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Cited below are the results of an altitude come
parisor based on = reading of a radiosonde pressure
unit, and calculatec« by measuring the slant range with
a range-~finding attachment to a "lMalachite" radio the-
odolite, The relationship between the altitude diver-
gence and the balloon coordinates, the sheltered loca~
tion of the horizontal site and the characteristics of
the subjacent media has been established. The results
of special base~line observations were used to calcu-
late the systematic and mean square errors in altitude,
made by every measuring means, using P, F, Zaichikov's
triple control method.

sMalachite™ radio thecodolites with a range~finding attache
ment are used by all the aerological stations of the Uzbek
Hydrometeorological Service, Observations involving the use of a
"Malachite” radio thecdolite with range«finding attachments
vere begun at the Aral Sea and Tamdy stations in April 1964,
at the Termez station in Septomber 1964 and at the Tashkent
station in July 1965, The radio theodolites at the Aral Sea and
Termez stations are stationary, their antenna systems measuring
10,9 and 7.6 meters in height, respectively., The terrain sure
rounding the radio theodolites at the mentioned points is open.
The few obstacles in the path of the radioe~wave propagation are
due primarily to the negative angle of the horizon cover, Phye
sical secondary reflectors under thg 66 to 170° azimuth produce
ing a horizon angle cover up to 0.60 are found only in Termez,

The Aral Sea Aerological Station is located ~., the shore of a bay extending
in a southeastern, southern and southwestern direction.

riobile malachite-type radio theodolites with a 4,2 meter
hizgh antenna were installed at the Tandy and Tashkent Aeroloe
gical Stations. A large number of obstacles in the way of radioe
wrave propagaotion was noted in Tashkent between 226 and 330°, but
in the other directions the horizon cover is insignificant. The
slope of the site from the center tc the periphery in the area
of the nredominant ballocon directions is 1le2 meters ner 100 meters
of horizontal distance. The "lalachite" radio theodolite is are
ranged at the highest noint as compared to the adjacent arecas.,
At the Tamdy station the largest number of secondary reflectors
arc arranred in the main direction of the balloon movement =«
from 351 to 1250: some obstacles are encountered also in the
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191~230° sector, The other directions, from 126 to 190¢ and
from 231 to 350° are oven, '

The overating range of vertical angles at the stations
under consideration wvas limited to the following minimum angles:
at the Aral Sea station 14,00 in all directions: at the Termesz
station 1k, v in all directions: at the Tamdy station 14,50 ig
directions freae from secondary reflecturs: Tamdy station 26.0
in the sectors with a large horizon covers Tashkent station
13,00 in the area with a large number of secondary reflectors:
Tashkent station 17.00 in the direction of the predominant bale
loon movement: Tashkent station 16.00 in the other soctors free
from secondary reflectors,

The mentioned magnitudes of the minimum vertical angles at
all stations have been established without regard to the season.,

The ,gliitudes 2 and HV’ compared in this study were

calculated by the zlant range and the reading of the radiosonde

pressure unit for all the mentioned stations. The results of
the followingz observations wvere used in this comparison: at the
Tamdy station for SeptembereOctober 1964, Tashkent station for
AugusteSeptomber 1965, Aral Sea station AugusteSeptember 1566,
and at the Termez station for August-October 1966, A total of
208 ascents from the four stations, each lasting an average of
68 minutes, were used for the mentioned comparison, The plote-
ting of an altitude graph to determine il and the introduce
tion of altitude corrections for the earth curvature and radio
wave refraction were made in accordance with (Ref, 5).

A comparative data processing producsd the following ale
titude differences AIi = 'Igf «~ Hag , An analysis of the signs
of these differences shous that I,/ was predominant over II
in the first minutes of observation. In the middle of the obe
sarvation (12 « 40 minutes) the recurrence of the sign differe
ences wvas avproximately the same, and in the end the recurrence
of !I,/& & liegs cases was twice as frequent as the iip¥ > Hafe
cases, At the Tamdy station Hafllag 1s more frequent in
the first 40 minutes, but no sharp differences in the recurrence
of various H signs are noted at that station. At the Termez
station II > s 4 cases are predominant up to 40 minutes,
but after 40 minutes the recurrence percentagze of such differ.
ences is somevhat reduced but still remains predominant,

The difference in altitudes alone is not enouzh to estime
ate the divergence between Hy¥ and Imk . A clearer chare
acteristic of the altitude convergence 1s provicd=d by ths fole

loving magnitude gz = Hxf Hak 1005, The percent ratio of
ags
the altitude differences AH was calculated from liaﬁ
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because of the lesser pbssibilié} of accidental errors in the
calculation of II~P as compared to !I," .

Table 1
The Relation Between the Average /z/ Hagnie
tudes and the Duration of the Cbservations

0-10 min.| 12-40 min. 40 min.| Average
6 3 5 4
6 5 7 5
13 6 5 7
16 7 3 8
L 10 5 5 6 .

The absolute magnitude /z/, as determined by the duration
of the observation, is shown in Table 1,

The large number of significant altitude differences secn
in the first minutes of observation can be explained not only
by errors in measuring the slant range but also by the small
magnitude If s from wvhich the percentage content of Al was
calculated, ‘In the following minutes of observation the /z/
magnitude is reduced on an average to 5 percent, At the Aral
Sea and Tamdy stations the smallest /z/ magnitude (3 - 53)
is observed between 12 and 40 minutes, but it is somevwhat ine
creased later on (5=7'5). At Tashkent and especially Termez the
average [z/ magnitudes, noted between 12 and 20-30 minutes,
amounts to 6 ~ 7%, and are then reduced to 5 « 3%,

The vercentage recurrence of various /z/ mgnitudes for
various vertical angles and slant ranges has been calculated
in order to estimate the relationship between /z/ and the
changing balloon coordinates. Cited in tables 2 and 3 is the
relation between the percentamse recurrence of the /z/ grada~
tions (0 - 5, 6 « 10, 11 » 20, 21 « 30, and 31 ~ 40%) and the
vertical angle gradations from 0 to 900 in 5° intervals and a
slant range from 0 to 120 kilometers in 10 kilometer intervals,

The total number of comparisons n from which the nercente
age recurrence of /z/ vith various vertical angles and slant

ranges was calculated, is cited in the last column of tables
2 and 3,
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R..ecurrgnce of various /z/ rradatims in relation

An analysis of the recurrence of various /z/ gradations
in relaution to the vertical angle reveals the predominance of
[z/ £ 5 at the stations: for 25 4 55° angles at the Aral Sea,
20 359 and 45 55° at Tamdy, 35 459 at Tashkent, and
15 4~ 300 at Termez, There is a noticeable increase in the re=
currence of /z/) 10 for vertical angles larger than 55° at all
stations, and less than 209 at the Aral 5¢da and Tamdy stations
and over 150 at the Tashkent and Termez stations.,

A comparison of the data obtained at the various stations
has established that the greatest recurrence of /z/& 5 is chare
acteristic of 10 =~ 250 angles at the Tamdy and Termez stations,
and 25 « 550 ot the Aral Sea station. The lowest recurrence
of /z/& 5 is in Tashkent, The highost recurrence of the
5¢/z/€ 10 interval with 10 « 25° angles is noted at the Tamdy
and Aral Sea stations, and with 25 « 700 angles at Termez.

/2/D> 10 most frequently cccurs at the Aral Sea and Tamdy sta=
tions at 10 « 250 angles. There is a marked predominance of
such differences at angles exceeding 259 at Tashkent and Termez,

-5

tc a slant range Tabls 3.
grada- _ _ e e

Station . tiom slan® range o km . —
. [z To- | 10-] 20-] 30-T 40-] 50- 60-[ 70-| €0~ | 90-§ 100- 120~}

Z 10l 20f 30l 401 sol eol 70l 80; 90j100] 110} 120
3 -5 3925 {1w)9 {9 |2 {1 |1 |- |- - - |1387
Aral Sea § mv0 l200s |6l 2313102 |1 1- |- -] -/[4a2
11-20 |41 6 | 3 139 {9 {18 {6 |1 |- 1 1| 109
21-30 {40 - { - L1055 |- |5 |- 4> {10 5 51 20
N-40 |67 - { - { - |- |- |~1]-1{- 133} - - 3
™ 0-5 J351 16| 1118 |6 |4 |8 |4 |3 |1 3 1| 639
famday | 6o 135l 13|13 |s {6 |10olnla |7 (3] 1] 2|am
11-20 |29) 4 {8 | 8 |4 |9 |16]|8 |8 |2 1 3| 148
21-30 {39 7 {7 {3 {72 {3 |wwof7 {3 |7 7 -{ 29
31-40 [33] - } - | -}~ }~|=- =]~ 1- 133 |34 3
magk -5 f16| 220191 1s{16f{7 {3 {3 11|11 - {1210
astkent 6~10 |33} 18f 16{ 11 {10¢5 |5 {211 |- - | 890
11-20 63| 14| 4| s|-&4l4s {3 |2 }-1]-1]1 -1 563
2n-30 {77312 7| 2} 2}l - {2 |- }-}{-1- -1 101
31~40 |48 28} 10f 24} ~f{ - |~ {~- 4=~ }|~- 22
Termaz + 0~5 J10}{ 12| 24} 17| 17| 19} 8 2 1 |- |- - {1087
| 6-10 {324 28| 7{ 8| 7} 7{7 y& }-{~-1}- -1 313
f11-20 f6s| 12 f 7{ 3 s} r}l7 11}~ })-1}- -1 225
2130 {82} 16{ 2y -} -1 -|-{-}{-}1-1- -{ 87
31-40 {1000 -} -] =~} -} =} -)- -1- - - 2@
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Thus the greatest convergence of Ha# and Hsf is noted
at small vertical angles: 10 « 250 at the Termes station and
25 = 550 at the Aral Sea and Tamdy stations. The poorest cone
vergence of the readings along the entire range of vertic:zl
angles was noted in Tashkent. '

High [z/ values wers frequently revealed for D 10 = 15
slant ranges at the Tamdy and Tashkent stations aad for
D€ 20 % 25 at the Termez station in the beginning of the observe
ation (Table 3). The predominance of the lowest /z/ values is
characteristic of Tashkent at 15 D&60, Termez at 25(]}‘65,
Tadmy at 15 D&45 and Aral Sea station at 0K D25, The re~
currence of the other /z/ gradations is inversely proportional
to their magnitudes at the Aral Sea, Tashkent and Termez stae
tions, and at the Aral Sea station [z/ = 6 + 10 is predominant
at 25¢. D 55. 1In the case of slant ranges larger than thoss
shown above, the racurrence of larger [z/ vaiues increased at
the Aral Sea and Tamdy stations, and at Tashkent and Termez the
magnitudes of such recurrences were smaller and there were no
sharp differences between them. A comparison of the data applye
ing to different stations revealed the highest recurrence of
small /z/ for D20 + 25 at the Aral Sea and Tamdy stations,
and for D>25 at Termez: /z/> 5 was most frequently noted at
DL 204 25 4t Tashkent and Termesx, and at D> 25 at the Aral sea
and Tamdy stat . Conssquently, the greatest convergence of
Hep and va n the balloon moved a short distance away
(under 25 kilometer) at the Aral Sea and Tamdy stations, and at
D>25 at Termez. In the m?ority of the D&20 cases in Tashe
kent the recurrence of low /z/ magnitudes was less frequent
than at all the other stations.

The relation between the magnitude and recurrence of z
and the combination of vertical angle and slant range gradae
tions can be traced by the figuresof Table 4, FThat table shows
:l;e z magnitude for five slant range. and vertical angle gradae

C :Ss

Slant range gradations: 0 « 10, 10 « 20, 20 =~ 40, 40 - 70,
D 70 xmy vertical angle gradations: 90 4= 70, 704~ 50, 504 30°,
300 « minimum angls, minimum angle - 0°,

The number of parallelealtitude readings at each station
for any gradation of the vertical angle and slant range is
cited in Table 4, A reduction in the number of parallel reade
ings is characteristic of the largest and smmllest vertical
angles and the large (D> 70) slant ranges., The table also ine
cludes information on the percentage content of

2<0 (HoM & Hafs ) cases in the total number of parallel altie-
tude readings.,
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Cases of ! < il are predominant in Tashkent, In Ter~
mez below the D = L0 in the working range of vertical angles
the number of =<0 cases does not exceed 30, of the total number
of readings, Uith D> 40, 2< 0 is found in 407 of the cases at
this station, and with small vertical angles in .70 « 100 of
the cases. At the Aral Sea and Tamdy stations the recurrence of
2< 0 cases also increaser ith large slant ranges and smll vere
tical angli~s, 1In the othe. cases, various signs of % are equie
probable. ’ :

The zverage magnitude of /z/ is also shown in Table 4. A
rising [z/ value was noted at the beginning of the observation
at all stations. The lowest mean values of [z/ were found at-
the Aral Sea and Tamdy stations with 10 D§ 40 for any vertical
angle, and at Tashkent and Termez with 204 D€ 70, while at '
Tashkent /z/ increased in the area of small vertical angles and

at Termez in the area of large angles, especizlly with
b = 70+ 90°,

The fipures showvn in Table 4 characterize the altitude die-
verrence in the direction of the predominant balloon movement
as the ma jority of parallel altitude readings apply to this
sector of observations. To characterize the relations between
/z/ and the conditions of the surrounding terrain, /z/ magnie
tudes vere selected for the areas not included in the sector of
ne vredominant wind direction: at Tashkent and. Tamdy it applied
to a section free from secondary reflectors, and at the Aral Sea
station to sea and land (Table 5),

A comparison of the figures cited in Tables 4 and 5 shous
that at the Aral Sea station the averape /z/ magnitude above the
sea is considerably smaller than above the land, It does not
exceed 4 « 5 of the radicsonde altitude in all the slant rang=
and vertical angle gradations, In the section above the land
ovpposite to the prevailing direction of the winds the figures in
Table 5 are similar to those shown in Table 43 they increase
only at small vertical angles and % = 504700 angles at dise
tances over 20 kilometers,

The average /z/ magnitude for an open section in Tamdy is
somevhat smaller than in Table 4. An increasing /z/ magnitude
was noted only in cases »f small (DK10) and large (D> 70)
slant ranges for vertical angles of 3041569, In the area with
a larpge number cof secondary reflectors similarly located in the
onposite direction of the prevailing winds, all the average

J=1 magnitudes are larger than the appropriate values shown in
Table &,

A
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- There is no marked difference between the figures of
Table !t and 5 for Tashkent. This obvicusly depends on the
similarity of the conditions in the prevailing d_n-ection- of
the wind and-the free additiomal sector. Yith small angles
at D>10, the Tigures in Table 4 are larger than the analogi-
cal vaiues in Table 5, The averege /s/ smgnitudes for the
sector in Tashkent with a large horison cover are npe given bee
cause of the insignificant number of comparative readings.

It aﬁ;iéars‘ from the resylts of the abow-‘hﬂm l_lﬂ-t“é‘
comparisons that in the ma jority of cases the figures for ths

Aral Sea and Tamdy stations (with sandy sdll), snd Tashkent and -

Termoz (with clay soil) are similar in pairs.  The altitude
divergence apparently depends to a large extent on the chape
acteristic features of tie subjacent media and their slectiical
properties (for example, electric conductivity) as compared to
to the effect of secondary reflectors and the bheight of the

~antenna above ths ground surface. YYe know from the theory of

radio~rave propagation in stretified media (1) that the field
strength of the areas with a good elsstric conductivity (the
sea and clay soil) is higher than ths media with a poor conduce
tivity (land, sandy soil, limestonez). There is a better cone
vergence of the ligf and Hag altitudes above the media chare
acterized by a ior field strength, espevially at the end of
the observation vwhen the powsr of the incoming sismal grovs

_Weaker because of the great diitanc;?;frhf-; tl'se“b;uoon-

The specialist engaged in the nimerical methods ~of foree
casting might be interested ‘in the accuracy of determining the
altitude. of the major isobaric surfates.  The altitude of the
isobaric surfaces was calculuted on ths basis of the radar
measured altitude in accordance with (10) for the purpose of
comparing the altitudes at the mentioned levels. A comparison
of the llaf€ and IIsA altitudes on the isobaric levels shows
that at the Aral Sea, Tamdy and Termez stations [z/ does not
excoed 1 ~ 25 beyond 700 ~ 600 millibars, and at Tashkent it

does not exceed 3% beyond 600 millibars and 27} beyond 300 « 400
millibars,

A comparison of the sipgns of the difference revealed a
predominance of liajg over L,/ at the Aral Sea and Tashkent
stations in 1007 of the cases, at Tamdy in 90% and at Termes
in 7975 of the cases,

It would thus be wrong to extend the divergence of the
44 and il altitudes during the specific readings to the
altitude difference of the mmin isobaric surfaces found by the
two mentioned processing methods. The divergencies between the
altitudes of the main isobaric surfaces are less than at cere
tain moments of time because of the averagingeout method used
in the processing.
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ballesn obse

_To aatoulate the
Hy . sltitudes fo

errors permissible in tb~ determination
“altitudes, the latter x re coupared to
by the simultanecus base~line pilot

rvations at the Arel Sea, Tashkent and Termez

- The simultansous measurements of I
-from the sltitudeetime ratio graphs,

SM’-O.QOQ L

The baseeline observations were made and processed accords

The length of the base line

. to the TeC nts in (3).
ing to the requirements (¢ jrs hens 90 and

at the Arel Sea station was 1050 meters,
3850 metars, and at Termez 430 meters.

. _ & total of 27 basesline observations of the radiosondes

and 10 chservations of the radio pilots, each lasting an aver-
age of 21«22 minutes, were carried out at the three stations,
‘sonde .obgarvations was 336; and redio pilot observations 143,
' - and Heg vere taken

2 The Hg altitude defined
'Sy the amalytical method was_not averaged out but included in
the trestmsnt in the form it had been found during the cale
culatiens imde for certain minutes of observations, Cone
.sequently, it was not the averaged value of the Ii§ altitude

that was used for comparison purposes but the actual value re-

.Tlesting the vertical currents vhich are considerable in ths
" atmospheric layer under:consideration, _. S

ol ;lii‘ftmus were cali“:.tih'tod} ' f'or{ every ‘three
‘readings of ths altitude: S T X SET
- " Hy—Hys -
:  Hy = Hop,

”m - HP’"

vhere Hq is the altitude calculated by the results of the
bass~line pilot balloon observations. An analysis of the
- signs of the resulting differences reveals that Hg<& Il

in 85 « 895 of the cases at all stations, B 1L at the
Aral Sea station in most cases throughout the observation (an
average of 80%), A different picture was observabie at the
Tashkent and Termez stations: Hy> Hag in about 53 « 61% of
the cages, L, at the Aral Sea, Tashkent and Termesz
stations in 69, 88 and 95% of the cases, respectively, '

Ia the case of the base~line observations of the transe
ponder, liy/s exceeded Hg 4n most of the cases (85%), a re=
verse altitude correlation was noted in 14% of the cases, and
H‘/¢ = Hy 4n 17 of the cases, :

The triple control method propesed by P, F. Zaichikov

(2, 3) was used for calculating the systematic and random .
exrors in the determination of the altitude by various methods,

-11-
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ute of gbservation vus oce ssad by the triplo
1 -coutri?zt;gg !hgn?.tudes of the sglhmoua altitude messe
- urepants were nlected by the mentioned three methods for each
3 S of/ﬁn ‘three stations as well as for all the stations togethsr.
. {Tuble 6);, The ebservation data for the Tormesz station are
conditionﬂ because of the small number of cases.

:Bu syuumti.c srror in each measuring method was detere
e ,ma ‘on the basis of the recommendations in (3) by the use of
=% “apithmetic msan differences. Assuming that the systematic -

a " _exrer of otie of the measuring methods equals zero, it is posse
'ible ta find the systematic errors of the other two AH meths
- -?':Ab'&s. In the case under consideration it would be moPe natural
.to assums the absence of a systemtia error in ths baseeline -

__:QM of altitude measurement, To ‘determine ths synu-tic
_error i messuring Hopf and Hq& , such an error in bese=line
omrviﬁona was assumed to be. the nomxistontbng = 0.

: : m random error for oach method of nxoaauronont was cal-
’ eulatcd mording to {3) by the following formula N

N— IN-)

““' . q’ﬁﬁ‘b 7= iﬂ 5.2 ‘f’—u.m

Mre N 13 the number of methods of simultaneous maauromnta,
-d% the dispersion megnitude (the square of the average qmd-
ratic. & r) of each of the N methods of simultanedus measure~
‘ments, s the mean quadratic difference of the simultaneous
alti.tude measurements by two methods,

E - -The reliability of the determination of errors, depend

on the accuracy of calculating the mean quadratic error (2, 3),
was calsulated in addition to the systematic A Il and the mean
quadratic with ¢ of errors,

AY
) o
‘_‘”l-‘: = T(] .”l‘\-i’; 1

The average A H, the mean quadratic errors€ in determining
the altitude, and the reiiability of determining the AAIl errors
by the three measuring methods are cited in Tuble 6, The systome
atic error in defining Ilafs at all stations is markedly greater
than the similar error in measuring II « ~In the case of H, /;
and Heh the systematic error increases with time, while the
increase of All,s begins in the first minutes of observation,
and AH«’ reveals a marked increase after 10 minutes., The
systematic AHak errors were negative throughout the observae
tions, and approxinntely similar in mgnitudo at all the three

stations, H:,t is preceded primarily by a positive sign in
Tashkent and Térmez, and by a negative sign at the Aral Sesa

station. =

.12~
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. ) ‘Mean and mean juadratic ecrors (m) in determining
i ‘the altitude measuremen;s (r/l) according to the base-~liune
pilot balloon, radio sounding (r/s) and radar data
J ' | Table 6.
| t - o . -
‘ g Station | Method ain. angle;.
‘ - of | 1 2 - 3
U}lcaaautellem: - .
Min. AW | o aam [ AH | o |aam JAH | o jaaH.
Aral Sea 6a3 0|67 1257 | o 26 |29} o0 | 64 |48
2 _ R B LK) <12 | 17 {241 {~44 | SL | 236 | -71 | 49 | 45
4 | b -7 | 20 |45 | -23 | 30 [ 229 ) -48 | 76 ] 50
| tashkent 6a3 of 22 | 219 0} 331228 0 0 ]33
L p/3 =25 ] o |16 |-22 |- 39 | 229 | -62 | 56 | +38
_ ol -11 | 41 § £22 0] 54 {233 [ -8 | 100 | 45
i : | Termez ~ 6a3 0) 01295 0} 78 |29 o | 87 |x119
g ) b pla 65 | 100 114 | -30 0262 ]-77.]1 o0 {280
' . 17 12 | 142 128 | 90 | 96 [+i02 | 11 | 140 [r142
‘General 6a3 | 0] 51|29 0| 39 |22 0] 48 | 228"
S p/3 1 1] 52 |229 |-32] 36 |22 }-67] 35 |26
s N pla -6 ] 67 §#31 | 6] 70 | =226 { -7 | 104 | 33
Statfon | Measuring : I
Method 9 10 12
"AH | o |amE | AX o | sr]an | o |asE
Aral Sea 6a3 6| 110|262 of| 8] 0] of 60] 275
p/3 -197 0f+46 |-215) 54 #53|-203| 94 | 281
p/n -121| s58]250 |-102 | 44| 51| -98 ] 108 | 85
Tashkent | a3 0} 126|295 0} 184 ) 282 0| 182:]+105
p/3 -174 0f+81 |-190| 169 | 279 ]-187| 82 ] 268
p/~ 52| 214 k113 23] 238] +95| 81| 126 | 94
Termez 6a3 0] 87]296 0f 58| 87 0] 147 |+168 '
p/3 -170 0]67 |-247] 66| #86}-220} 121 |+158
p/r 60] 74|91 | -30| 122 +79| 63 0 {13
General 6a3 0| 121452 0] 19| 51 0] 132 ] 60
p/3 ~183| 0|=#42 | -206) 64} x48]-198] 92} 256
ol -16| 168|259 | -22| 154 | #57] 18] 135} %61
- 13 -
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Table 6 -- continued

DD @oRD

Thl

Al o [aaH] am) o JaaHaH o {aa YA ] o |aaRY AH] o [AAHY]

0] 73| 42 0] 9441 35 0§158 | +88}. 0| 52| *36} . O] 68| =42
=790 01 %35 -95 0§ #28|-121] 0 | #46}-104 | 17 | 230|-126} 10| +33
=53} 61§ =:4C| -82} 93} #35] -86}141 | 84 ~56 | 49} +35] -48} 521 +39

Of 142§ =271 0] €0] 31 of 0] 62 0} 65] 259} O} 22} 68
-84] 70| #60]-127} 109] +31{-111§100 | #71}-152} 76 | +60|-143| 77} 273
250 120 | *67| -2} 124) #36] 93]199 | 288| 43 |157 | 73} 72} 176} +92

0y 74| %107 0 0] 33 0] 0§ 68 0 0} 61 0] 66| +89
-103} 10| +#93}-153] 66| =47{-160] 21 | *89}-190| 52} £76|-177 0] +68
100] 108 +119] 57| 88] +531 577100 |+104) 40{ 87§ #91] 37 101 | £105

0] 116 *42 o] 571 =21 0] +42 0] 471 236 0f 53§ *20
-811 44 #35/-120f 91 133 -116] 0 | 40]-142] 73| +39]-1427 50| %20

6] 113§ =421 -22| 125] *4 46§ 133 | £55] ‘11| 135} =#45] 19 0] *14

Tbl
14 16 18 20
b H o Yasy |ag o |anH |aH o Y AMHH§ OH g AAH
0 80 | 87 0 - - 0 - - 0 - -
-333 20 { #80 1-292 - - f-172 - - |-297 - -
-193 | 158 {+106 }|-212 - - 110 - - |-160 - -

0] 254 j#131 0} 172 ) 92 0] 105} #81 0 = =
~144 98 1+£108 |-322 48 1 +78 | -194 77 | +76 |-215 = =
154 | 179 |*118 351181 1 #94 ] 113} 110 | #82) 130 = =

of 40| - 0 - - - - -1 - - -
. -190 | 155y - [-205] - - - - - | - - -
; 170 0 - |10 - - - - -1 - = =

0] 236 | +93 01 161 | 272 0| 150 | +75 0 271 |£176
-220 97 | £79 | 302 |} 165 | +73 {-218 72 | £64 =250 0 125
98 | 192 | :88 -1 ] 100 | =66 94 | 111 | +68 6 186 |+150

- 14 -
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As vas to be expected, a review of the mwean quadratic
magnitudes of the random altitude deviations Zrem the maan'vaiuo
reveals that ¢fg exceedsdaf in most cases. Jyisa
fairly large wdgnitude but it does not basically exceed Gasl .
This fact is not subject to any doubt in view ¢f the character=
istic method of defining lI§ used for each minute without averw
aging them out. An analysis of the magnitudes cnaracteriring
the reliability of the average or mean quadrstic Jlifferences
shows that the maximum error of an average Adhat all the stae
tions is approximately the same at certain mements of time for
all the three measuring methods, TheAAHvalues increase toward
the end of the observation, and in most cases ANH(E andAAH(A\H
for each method of mexsurement,

In viev of the above, it may be concluded that the radar
method of altitude determination produces a smaller systematic
error than Hys . The considerable mgnitudes of ths random
errors in determining Hafs are due to the method ¢i radio-
wind observations vhereby the accuracy of the readinss of the
slant range and the angle coordinates depends in large measure
on subjective factorst the simulsaneousness of the readings,

the experience of the observer and the extent of his concentrae
tion.

In conclusion, a simultaneous processing of two radioe

wind observations of the radiosonde was carried out Ly three
methods: .

1) the processing of A = 30 = D on a drawing :able based
on the slant range and the interpolation for standavrd altitudes
of wind velocity and directisn for the II,,/, altituvde:

2) the processing of A = 30 = D on a drawving board based
on the slant range and intervolation for the Ha/f altitude:

3) the processing based on a conditional vertical speed
and interpolation for the I, 4 altitude,

The following differences wvere calculated in the comparison
of the three aboveeindicated processing methods:

AVi= V.-V, ad,=d,-d;
AV;=V,- Vs  8&d =dy-d,

where V; and d; are the speed and direction of the wind defined
by the first processing method, and V2 and do, V

and d, are the
same magnitude found by the second and third metgods regpectively.

-15-
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The average divermencies of the wind velocity betwsen the
data computed by various methods are small for all the altie
tudes, and do not exceed 2 mfsec. for AVy, AV, and AV, The

maximum differences are: Avlmx =5 m/sec,AV_gm: = 3% 5 m/sec.
andA V3 = k6 m/sec.

The divergencics between the wind directions cormputed by
the first and second, second and third methods are of considere -
able magnitude:Ady = 37462%: A d, = 405620, These divere
gencies are not large for the diregtion values determined by
the first and third methods vwhere the interpolation is fulfilled
for Wapg A dn = 6470,

The changes of the maximum differences in the wind direct-
lonAdy = 934+205%, Adzy, = 234330, Adyy,, = 901330

are similar to those of the average differences,

Thus the large ligf and Iy altitude divergencies ac~
count for the considerable A d magnitudos, and in this connection
it is recommended that the internolation of the windage for stande
ard altitudes during the processing of the wind data be carried

out between the altitudes of the middle parts of the layers de-
termined by ilgf .

Conclusions

1. A comparison of the il and iafs- altitudes reveals
that xz.,/¢<1-u/s in most cases in Tashkent, and (IAf¢ D Haf 1in
Termez: at the Aral Sea and Tamdy stations different signs of
the altitude differences are equiprobable,

2. At the Aral Sea and Tamdy stations the /[z/ magnitude

did not exceed 55 in the middle of the observation (under 40 mine
utes), and increased to 5 = 74 by the end of it. In Tashkent

and Termez [z/ amounted to 6 = 7.5 for 20 « 30 minutes, and

then dropved to 5 « 3,

3. 'The difference between the ilafs and lla/ altitudes
depends on the balloon coordinates (§ , D), and increases in the

direction of the smallesi and largest vertical angles and large
slant ranges.

L. The altitude convergence above the sea is better than

above land, which is explained by the greater field strength
above a water surface,

-16-
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5. The divergence between the il and lin altitudes

depengs on the chagacteristic featureglgf the subjacent media

and their electrical properties, Similar data on the changing
altitudns were noted at the Aral Sea and Tamdy stations (with

sandy soil) and Tashkent and Termez (with clay soil).

6. The altitude divergence is greater in the observation
sectors with a large number of secondary reflectors.

7. The systematic spaceAllsfs error always exceeds Ally .
The sizn of 2\ 1 is always negative., In Tashkent and
Termez the sign of 131194 is mostly positive, and at the
Aral Sea station negative.,

0. The mean quadratic errors made in the altitude mease
urements are smallest for ilpj; and largest for Hn¢¢ .

g, At fixed moments of observation the reliability of dee
termining the errors at all stations is apyroximately the same
for the various observation methods,

10, The tendency of cvery type of error is to increase with
time,

. ihen processing the windage data for a slant range it
is advisable to interpolate the wind only betveen the :4/8
altitudes,
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