L il e e R e e e i T NP DU EPPHpIYR R YRR ETEPIpRpRY TP I YRR Y R ——
-1500 | 0.15 | o©0.00 | o©0.75] 1.70] 3.74| 3.40| 6.36 | 3.56| 1.84 | 1.38| 1.42| o0.60 |
........ L T T L LT} T yuoup iy SOy YU S U ST
-1000 | 3.03 | s.21| s5.28| 7.25| 13.02| 13.89 | 12.28 | 10.22| 6.89 | 5.67 ] 5.04| 4.65 |
------- D e T R Rt B i TSPy DI NPIILY SIPIPISIPIIPIY PIPIPIPIPIHS' SEPIHNPIPUIP SUNPUISIPIP §
-s00 | 16.06 | 15.63 | 20.06 | 20.83 | 21.86 | 20.52 | 15.53 | 20.00 | 22.66 | 17.92 | 23.15 | 19.82 |
-------- L e e e et it Al D A e bl Rtttk Al et B g
0| s4.85 | 59.33 | 48.11 | 32.41 | 23.35 | 16.51 | 17.16 | 20.30 | 24.96 | 34.92 | 47.72 | s3.90 |
________ T B e A 0 T gy gy gy gy gy S Sy QORI Sy SISy 3
500 | 8.94 | 12.94 | 13.73 | 14.81 | 10.33 | 11.42 | 10.80 | 11.56 | 15.62 | 19.30 | 13.54 | 13.36 |
———————— R e e e e i e R el el i S Y e R el 3
1000 | 2.88{ 2.69| 4.68| 7.25| 7.63| 6.48| 6.07| 6.22| 7.81| 6.43| 2.99| 2.70 |
-------- L el T e e T T il Ll T VDU S PIPHPHEIY SEPICHPINIPISHPIY PISEPIEPIEpIpIY PIPIEPIPIPIPHPLY PIPIPISPIUP $
1500 | 1.21 | 1.68 | 2.41 | 2.47 | 2.69| 432 | s.92| 4.44| 3.83] 2.30| 1.89| 1.20 |
-------- S L T T ek D Pty U Y- IS UY NP AR SR Y
2000 | o0.30| o0.50) o0.15| 1.85| 1.20| 2.47 | 1.76 | 3.26 | 1.68] 1.53| o0.31]| o0.60]
-------- L T T L R e e Sttt e T T PUPEPPIIY PUPIPEPISUPEpI SHPI ISP SUSEPUPIFIFNIY JHPISRPINES DUIpRpSp 3
2500 | 0.15| o0.00 | o0.30 | 0.93) 1.20| 1.08| o0.44| 1.19| 1.38| o0.92} o0.16) 0.15 |
........ S S S T ey Qg QP PV Sy SN Y
3000 ] o0.00| o0.00| o0.00| o0.62] o0.60] 1.70| o0.4¢4| o0.59| 0.92| o0.46 | 0.47 | 0.30 |
-------- S L A T e T TR PR T URUQUR Y U S SRR ISP S T S SRR SEpuppapau— 3
3500 | o0.00 | o0.00| o0.15| 1.08] o0.30| o0.46] o0.30| o0.30| o0.31| o0.46 | 0.6 | o0.00 |
-------- e L T T T L S WIS SHPIHPIRpLY YUY PRPIIIPIpRNNPIY JIPUpRp 3
4000 | ©0.00 ) o0.00} o0.00]| o0.46| ©0.90] o0.00| o0.15] o0.00} o0.00]| 0.15] ©0.00| 0.00 |
________ T T e L DT YV S SpUGU PR YUY |G Y o U 3
4500 | o0.00 ) ©0.17 | o0.15| 0.46| ©0.15| o0.15]| o0.15| o0.44| ©0.15] o0.00| o0.00 ] o0.30]
-------- S S T T s T T T ey U YU P SUIpEPEPE UL PN WP 3
sooo | ©.00 | o0.00| o0. 00| o0.15| 0.5} 031 2.07| 3.41| o0.61] o0.00| o0.00| o0.15]
........ T S T YV Sy gy Sy Qg gy Sy USSP PSSO S
ss00 | ©0.00 | ©0.00| 0.00| ©0.00| o0.45] 6.17 | 14.50 | 10.67 | 6.13] 1.38| o0.16 | o0.00 |
........ P G S S O G S PRIPY
6000 | ©0.15 | o0.3¢ ] 1.36} 5.25 | 11.08 | 10.34 | s.18| 3.26 | 4.90] 6.28 | 1.42| 0.75 ]
........ B S G S SO SO VOO SO
6500 | 2.27 | 151 | 2.71 | 2.47| 135 | 0.5} o0.00| o0.00| o0.15]| 0.77 | 1.57 | 1.50 |
________ S g S g Ty SOV S S SO SU SR S

Total 660 595 663 648 668 648 676 675 653 653 635 666 7840

Figure 39-7




CLIMATOLOGY ERRORS BY MONTH
"II" PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTH
Col Pct |JAN |FEB |MAR | AP |May joun |auL | Aug |sge jocT |wov | oEC | Total
________ B S S L L T L LT T Uy (PRI R PPN NP I Iy Uy U NI QUG Sup Sy
-2500 | o0.00 | o0.00| o0.00| o0.5]| o0.00| 0.00| o0.00| o0.00| o0.00]| o0.00]| 0.00| 0.00]
———————— R e R e R e el B e e DR o R R et R R R e A T T g ]
-2000 | ©0.00 ] ©0.00] o0.30| o0.00| o0.00| 1.08] 1.8} o0.30) o0.31] o0.46| o0.00]| 0.00 |
-------- g g o S g T Lt SOV UNUPENY Uty S Syl ST PR | R pp— 4
-1500 | o0.15 ) o0.00 | o0.30 ] 1.70 ]| 3.7¢| s5.26| 7.25| 4.15| 1.99] 3.37 | o0.00| 0.00]
t. -------- R tmmm R R dad R i P mm————— bormr o o ———— L ataiad tomrrmmm L el R ket +
-1000 | o0.61 | 2.02 | 3.62| 11.27 | 15.42 | 18.36 | 11.54 | 10.67 | 13.02 | 24.50 | 4.09 | 1.80 |
-------- R e o R e e ket b R e T D L R e e Tl D ittt d
-500 | 14.70 | 23.70 | 34.84 | 36.27 | 27.25 | 22.07 | 18.79 | 21.33 | 29.86 | 31.85 | 33.70 | 26.88 |
-------- D i et e Akttt e e B R bttt At R R el e ek 1
0| 65.45 | 54.79 | 36.80 | 20.68 | 18.86 | 14.97 | 15.53 | 17.48 | 19.75 | 18.22 | 39.84 | 48.50 |
———————— R e Rl o R e L e L LR R bl Ll bl Ll bbb Rl R Rl i St e A L R D bl Rt e Tk 4
500 | 11.36 | 11.93 | 12.67 | 9.88 | 9.88 | 7.72 | 11.09 | 12.74 | 12.71 | 6.56 | 12.44 | 13.51 |
-------- L el it P R TR P R R R E Tl ek Atttk Aattt e R e e A Ty )
1000 | 3.33| 3.03] 3.77| .25} s5.69| s5.25| 5.62| 6.67| 3.3 | 2.60| 3.46 ] 4.50 |
-------- R e et R R e e At R e S Tt e R Rt
1500 | 1.20 | 1.68 | 2.71 | 1.85] 2.5 | 3.86| 4.44 | s.89| 3.22} 1.99| 2.20]| o0.60 |
————— L e e i e e e e Rl L st L Ll bl T il Lt i Lt R R bbbk i b Rt
‘zoool 0.61 | o0.84 | o0.30] 1.85| o0.90| 1.39| 1.18| 2.37 ) 1.3 | 077 ] o0.47| 1.05 |
-------- S S T T Lk Z T Ty A T T TN ORI 3
2500 | 0.15 | ©0.00 | o0.30 | o0.93] 1.35| 1.s4| o0.59| o0.89 | 0.92| o6 | o0.16] o0.15 |
———————— R e il Stttk AR R R e e et Dt el e e R e et 4
oo | o0.00| o0.00) o0.00| o©0.46) o0.15) 1.08 | 0.5 | o0.30| o.61] o0.15] o0.16 | o0.30]|
-------- S T T T e e B T e Bt P T RPN )
3500 | o.00| o0.00] o0.15] 1.08) o0.60} ©.31| o0.30] o0.30} o0.31} o.61] 0.31] o0.00]|
-------- e S Tt L S e e L e LT TRpREE Y D R 3
4000 | ©0.00 | ©0.00 | o0.00| o0.46 | 0.30 | o©.15]| 0.15| 0.30| o0.00| o0.00| o0.00| o0.00]|
———————— T S R e T e T R TeyupupEy 3
4500 | o0.00 | 0.7 | o0.15]| o0.46]| o0.30| o0.15| o0.00} 0.15| 0.3t | o0.00| o0.00}| o0.30]
-------- T T T T T T
so00 | ©0.00 | ©0.00]| o0.00] o0.00| 0.30]| o0.46 ] 0.7¢ | ©0.59 ] o0.31} 0.31| o0.00| o0.15]
________ O G U GO Ry SO SN
5500 |  ©.0d ] c.o0 ] 0,00 | o0.00] 0.15 | 14.04 | 21.01 | 16.69 ] 11.33 ] 8.12 | 0.16 | 0.00 |
________ L SO SO R O G Uy S S
5000 | o0.00 | ©0.17 ]| o0.60 ) 7.72 | 12.57| 2.31| o0.00| o0.00} o0.00| o0.00| 2.99| o0.15}]
________ g0 S eSS
6500 | 2.42 | 1.68| 3.47| o0.00f o0.00| o0.00| o0.00| o0.00| o0.00} ©.00] o0.00]| 2.10]}
________ G S OO O YU SOy SR U GOy S
Total 660 595 663 648 668 648 676 675 653 653 635 666 7840

Figure 39-8
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RMS ERRORS (meters) FOR
oilton, TX (VCT RAOB Data)
Range=175 NM  Angle=0 DEG

ENTIRE POR
STANDARD
TRIEXPONENTIAL CLIMATOLOGY ATMOSPHERE
1949 1996 1969

RMS HEIGHT ERRORS FROM THE TRIEXPONENTIAL MODEL
BY MONTH AND HOUR

MONTH ALL 002 122
JAN 1685 1126 2100
FEB 1872 1590 2120
MAR 2312 2082 2521
APR 2236 1974 2472
MAY 1915 2109 1699
JUN 1605 1890 1257
JUL 1711 1966 1411
AUG 1673 1938 1359
SEP 1914 2020 1801
OCT 1947 1718 2151
NoV 2157 1555 2624
DEC 2195 1864 2477

RMS HEIGHT ERRORS FROM CLIMATOLOGY
BY MONTH AND HOUR

MONTH ALL 00z 122
JAN 1702 1173 2101
FEB 1877 1603 2118
MAR 2354 2122 2564
APR 2295 2027 2537
MAY 2024 2248 1770
JUN 1650 2061 1094
JUL 1737 2123 1237
AUG 1628 2052 1051
SEP 2005 2166 1829
oCT 2045 1755 2299
NoV 2281 1610 2795
DEC 2172 1890 2418

Figure 40-1
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MODEL

TRIEXPONENTIAL
CLIMATOLOGY
STANDARD ATMOSPHERE

ERROR STATISTICS
Oilton, TX
Range=175 NM Angle=0 DEG

MEAN

216.92
674.06
574.97

(VCT RAOB Data)
STANDARD
DEVIATION
1937.01

1875.17
1883.56

Figure 404

MINIMUM
VALUE

~3267.7
-3799.4
-3762.8

MAXIMUM
VALUE

6668.0
6379.1
5962.1 j|




-

TRIEXPONENTIAL MODEL ERRORS
oilton, TX (VCT RAOB Data)
Range=175 NM Angle=0 DEG

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
-3500 1 0.0 1 0.0
-3000 6 9.1 7 0.1
-2500 16 0.2 23 0.3
-2000 131 1.7 154 1.9
-1500 753 9.5 907 11.4
-1000 1430 18.0 2337 29.5
~500 1990 25.1 4327 54.6
0 1484 18.7 5811 73.3
500 688 8.7 6499 82.0
1600 327 4.1 6826 86.1
1500 157 2.0 6983 88.1
2000 81 1.0 7064 89.1
2500 63 0.8 7127 89.9
3000 30 0.4 7157 90.3
3500 26 0.3 7183 80.6
4000 23 0.3 7206 90.9
4500 28 0.4 7234 91.2
5000 169 2.1 7403 93.4
5500 161 2.0 7564 95.4
6000 254 3.2 7818 98.6
6500 110 1.4 7928 100.0

CLIMATOLOGY ERRORS

Cumulative Cumulative

ERROR Frequency Percent Frequency Percent
~4000 1 0.0 1 0.0
-3500 2 0.0 3 0.0
-3000 4 c.1 7 0.1
-2500 8 0.1 15 0.2
-2000 23 0.3 38 0.5
-1500 107 1.3 145 1.8
-1G600 549 6.9 694 8.8
-500 1786 22.5 2480 31.3
0 2084 26.3 4564 57.6
500 1333 16.8 5897 74.4
1000 667 8.4 6564 82.8
1500 282 3.6 6846 86.4
2000 146 1.8 6992 88.2
2500 104 1.3 7096 89.5
3000 48 0.6 7144 90.1
3500 27 0.3 7171 90.5
4000 24 0.3 7195 90.8
4500 19 0.2 7214 91.0
5000 4 0.1 7218 91.0
5500 25 0.3 7243 91.4
6000 559 7.1 7802 98.4
6500 126 1.6 7928 100.0

Figure 40-5




Angle=0 DEG

Range= 175 NM

HEIGHT ERROR DISTRIBUTION

Qilton, Tx {/CT RACS Data)
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TRIEXPONENTIAL MODEL ERRURS BY MONTH
PERCENT FREQUENCY

III') TABLE OF ERROR BY MONTH

ERROR MONTH

Col Pct |JAN |FEB |MAR | aPR |MaY | Jun {aun |Aug |sEP jocT |Rov |pRC | Total
________ L T S B I N R T R N Ay S ——
-3500 | oc.00 | o0.00 | o.c0] o0.00{ o0.00| o©.15| ©0.00| o0.00| o0.00| o0.00| o0.00| a.00 ]|
-------- L S e Tt e e b T e LT T R JEPUEDUPIGUPIPRY SIS VI Y
-3000 | ©6.00 | o0.00 | o0.00| o0.00| o0.00| 0.31] o0.00| o0.25| o0.00| o0.30] o0.16 | 0.00 |
--------- L L e T T S it L L T T LT SIS EY YUy R Uy g S S S S
-z500 | o0.00 | 0.00 | o0.00} o0.00) o0.36) o0.15]| o0.45]| o0.89 | o0.15| o0.30} o0.00]} o0.15 |
________ L L T vepurpupty '3 R PPy Uy g g g S g Qg gy Sy gy Uy SV SO UG P §
-2000 | o©0.29| o0.16| o0.00| o0.31| o0.45| 3.5} 3.87) s.19| 3.66 | 1.49| 0.47 ] 0.30 ]
-------- B b e e e R e b T e 3 T TPy \IpUP VUG YUy SIS S NN
-1500 | 0.74 | 1.79 | 1.47 | 2.45 | 6.86 | 17.69 | z20.98 | 27.56 | 17.25 | 8.77 | s.03| 2.84 |
--------- L T T T T T T T e T T Oyl NI WP SIS SR S
-1000 | 10.03 | 7.34 | 7.05 | 11.47 | 20.12 | 26.92 | 31.40 | 26.81 | 27.48 | 20.95 | 15.72 | 10.60 |
-------- L e T T e T SR 1 Fpp ey YEpHCpEPEPE I SPpIP U YU PP P SUp IR ¥
-500 | 33.19 | 30.34 | 29.07 | 26.44 | 27.27 | 21.69 | 20.54 | 18.81 | 17.71 | 22.88 | 26.10 | 25.37 |
-------- L e D Lk b et T e R Tl LT T TSNPy U PP R SEPEPISIPUNIDI SISO PRpIY PR
¢ | 30.24 | 33.4¢ | 24.82 | 20.64 | 14.90 | 11.69 | 8.78 | 6.52 | 10.08 | 16.05 | 20.60 | 27.76 |
-------- L T T LT T N TSy S Aup QR g Sy S S U S VP 3
so0 | 10.32 | 8.97 | 12.92 | 12.23 | 11.48 | .15 | 2.83 | 4.30 | 4.58| 9.51 | 9.75| 11.04 |
________ L T T T T e T Ty YUPNPL LU PP NP SUIpEPRpRPEPIS DD QU IR Y
1000 | 4.57 | 3.92| 4.41| 6.42| 4.62] 308 | 2.23| 2.07| 4.58| 5.05] 72| 3.8 ]|
‘lll'} ----- b —wma demmnm———— b bmmmmem e bmmrm———— L drmmmmme - bomam—m—— b mm e R brvmmem—— $mm e +
1s¢0 | 1.77 | 2.28 | 2.35| 2.60] 0.45} 0.92 | 1.19| 1.19 ] 2.44 | 2.23 | 2.99 | 3.43 |
________ e T LT T s T Tk RN DU IR N T PP py U Sy g i gy g g gy gy By g ORI (N nep sy
2000 | 1.62 | 1.14} 1.62} o0.46| 0.89 ] 1.23| o.60} 0.30} o0.76 | 1.04} 1.10] 1.49 ]
........ L T et T e Raer e e T Lk kT EP PRIy PRy 1 S
2600 | 0.15 | t.14 ] 1.32 | o0.46 | 1.34] 0.46 | o0.15| o0.00} 1.07 ] 1.49| 1.57 | 0.45 |
________ e g g U Ry e g gy SOV S Y
3000 | 0.29| o0.65 | o0.44| 0.31 | o060{| ©0.15} o0.00| o0.00 | o0.61) wu.35, 0.16| 0.75 ]
-------- T T L L C S R p g Wy " gy g g0 | Su Sy SRy P Y
3500 | 0.44 | 0.49 ] 059 | 031 ) 0.15 | o0.0c] 0.15| o0.59 ] 9.5 | 0.30] 0.31 | o0.45 ]
........ S e iy S S Qg g Sy g OQp g S gyl SRy S
4000 | ©0.29{ ©0.33 ) 0.8} 0.31 | o0.30} o0.00) o0.15] o0.15] 0.31] 0.30| o0.31 | 0.15 |
-------- T e e T el 2 S e e o L S
4500 { 0.00 | 0.49 | o0.44 ) o061 | 0.30| o031 | 0.5 o0.30| 1.07} o0.a5 | 0.16] 0.00 |
® PO P bommmmaon bmmmmmman [ [ b [ P F . .
5000 | ©.00 | 0.00 | 0.29 | 1.83 | 4.47 ] 4.00 | 4.32 | 4.15] 427} 1.19| o0.63 | 0.30]
-------- T T e S T e S e
5500 | 0.00 | 1.47 | 2.64 | 4.28} 477 | 1.38| 2.08| 1.08| 2.75} 1.49) 1.26 | 1.19 |
.L -------- T —— s [ L et L brme—m - Prmm - - bommnmm L bommmemm = Pmmmm - D +
6000 | 3.39 | 3.10] 5.73] s.20) 0.75] 0.15| o0.15{ o0.00] 1.07 ] 535} 7.5 | 6.12 ]
________ S O G S U S UGPSR SR R
6500 | 2.65 | 2.94| 3.96| 1.68| o0.00| o0.00 | o0.00| o©0.00| o0.00] o©0.30) 1.42 ]| 2.73]
________ S g U 5y P N g Yo SR S

Total 678 613 681 654 671 650 672 675 655 673 636 670 7928

. Figure 40-7




CLIMATOLOGY ERRORS BY MONTH
PERCENT FREQUENCY

TABLE OF ERROR BY MONTH

ERROR MONTR
Col Pct |JAN | FEB |MAR |aPR |MAY |Jun |ouL |avG | sEP jocT |mov | pEC
-------- R i bt e e B i et T P S T TR TUPHSS EIpINURY PP Sy
-4000 | o0.00 | o0.00} o0.00] ©0.00] 0.00] o0.00} o0.00] o0.00] o0.00] o0.15] o0.00] o.
________ L T S e T I L Tk T R SRRy IR NS FpISY YU PISUUEY UI WGy SR Sy UGpgUp Uy Sp ot gy A
-3500 | 0.00 J 0.00 | 0.00 .00 | o0.00) o0.31) o0.00] o0.00| o0.00f o0.00] o0.00] o.
________ L T T T T T ok Ze T S AP PSP ULy U PP S g Sy
-x50 | o0.60f o0.00| o0.00| w0v.00| o0.00] o0.15} o©0.00| o©0.00| o©0.00| o0.15] o0.16] oO.
-------- D e bl B et A et I T Vg g g U oy Sy iy
-2500 | 0.5 | o0.1t6 | o0.00 | o©0.00{ 0.15]| o0.00| 0.30| o0.30 | o0.00{ o0.00| o0.00| o.
________ D e i ittt S S S PPy USSR PEPIUSPRPRpRUSILY PSP PEPI NS i P
-2000 | c©¢.15 ] o0.16 | o0.00| ©0.15| ©0.45| o©0.46 | o0.45| ©0.7¢ | o0.31| o0.30| o0.00| oO.
________ Bt T T T T R ool TSNP U TS U Qg g Sy g A U S
500 | 0.15 | o0.49 | o0.88 | 1.38| 1.49 | 1.85 | 1.4 | 2.96 | 1.98 ] 1.34| o0.47 | 1.
-------- B R R e et T R it Al el e TPy SUIEpINPRYIPIIPY SEPINEpRpUEPEPSURY U S U Y
-t000 | 3.69 | s5.55 | 5.29 | 8.10| 9.24 | 8.77 | 6.99]| 9.93| 9.00| 6.2¢| 2.83]| 7.
-------- L I D e T e i 2t S T T T T DRI RpRpUY RSEPEPEpRpS
-500 | 25.22 | 26.75 ) 21.29 | 18.20 | 22.21 | 22.08 | 22.32 | 22.52 | 24.89 | 18.42 | 16.98 | 28.
-------- L R T R T D R el it Dl R T e SR Py R e LRk LT T JEpUTRpEY JpRpRPRPERRpI
0| 34.51 | 32.30 | 23.49 | 22.94 | 24.14 | 24.77 | 29.46 | 26.67 | 24.12 | 23.77 ] 25.79 | 23
________ S S T T £ R SRR b U UGt g gy St g vupg g Sy PGy P 3
500 | 17.55 | 14.03 | 16.59 | 19.72 | 16.69 | 17.54 | 16.67 | 16.30 | 13.44 | 20.65 | 19.50 | 12.
-------- T T T T T Rt D et T S S L L T LTt Ty RSy SEPEPAPRSpEPR §
1000 | 6.34 | 6.04 | 1072 | 9.02) 8.79}| 8.62| 8.93| 7.26 | 6.72| 9.66| 11.01 | 7.
........ o S Lk T ek TSP S UpPRPEpEpEGHIY P PINPIYNPEpIG WU UPUIIPRY SUIPHpEY PP S
1500 | 2.80 | 2.28 | 3.08| 4.13| 2.24| 4.00]| 2.98] 4.44] 4.12] 4.46] s5.66] 2.
-------- L e e R R e Rt it Al R T S e T L LT P NI 3
2000 { t.92 | o0.98 | 1.76 | 1.22 | 1.34 | 2.77| 1.49| 1.78| 2.90 | 2.08| 2.83| 1.
-------- F S D T T e B i e e Ttk R PN ESUPRPID PUSIPER PRI EUNSIFSPRpEPUS JUPHyIyS IR NIy Iy AU
2500 { ©0.44 | 1.79{ 1.17| o.61 | 164 1.08] 1.34| o0.59| 1.68| 1.78 | 2.06 | 1
———————— R e e i I B D D R T kR R S e LT N Tk |
3000 | 0.15 | 0.65 | 1.0y | 0.31 | 0.45] 0.46| ©0.30| o0.30| o0.61] 1.4 ] 0.79] o0.
--------- L e e e el e R e et T TSy SNy e e e
3500 | ©0.44 ! o0.16 | o0.88 | o0.15) 045 o0.31 | o0.15]| o0.00] o0.46}) o0.30| o0.63]| o.
-------- T T e e T e t Tk L NSRRI SUpERUGURIGUY SEIPIRpIIERIPIPII" SIS OUIpPI Uy U VI S Y
4000 | ©0.29 ] n.49] 0.73] o0.61| ©0.15] ©0.00] ©0.15] ©0.15| o0.31 | o0.45] o0.16 | O.
--------- L T S e R R it Tttt N L LT L L T T TT e ey JUYRPREIPRSIPR e PSR PRy 3
4500 | ©0.15 f c.esj 0.s9f o031 ) o0.30 | o0.00| o0.15]| 0d.44}| o0.15]| o0.00| o0.16] o.
________ L T T S e T e S o o
secoo | ©0.00 | o0.00} o0.00| o0.00| o0.15]| o0.00| o0.00) o0.00]| 0.31] o0.00| o0.16] oO.
........ S N e S T T Tk (Yo SRR "SRGV U U SpSN Upg Uy g Sy Vg YGRS U (GO S
$500 | ©0.00 § 0.6 | 0.29} 1.22] o0.89| o0.00| o0.15| o0.30}| o.15} 0.5 | o0.31}| o.
-------- T o T e S S T 3
6000 | 4.72 | 4.57} 12.19 ) 11.93| .24 | 5.85| 6.55| 5.33| e.8s| 31.71| o0.00{ 11.
________ S N T T i T S LT e R L T TP APy T P ¥
500 | 1.33 | =2.77| o0.00) o0.00| 000} o0.00| o0.00| o0.00}| o0.00| 4.90]| 10.53]| o©.
________ T S e T T S T e T e 4
Total 579 613 681 654 671 650 672 675 655 673 636

Figure 40-8




INI0a0iN 198
(L (I T A el oon 0

v fw o \s: W/ /o .\_ W \ nSw
Q\\D.\ ﬁ\ \@\D.\ D.\Q\ Q\\@\g;
\ {56t (i \ l \
\ \
\ \_: \1
/ 4\ ', / \ \ \ \ "
/ 1LY /
e VN

©3d 0=s1Buy NN S/t=8a0usy (m8Q GOVY 10A) XL ‘UOHID
NOLLOGIHSIA 1HDISH

® . ® » -

Figure 40-9




DISTRIBUTION G

HQ USAF/XOOCW, Washington, DO 20330-5054 . o et e 1
AWS/DO/XT/SC, Scott AFB, 1L 62225-5008 s e e 1
OL-A, AFCOS, FURIChIC, MD 21719-S0T0 e et 1
ISSD-WE (Stop 77), Buckley ANG Base, Aurora, COB0011-9599 e |
SSD/MWA PO Bax 92960, Los Angeles, CA90009-2960) ... .. e e i
OL-K, HQ AWS NEXRAD Opnl Support Facility, 1200 Westheimer Dr, N()rman OK 73069 ..o 1
OL-M_HQ AWS, McClellan AFB, CA 95652-5609 ..o e, |
CSTC/WE, PO Box 3430, Onizaka AFB, CA 940883430 . e, 1 )
OD-4/DX, Onizuka AFB CA OI08K- R0 e e e e 1
Det 1 HQ AWS, Pentagon, Washinyion, DX 203300560 ... !
Det 9, HQ AWS, PO Box 12297, Las Vegas, NV BOUI2-0207 e 1
AFGWC/SYSE, MBB9, 106 Peacckeeper Dr, Ste 2N3, Offut AFB, NE 681134039 ... ... . 2 y |
USAFETAC, SCott AFB, 1L 02 - 5 3R e e et 6
TWW/DN, Hickam AFB. HEOQORS3-SO00 ... et |
2WW/DN, APO NCW YOrK Q904500 Lottt 1
HQ SAC/DOW ., 901 SAC Blvd, Ste MI38, Offutt AFB,NE 68113-5330 .ot e, 1
IWW/DN, Peterson AFB. CO BODTA-S0M0 e e e 1

2WS/DON Andrews AFB, MD 20334-5000 ..ot e 21

Dot 2, 2WS, Hanscom AFB, MA Q173 1-5000) oo oo et e S
SWW/DN, Langley AFB, VA 23665-SO00 ......ooeeoeioeeooeeooe oo eeeee oot !
TWW/DN SCOU AFB, TL 62225-5008 o e e et en ettt 1
SO TCHTG/TTGU-W, Stop 62, Chanute AFB, TIL 61868-50000.. ... 1
2395 TCHTG/TTKO-W_ Keesler AFB, MS 395345000 ..o e !
AFIT/CIR. Wright-Patterson AFB, OH 45433:6583 oo oo | ‘
NAVOCEANCOMFEAC, NAS North [sland. San Diego, CA 921355130 1
COMNAVOCEANCOM, Code N312, Stennis Space Ctr, MS 39520-5000 ..o oo ]
NAVOCEANQO (Rusty Russum), Stennis Space Ctr, MS 39522-5001. . e 1
NAVOCEANO, Code 9220 (Tony Ortolano), Stennis Space Cir, MS 39529-5000 . 1
Maury Occanographic Library (NOC), Code XJL, Stenmis Space Cur, MS 39529-5000 i ]
FLENUMOCEANCEN, Monterey, CA 939435006, ... B TP SRS PSP P PR PPRPPPPPI 1
NOARL West, Monterey , CA QTGS SN0 i i e e e !
Naval Rescarch Laborater. | Code 4323 Washington, DO 20375 i e, TR |
Naval Postgraduate School, Chinn, Dept ot Metcorology ., Code 63, Monterey, CA 939435000 ... ]
Naval Eastern Oceanography Ctr oCliny Section), UTH? McCAdy Bldg. Norlolk, Norfolk, VA 23511-5000. ... |
Naval Western O3 anography Cur Box 113 At Tech Library, Pearl Harbor, HE 96860-5000 ... ]
Naval Occanographs Commond Cir, COMNAVMAR Box 12, FPO San Francisco, CA 96630-5000 ... ... ]
Naval O¢awaography Command Cir, Box 31, USNAVSTA FPO New York, NY 09540-3000. ... ]
Pacthie Ahasle Do Center, Geophysics Division, Code 3253, Pt Mugu, CA 93042-5000 ... ., ST ] -
Dept oi Commerce/NOAA/MASC Library MCS5 (Jean Bankhead), 325 Broadway, Boulder, CORO303 ... . 1
OFCM, Sutte 300, 6010 Executive Blvd, Rockville, MD 20852 e 1
NOAA Library-EOC4WSC4, Aun ACQ, 6009 Exccuuve Bivd, Rockyille, MD 20852 ... N
NOAA/NESDIS (Atn: Nancy Everson, E/RA22), World Weather Bidg. Rm 703, Washington, DC 20233 .. N y |
NOAA/NESDIS (Aun: Capt Pereira, E/SP1), FB #4, Rm 0308, Washington, DC 20233-0001 ... 1
PL OL-AA/SULLA. Hanscom AFB, MA O1731-5000. . oot 1
Atmospheric Sciences Laboratory (SLCAS-AT-AB), Aberdeen Proving Grounds, MD 21005-5001 ... ... 1
Atmospheric Sciences Laboratory (SLCAS-AS-T 310-2¢). White Sands Missile Range, NM 88002-5500 .. ... . i
Army Missile Command¢ ATTN: AMSMI-RD-TE-F. Redstone Arsenal, AL 35898-5250.. ... 1
Army Test & Fval Cmd, ATTN: AMSTE-TC-AM (RE) TCOM Mct Team, Redstone Arscnal. AL 35898-8052. 1

Commander and Director, 1S Army CEETL, Attn: GL-AE. Fort Belvoir, VA 22060-5546............ ... ! .




6510 TESTW/TSTL, Edwards AFB, CA 93523-5000......c.coiiiiiiiioeietiee ettt st ]

RL/DOVL, Bldg 100, Grifliss AFB, NY 1344 1-ST00 .......c.ooviii oot ees et e ner e 1
AFESC/RDXT, Bldg 1120, Stop 21, Tyndall AFB, FL 323035000 ..ot 1
Technical Library, Dugway Proving Ground, Dugway, UT 84022-5000 ............ccooiiiiiot e 1
NWS W/OSD, Bldg SSM C-2 East-West Hwy, Silver Spring, MD 20910 ..o 1
NCDC Librury (D542X2), Federal Building, Asheville, NC 28801-2723 Lo !
NIST Pubs Production, Rm A-405, Admin Bldg, Gaithersburg, MD 20899 ..o 1
DTIC-FDAC, Camcron Station, Alcxandria, VA 22304-6145 ...ttt e 2
AUL/LSE, Maxwcll AFB, AL 36112-5564 ..ottt ettt es s nsas et s s as et e eee e 1

AWSTL, SCOUt AFB, TL 62225-5438 ...t et v et et et es s e easm s er s eene s 5




