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1. INTRODUCTION

The determination of the atricspheric stability in the surface boundary layer
is essential for tactical operations using smoke or other chemical agents in
the battlefield. Several methods have been devised to predict atmospheric
stability, the most widely used being the Pasquill (1961) approach.
Recently, FSCAT (an acronym for fractional stability category), a computer
code that calculates atmospheric stability (Pena and DeSutter, 1990), has
been developed by the U.S. Army Atmospheric Sciences Laboratory. FSCAT
retains the simplicity of the Pasquill scheme and also allows a much finer
semicontinuous resolution of the stability of the lower atmosphere.

While the Pasquill method uses a letter system (A through G), FSCAT uses a
semicontinuous number scheme that ranges from -3.75 for a very unstable
atmosphere to +3.25 for very stable, with O being the neutral condition, as
shown in table 1.% This numerical scheme yields values in good agreement
with other methods, including Smith's (1979) and Pasquill's (1961).

This report deals with a manual method for determining the atmospheric
stability, based on FSCAT, but totally independent of any computer knowledge
or operation,

2. CALCULATION OF THE SOLAR ELEVATION ANGLE

The solar elevation angle is an important factor in determining the amount of
solar energy that reaches the earth’s surface. The amount of insolation is
also related to the atmospheric stability. Two methods for calculating the
solar elevation angle are those described by Woolf (1968) and Ludwig (1970).
Pena (1985) made a comparative study of these two methods and determined
their results to be very similar, except at sunrise or sunset times, when the
Woolf approach would yield a more accurate solution.

However, for our purposes, the Ludwig method was chosen due to its simplicity
and validity for all latitudes. Using this method, one can derive the solar
elevation angle, S (in radians) from the following expression:

(HL - 12)2n

sin § = sin D sin LO + cos [ 2% ] cos D cos LO , (1)

where Hl is the local standard time (LST), with 24 being midnight. The solar
declination angle D is estimated from

tan D = - tan (23.4438)x/180 cos [gl—i%%gi—gl] (2)

The terms LO and JO are station latitude and Julian date, respectively (see
tables 2 and 3).

*Tables and figure are presented at the end of the text.




Equations (1) and (2) are used in a computer program, SOLANG, to produce
solar elevation angles in the tables given in appendices A through L for 20,
30, 40, 50, and 60 degrees north latitudes and Julian dates (JDATE) of 001 to
366. These are given for LSTs of 0600 to 1800.

3. MANUAL PROCEDURE

The following five easy steps can be used to determine the fractional stabil-
ity category (FSC). Also, figure 1 provides a "decision tree" outline as an
aid for determining FSC.

STEP 1: Determine the solar elevation angle, S.

Look up the Julian date from table 2 (perpetual) or table 3 (leap year)
calendars. Frcm appendices A through L determine S for the Julian date,
local time, and approximate latitude.

STEP 2: Determine solar insolation class number (ICN)

Using knowledge of sclar elevation angle, ground condition, and snow cover
determine the ICN from table 4.

STEP 3: Determine the net radiation index (NRI)

Set or modify the NRI value according to the diagram in figure 1, depending
on dJay or nighttime conditions. The "N/2" cases are considered as nighttime,
even though the solar angle may be greater than 6 degrees.

STEP 4: Determine windspeed class (A or B)

If windspeed is between 0 and 8 m/s, windspeed class is A. If windspeed is
>8 m/s, windspeed class is B.

STEP 5: Determine the fractional stability category (FSC)

Using windspeed and NRI values, determine FSC from table 5 for class A wind.
For class B wind, use NRI values in table 6 to determine FSC.

4. CONCLUSION

The manual method for determining the FSC is a practical and useful tool for
estimating the atmospheric stability of the lower atmosphere. It can be used
in field operations where use of computers may not be possible or practical.




TABLE 1. RELATIONSHIP BETWEEN THE PASQUILL AND FSCAT SCHEMES

Pasquill Pasquill
Category FSCAT Category FSCAT
-3.75 0.25
-3.50 0.50
-3.25 0.75
A -3.00 E 1.00
-2.75 1.25
-2.50 1.50
-2.25 1.75
B -2.00 F 2.00
-1.75 2.25
-1.50 2.50
-1.25 2.75
c -1.00 G 3.00
-0.75 3.25
-0.50
-0.25
D 0.0




TABLE 2.

JULIAN DATE CALENDAR (PERPETUAL)

Day | ‘an Feb | Mar | Apr | May | june | July | Aug | Sep | Oct | Nov | Dec | Day
] 001 032 | 060 | ON 121 152 182 | 213 | z44 | 274 | 305 { 335 ]
2 002 | 033 | 061 092 122 | 153 183 | 214 | 245 | 275 | 306 | 336 2
3 003_, _934 062 093 123 154 184 215 246 276 307 337 3 ]
4 004 | 035 | 063 | 094 124 155 | 185 | 216 | 247 | 277 | 308 | 338 4
5 005 | 036 | 064 | 095 125 156 | 186 | 217 | 248 | 278 | 309 { 339 5
6 006 | 037 | 065 { 096 126 | 157 | 187 | 218 | 249 | 279 | 310 | 340 6 |
7 007 | 038 | 066 | 097 | 127 | 158 188 { 219 | 250 | 280 | 31 34) 7j
8 008 | 039 | 067 | 098 128 | 159 | 189 | 220 | 25 28) 312 | 342 8
9 | 009 | 040 | 068 | 099 | 129 | 160 | 190 | 221 | 252 | 282 { 313 | 343 | o |
10 010 | 041 069 | 100 | 130 | 161 191 222 | 253 | 283 | 314 | 344 10
N 0n 042 | 070 | 100 131 162 | 192 | 223 } 254 | 284 | 315 | 345 11
12 012 | 043 | 071 102 | 132 | 163 | 193 | 224 | 255 | 285 | 316 | 346 12
13 013 | 044 | 072 | 103 133 | 164 | 194 } 225 | 256 | 286 | 317 | 347 13
14 014 | 045 | 073 | 104 | 134 165 | 195 | 226 | 257 | 287 | 318 | 348 14
15 Q15 | 046 | 074 105 | 135 | 166 | 196 227 258 | 288 | 319 | 349 15
16 016 | 047 | 075 | 106 | V36 | 167 | 197 2284J 259 | 289 | 320 | 350 | 16
17 017 | 048 | 076 {107 | 137 | 168 | 198 | 229 | 260 | 290 | 321 351 i 17
18 018 | 045 | 077 | 108 | 138 | 169 | 199 | 230 | 261 291 322 | 352 i 18
19 019 (050 | 078 | 109 | 139 { 170 | 200 | 231 l 262 | 292 | 323 | 353 19
20 020 | 051 079 | 1l | 148 | 170 201 232 [ 263 | 293 | 324 | 354 20
21 o 052 | 080 | 11 141 172 | 202 | 233 | 264 | 294 | 325 | 355 21
22 022 | 053 | 08 112 [ 142 | 173 | 203 | 234 | 265 | 295 | 326 | 356 22
23 023 | 054 | 082 113 | 143 | 174 | 204 | 235 | 266 | 296 | 327 | 357 23
24 024 055 083 114 144 175 205 236 267 297 328 358 24
25 025 | 056 | 084 115 [ Y45 | 176 | 206 | 237 | 268 | 298 | 329 | 359 25
26 026 | 057 {085 116 | 146 | 177 | 207 | 238 | 269 | 299 | 330 | 360 26
27 027 | 058 | 086 117 | 147 | 178 | 208 | 239 | 270 | 300 | 331 361 27
28 028 (059 | 087 | 118 [ 148 | 179 | 209 | 240 | 271 301 332 | 362 28
29 029 088 119 | 149 [ 180 | 210 | 241 272 | 302 | 333 | 363 29
30 030 089 | 120 { 150 | 181 2n 242 | 273 | 303 | 334 | 364 30
31 031 090 151 212 243 304 365 31




TABLE 3.

JULIAN DATE CALENDAR (LEAP YEARS ONLY)

Day | Jan Feb | Mar | Apr | May | June | July | Aug | Sep | Oct | Nov | Dec | Day
] 001 032 | 061 092 122 153 | 183 | 214 | 245 | 275 | 306 | 336 ]
2 002 033 062 093 123 154 184 215 246 276 307 337 2
3 003 034 063 094 124 155 185 216 247 277 308 338 3
4 004 | 035 | 064 | 095 | 125 156 | 186 | 217 | 248 | 278 | 309 | 339 4
5 005 | 036 | 065 | 096 | 126 | 157 | 187 | 218 | 249 | 279 | 310 l 340 5
6 006 | 037 | 066 097 | 127 | 158 | 188 | 219 | 25C | 280 | 311 341 6
7 007 038 | 067 | 098 | 128 | 159 ] 189 | 220 | 251 281 312 | 342 7
8 008 {039 {068 | 099 | 129 | 160 | 190 | 221 252 | 282 | 313 | 343 8
9 009 1040 | 069 | 100 | 130 | 161 9 222 | 253 | 283 | 314 | 344 9

10 010 | 041 | 070 | 'O 131 162 192 | 223 | 254 | 284 | 315 | 345 10
il 011 [ 042 | O7 102 | 132 | 163 | 193 | 224 | 255 | 285 | 316 | 346 1R
12 012 | 043 | 072 103 133 164 194 | 225 | 256 | 286 | 317 | 347 12
13 013 | 044 | 073 | 104 | 134 165 | 195 | 226 | 257 | 287 | 318 | 348 13
14 014 | 045 | 074 | 105 | 135 | 166 | 196 | 227 | 258 | 288 | 319 | 349 14
15 015 | 046 | 075 106 | 136 | 167 | 157 | 228 | 259 | 289 | 320 | 350 15
16 016 | 047 | 076 [ 107 | 137 | 168 198 | 229 | 260 | 290 | 321 351 16
17 017 1048 [ 077 | 108 | 138 | 169 | 199 | 230 | 26) 291 322 | 352 17
18 018 | 049 | 078 1109 {139 [ 170 | 200 | 23} 262 | 292 | 323 | 353 18

19 019 | 050 [ 079 [ 110 | 140 | 71 201 232 | 263 | 293 | 324 | 354 19

20 020 | o051 080 | 111 141 172 | 202 | 233 | 264 | 294 | 325 | 355 20

21 021 | 052 | 081 112 | 142 | 173 | 203 | 234 | 265 | 295 | 326 | 356 2]

22 022 {053 | 082 | 113 | 143 | 174 | 204 | 235 | 266 | 296 | 327 | 357 22

23 023 {054 {083 | 114 | 144 | 175 | 205 | 236 | 267 | 297 | 328 | 358 23

24 024 {055 | 084 | 115 | 145 | 176 | 206 | 237 | 268 | 298 | 329 | 359 24

25 025 [ 056 (085 [ 116 | 146 | 177 | 207 | 238 | 269 | 299 | 330 | 360 25

26 026 | 057 | 086 y117 | 147 | 178 | 208 | 239 | 270 | 300 | 331 361 26

27 027 | 058 [ 087 118 | 148 | 179 | 209 | 240 | 271 301 332 | 362 27

28 028 [ 059 | 088 119 | 149 | 180 | 210 | 241 272 | 302 | 333 | 363 28

29 029 | 060 | 089 [ 120 { 150 | 181 211 242 | 273 | 303 | 334 | 364 29

30 030 090 | 121 151 182 | 212 | 243 | 274 | 304 | 335 | 365 30

31 031 o9 152 213 | 244 305 366 31




TABLE 4,

INSOLATION CLASS NUMBERS (ICN)

Solar Elevation Bare Snow patchy Snow cover
Angle, S (deg.) Ground < 6 in. deep in. or more
S > 60 +i +4 +4
60 > S > 35 +3 +3 +2
35>8>21 +2 +2 +2
21 > S > 18 +2 +2 +1
18 > S > 15 +2 +1 N/2*
15> 5 > 12 +1 N/2* Night
12>S> 6 N/2% Night Night
6 >S Night Night Night
*Divide NRI value by 2
TABLE 5. FRACTIONAL STABILITY CLASS (FSC) FOR
WINDSPEED CLASS A (< 8 m/s)
NRI = 4 NRI = 3 NRI = 2 NRI =1
WS FsC WS FSC WS FsC WS FSsC
0. =3.5 0. =3.0 0. =2.5 0. -2.0
1. =3.25 1. =2.75 1. =2.25 1. -1.75
2. -=3.0 2. =-2.5 2. -2.0 2. -1.5
3. =2.75 3. =2.25 3. =1.75 3. =1.25
4. =-2.5 4. =-2.0 4. =1.5 4, -1.0
5. =2.25 5. =1.75 5. =1.25 5. =0.75
6. =2.0 6. -1.5 6. -1.0 6. =-0.5
7. =1.75 7. -1.25 7. =0.75 7. -=0.25
7.5 =-1.63 7.5 ~-1.13 7.5 -0.38 7.5 =0.13
NRI = O NRI = -1 NRI = -2 NPI = -3
FSC = 0 WS  FSC WS FsC WS~ FSC
0. 2.0 0. 2.5 0. 3.0
1. 1.75 1. 2.25 1. 2.75
2. 1.50 2. 2.0 2. 2.50
3. 1.25 3. 1.75 3. 2.25
4. 1.0 4. 1.50 4. 2.0
5. 0.75 5. 1.25 5. 1.75
6. 0.50 6. 1.0 6. 1.50
7. 0.25 7. 0.75 7. 1.25
7.5 0.13 7.5 0.63 7.5 1.13

10




TABLE 6. FRACTIONAL STABILITY CLASS (FSC) FOR
WINDSPEED CIASS B (2 8 m/s)

2z
o)
-

|

e o
ounmouwvwo

NNV WWe

FSC NRI FSC

FSC NRI NRI  FSC
2.0 1.5 0.75 -1.0 -0.50
1.75 1.0 0.50 1.5 =-0.75
1.50 0.5 0.25 -2.0 -1.00
1.25 0.0 0.00 -2.5 -~1.25
1.00 -0.5 =-0.25 -3.0 +1.%50
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DETERMINE SOLAR ANGLE S
FROM APPENDICES A. ¢

X

N
O _1is ccov - 8'8 AND CCEIL < 2000m?
YES
IFS > 6 NRI=0.
FS < 6 NRl = -05
4 -
CHECK GROUND CONDITION AND
ANGLE S [TABLE 3! FOR ICN VALUF
L 7
]
l ABBREVIATIONS: NIGHTTIME
S = SOLAR ELEV. ANGLE B
S > 60°. NRI = 4 NRI = NET RADIATION INDEX CLEAR: NR) = -3
ICN = INSOLATION CLASS NUM. 1/8 - 3/8: NRi = -2
CCOV = CLOUD COVER > 4/8 NRI = 1
CCEIL = CLOUD CEILING ‘N/2'CASE: NRI /2
< = LESS THAN
> = GREATER THAN OR EQUAL
IF CCOV <4/8 YES
NRI = ICN (TABLE 3) 1
NO
K.
FOR 88 >CCOV 2 4/8: WIND SPEED CLASS:
CLOUD CEILING HT A: 0.8 m/s OR
< 2000 m: NRI = ICN -2 8 3 8mis
OR
2000 - 5000m : NAL = ICN -1 )y
+ FSC SOLUTION
(TABLE 5 OR 6)
FOR CLOUD COVER = 88:
NR1 = ICNAY
FINAL NRI VALUE:
MODIFIED VALUE OR 1.,
WHICHEVER IS GREATER

Figure 1. Determination of Fractional Stability Category (FSC).
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APPENDIX A

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH LATITUDE JULIAN DATES: 001 TO 031

SOLAR ELEVATION ANGLE F4R
2@ DEGREES NORTH LATITUDE
JULIAN DATES: 09! TO 93!

LOCAL STANDARD TIME
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10 11 12 13 14
37.9 44.5 46.9 44.5 37.9
37.9 44.5 46.9 44.5 7.9
38.0 44.5 47.0 44.6 38.0
38.0 44.7 47.1 44.7 38.0
38.1 44,7 47.2 44.7 38.1
38.2 44.8 47.3 44.8 38.C
38.3 44,9 47.3 44.3 38.3
38.3 45.0 47.5 45.0 38.3
38.4 45,1 47.6 45.1 38.4
38.5 45.2 47,7 45.2 38.5
38.6 45.3 47.8 45.3 38B.6
38.7 45.4° 47.8 45.4 38.7
38.8 45.6 48.!' 45.68 38.8
38.9 45.7 48.2 45.7 38.3
39.1 45.8 48.3 45.8 39.1
39.2 46.0 48.5 46.0 39.2
39.3 46.1 48.6 46.1 39.C
39.4 4B6.3 48.8 46.3 39.4
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40.2 47.1 48.7 47.1 40.C
49.3 47.3 49.9 47.3 408.3
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40.6 47.7 50.3 47.7 40.6
40.8 47.9 50.6 47.3 40.8
41.0 48.1 50.8 48.1 41.0
41,2 48.3 51.0 48.3 41.C
41.3 48.5 51.2 48.5 41.3
41.5 48.8 51.5 48.8 41.5
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SOLAR ELEVATION ANGLE FOR

40 DEGREES NORTH LATITUDE

TO @31
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LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR
S0 DEGREES NORTH LATITUDE
JULTAN DATES: @@1 TO @51

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR

50 DEGREES NORTH LATITUDE
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APPENDIX B

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: @32 TO 060

LOCAL STANDARD TIME

NORTH LATITUDE JULIAN DATES: 032 TO 060
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SOLAR ELEVATION ANGLE FOR
30 DEGREES NORTH LATITUDE
JULIAN DATES: 032 T0O 060

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR

40 DEGREES NORTH LATITUDE

JULIAN DATES:

832 TO 260
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SOLAR ELEUATION ANGLE FOR

S0 DEGREES NORTH LATITUDE
JULIAN DATES: @32 TO 080

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FCR

60 DEGREES NORTH LATITUDE
JULIAN DATES: Q@32 70O 060

STANDARD TIME
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APPENDIX C

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH 1LATITUDE JULIAN DATES: 061 TO 091

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: 261 70O @91
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SOLAR ELEVATICN ANGLE FOR
30 DEGREES NORTH LATITUDE
JULIAN DATES: 061 T0 @81

LOCAL STANDARD TIME
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41.6 48.6 51.2 48.6 41.B
42.0 49.2 51.B 49.0 47.0
42.3 49.3 2.8 49.53 42.3
42.6 49.7 2.4 48.7 47.6
42.9 S0.1 52.8 650.! 2.9
43,3 5@.5 653.2 50.5 43.3
437.6 50.8 3.6 50.8 43.6
43,9 &1.2 54.9 651.2 43.9
44.2 51.6 54.4 51.6 44.2
44,6 S2.0 654.8 52.0 44.56
44.8 2.4 55.2 2.4 44.8
45.2 2.8 55.6 2.8 45.2
45,6 53.2 56.1 S83.2 45.8
45,9 53.5 56.5 53.5 45.9
46,2 53.9 56.9 S3.3 4B.2
46.5 54.3 57.3 54.3 46.5
46.9 S4.7 57.8 54.7 46.9
47,2 55.1 58.2 55.1 7.2
47.5 G55.5 58.6 655.5 47.5
47.9 55.9 658.0 55.9 47.83
48.2 666.3 59.5 S6.3 ¢8.C
48.5 S56.7 59.9 56.7 48.5
48.8 57.t 60.3 57.1 48.8
48,2 57.5 60.7 57.5 49.2
49,5 57.8 6B1.2 57.8 439.5
49.8 S8.2 61.6 58.2 49.8
50.1 58.6 62.8 58.6 G5@.!
5@.4 5%.80 62.5 59.0 58.4
50.7 59.4 62.9 59.4 50.7
51.0 59.8 63.3 59.8 51.0
51.3 60.1 3.7 8@.1 51.3
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SOLAR ELEVATION ANGLE FOR
40 DEGREES NORTH LATITUDE
JULIAN DATES: @61 TQ @91

LOCAL STANDARD TIME

JDATE 06 Q7 @8 29 10 1 12 13 14 15 15 17 13
R61 -5.7 5.6 16.3 25.3 33.3 39.2 4t.2 39.2 33.3 25.9 18.3 5.6 -5.7
@62 -5.4 5.9 16.5 26.2 34.2 39.6 4i.6 389.8 3a.2 6.2 16.5 5.9 -5.4
@63 -5.2 6.1 16.8 26.5 34.5 40.0 42.0 40.0 34.5 I6.5 15.3 6.1 -5.C
064 -4.9 5.4 17.1 26.8 34.3 40.4 2.4 40.4 34.39 6.8 17.1 6.4 -4.9
@65 -4.6 6.6 t7.4 27.2 35.3 40.8 42.8 40.8 35.3 27.2 17.4 6.6 -4.8
066 -4.4 6.917.7 27.5 35.6 41.2 3.2 41.2 35.6 27.5 17.7 6.9 -4.4
@67 -4.1 7.2 18.8 27.8 36.2 41.6 43.68 41.86 36.2 27.83 18.0 7.2 -4
068 -3.9 7.5 18.3 28.1 38.3 42.0 44.0 42.@¢ 36.3 28.%t 18.3 7.5 -3.9
@69 -3.6 7.7 18.6 28.4 3B.7 2.4 44.4 42.4 36.7 28.4 13.6 7.7 -3.6
o7 -3.3 8.0 18.9 28.8 37.1 42.8 44.8 42.8 37.1 28.8 18.3 8.0 -3.3

T -3.1 8.3 19.2 29.1 37.4 43.2 45.2 43.2 7.4 29.1 19.2 8.3 -I.
72 -2.83 8.6 19.5 29.4 37.8 43.6 45.6 43.6 37.8 29.4 19.5 8.6 -2.8
@73 -2.5 8.8 19.8 28.8 38.2 44.0 46.1 44.0 38.2 29.8 19.8 8.8 -2.%
074 -2.3 9.1 20.1 30.1 38.5 44.4 46.5 44.4 38.5 30.1 20.1 3.1 -2.3
a7s -2.0 9.4 20.4 30.4 38.3 44.8 46.9 44.8 38.3 30.4 20.4 5.4 -2.2
076 -1.7 8.7 2@.7 30.7 39.3 45.2 47.3 45.2 39.3 38.7 12.7 9.7 -t.7
@77 -t.4 12.0 21.0 31.v 39.6 45.6 47.8 45.6 39.6 31.1 21.0 10.0 -1.4
078 -1.2 18.2 21.3 31.4 40.0 45.0 48.2 46.0 40.2 31.4 21.3 1.2 -1.2
079 -8.9 10.5 21.6 31.7 40.4 46.4 48.6 46.4 40.4 31.7 21.6 12.5 -3.9
080 -@.6 10.8 21.8 32.! 40.7 46.8 49.0 46.8 40.7 3CZ.tv 21.8 10.8 -0.6
281 -2.3 1y.or 2201 32.4 41,1 47,2 49.5 47.2 4t.1 3204 2201 11,1 -0.3
082 -@.1 V1.4 22.4 32.7 41.5 47.6 49.8 7.6 41.5 52.7 22.4 1.4 -Q.1
283 2.2 11.6 22.7 33.0 41.8 48.0 50.2 48.0 41.8 323.9 2.7 11.8 9.2
084 0.5 11.9 23.0 33.4 42.2 48.4 50.7 48.4 42,2 33.4 23.0 11.93 2.5
@85 0.8 12.2 23.3 33.7 42.6 48.8 51.2 48.8 42.6 33.7 23.3 1.2 0.3
086 1.9 12.5 23.6 34.0 42.8 49.3 G51.6 49.3 42.9 34.0 23.6 1..5 1.9
@87 1.3 12.8 23.9 34.3 43.3 49.7 2.0 48.7 43.3 34.3 3.9 12.8 1.3
083 1.6 13.0 24.2 34.7 43.7 50.1 2.5 50.1 3.7 34.7 4.2 13.9d 1.6
@89 1.8 13.3 24.5 35.0 44.0 50.5 2.9 5@.5 44.2 35.2 24.5 13.3 1.8
@90 2.1 13.6 24.8 35.3 44.4 50.9 53.3 50.9 44.4 35,3 24.8 13.86 2.1
291 2.4 13.9 25.1 35.6 44.7 51.3 3.7 51.3 44,7 35.8 25.1 3.3 2.4

29




SCLAR ELEVATION ANGLE FOR
SQ DEGREES NORTH LATITUDE

TO0 291

JULIAN DATES: @61

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR

6@ DEGREES NDRTH LATITUDE

JULIAN DATES: 061

TO @091

LOCAL STANDARD TIME

10

138

15 16

14

29

08

237

)

JDATE

wMowMMmWwrry
t~t~wWwwuwnuwin ¢
| A T R A
M o~ 2 O — 0L
RO . — — — &y
t

-4.5

od

-3.8
-3

3.6
4.9

.4

)]
€1

-0.5

2.6

[

o,
r:ey

—emm v e = v em— e v = e e T e— v e e— e = e e

e e e T e v v v e v e— e v vmm v e g e e

— e o e e = — —

24 .6

.5

6.7 21

6.5

22.3 25.4 2

7.4

e e e e v v v e v e v = e e e e P e e eee

Q —~— 4N M
(ot BN oF IR ¥ B B oF B oV B o BN VB o]
NN —No;mM
- oOo oS
11111111 ]
NoOoNWwS <>~ 1N
rICNM M S < < DN
WoOMWe ¢ > — 1N
wwe-M~- oo oo om
M) — < 00— ) Oy
008 — — — 3y
¢
WM owM o Wwced
[~ wWwwWwwin uwin <
[ R I R
— M NW~om
wWwwwwww ww
SRS SIS SIS IS R

2.9 9.8

-4.5
-4,

070
271

28.4

1

25.

4.9 20.2

30.0

6.8 30.8 3t.2

.8 2
)
.l

6.3 22.6

.6 30.5
32.0 30.8

27.2 38.5 31
27.6 30.9

.5 3
.3 3
3

.3 32
33.3
.6 33.7 32.6

73
1

6.7 23.0 28.2 31

7.0 23.4
7.4 23.8
7.8 24.1

4
.8

8.
8
29.

-
<
~
&

.7
1

o4

28.4 31
28.8

32

29.¢2

— e = v e e v = T v = v = e v e v = = = —

1

~-3.8

72

@7s
276

Q77

-0.8 6.6

080
281

-2.5 7.0

082

283
284

2.6 8.1

285
086

287
088

9.6
.5 9.8
.9 10.3

1

-
<
2
<

@83
090

31




APPENDIX D

SOLAR ELEVATION ANGLE FOR 20 TO 60 DECREES
NORTH LATITUDE JULIAN DATES: 092 TO 121

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: @82 T0O 12t

LOCAL STANDARD TIME

NUT & & bbb bW W PRIy — — — —

- 8 O -JO &

SN W) — WO aNNU e L

S UL NJUesEer) -0 @

DO N WM - S

Ld N &SI - W JdJO NN W —-—ww Oy

08 29 10 N 2 13 14
29.6 43.4 S6.8 68.4 74.1 B58.4 56.8 43
29.7 43.6 57.0 68.7 74.6 B68.7 S7.0 43.
29.9 43.8 57.2 69.1 75.@ 69.1 S57.2 43.
30.0 43.9 S7.4 69.4 75.4 £9.4 GS7.4 43
3.1 44.1 S57.6 69.7 75.8 69.7 57.6 44
30.3 44.2 57.8 69.9 76.2 69.9 57.8 44
30.4 44.4 S8.0 70.2 76.6 70.2 S8.0 44
30.5 44.5 58.2 70.5 77.0 70.5 58.2 44
30.7 44.7 S8.3 70.8 77.4 70.8 S8.3 44
30.8 44.8 S58.5 71.1 77.8 71.1 G58.5 44,
30.9 45.0 S8.7 71.3 78.2 71.3 S8.7 45,
31.1 45.1 58.9 71.6 78.6 71.6 58.9 45,
31.2 45.2 9.0 71.8 79.0 71.8 59.9 45,
31.3 45.3 58.2 72.1 79.4 72.1 59.2 45,
31.4 45.5 S9.3 72.3 79.8 72.3 59.3 45
71.5 45.6 S58.5 72.5 8@.2 72.5 58.5 45,
31.6 45.7 59.6 72.7 80.5 72.7 59.5 45,
31.7 45.8 S9.7 72.9 80.9 72.3 S8.7 4G,
31.8 45.9 59.9 73.1 81.3 73.1 S3.9 45,
32.0 45.0 6.0 73.3 81.6 73.3 60.0 46.
32.1 46.1 6O.1 73.5 82.0 73.5 60.1 46,
32.1 46.2 60.2 73.7 82.4 73.7 B0.2 46.
2.2 46.3 60.4 73.9 82.7 73.9 60.4 46.
2.3 46.4 60.5 74.0 383.0 74.0 60.5 46.
2.4 46.5 60.6 74.2 83.4 74.2 60.6 46.
2.5 46.6 6Q0.7 74.3 83.7 74.3 62.7 46
32.6 46.7 60.7 74.5 84.1 74.5 60.7 46
2.7 46.8 60.8 74.6 84.4 74.6 B50.8 46
2.8 46.8 60.9 74.7 84.7 74.7 60.9 46
32.8 46.9 61.0 74.9 B85.0 74.9 61.0 46.
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SOLAR ELEVATION ANGLE FOR
30 DEGREES NORTH LATITUDE
JULIAN DATES: @S2 7O 121

LOCAL STANDARD TIME
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SN TR BN o ¢ o o W o p e TN« o M e » BV (R0 W o Y R 1 NP SR < NP NS N GV OV GV N [ G5 I o I B 0 I S5 Y 8

— w =~ —

— w3 ;U

— S WO & rd— w iU e
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- GO~ &EMNEe Wm0 W= W~ U

10 1 12 13 14
51.6 50.5 6&4.1 £Q.5 651.8
51.3 6©.9 64.5 60.9 51.9
52.2 61.3 65.0 bB1.3 22Z.2
52.5 61.6 65.4 B1.6 52.5
52.8 2.2 65.8 2.0 652.8
53.1 2.3 6b6.2 2.3 53.1
53.4 2.7 b6.B 2.7 3.4
53.7 B63.1 7.0 63.1 53.7
53.9 63.4 67.4 B63.4 653.9
54.2 B3.7 B7.8 63.7 64.2
54.5 64.1 6£8.2 64.1 B54.5
54.7 64.4 68.6 64.4 54.7
55.0 64.83 £69.0 64.8 655.0
55.2 65.1 6B9.4 65.1 55.2
55.5 65.4 6£9.8 65.4 55.§
55.7 B5.7 78.2 65.7 55.7
56.6 66.2 70.5 66.0 56.0
56.2 66.4 7.9 66.4 6Sb.2
56.4 68.7 71.3 6B6.7 56.4
56.7 67.8 7.8 87.80 656.7
56.9 67.2 72.8 67.2 56.9
57.1 B7.5 72.4 B7.5 57.1
57.3 7.8 72.7 67.8 57.3
57.5 68.1 73.8 6£68.1 §7.5
57.7 b8.4 73.4 68.4 57.7
57.9 68.86 73.7 68.6 57.9
58.1 €8.9 74.1 68.9 58.1
58.3 B9.! 74.4 B9.1 658.3
58.5 69.4 74.7 69.4 58.5
58.6 b69.6 75.0 69.6 58.6
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SOLAR ELEVATION ANGLE FOR
40 DEGREES NORTH LATITUDE
JULIAN DATES: @92 TO 12!

LOCAL STANDARD TIME
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10 1 12 13
45.1 51.7 54.1 651.7 45,
45.4 2.1 54.8 52.1 45.
45.8 2.5 55.@ 52.5 45,
46.1 2.9 55.4 52.9 46
46.5 53.2 55.8 53.2 46
46.8 §53.6 56.2 53.6 46.
47.2 54.0 56.6 54.0 47.
47.5 S4.4 S57.0 54.4 47
47.8 54.8 57.4 54.8 47,
48.1 55.1 57.8 GS5.1 48.
48.5 55.5 58.2 55.5 48.
48.8 65.9 58.6 55.9 48.
49,7 56.3 ©59.0 56.3 49.
49.4 56.6 59.4 56.6 49.
49.7 57.0 59.8 57.0 489.
5.0 &57.3 6@.2 57.3 50
50.3 S7.7 60.5 57.7 50
50.6 58.0 6@0.9 58.90 50
56.9 S8.4 61.3 658.4 50
$1.2 58.7 6B!.6 58.7 5I
51.5 59.0 62.9 S59.0 &SI
51.8 59.4 b62.4 59.4 G5l
2.8 58.7 62.7 5%.7 &2
2.3 80.20 63.0 60.0 52
52.6 60.3 63.4 60.3 =52
52.8 60.6 63.7 60.6 2
53.1 60.9 64.! 60.9 653
53.3 61.2 64.4 6.2 3
53.6 61.5 64,7 61.5 653
53.8 61.8 65.80 61.8 53
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SOLAR ELEVATION ANGLE FOR
5@ DEGREES NORTH LATITUDE
JULIAN DATES: @92 T0 121

LOCAL STANDARD TIME

JBATE @6 @7 28 29 10 H 12 13 14 15 18 t7 18
@82 3.2 12.8 22.1 3@.6 37.6 42.4 44,1 42.4 37.6 30.6 22.7 1i2.8 3.2
293 3.5 13.1 22.4 30.9 38.0 42.8 44.6 42.8 38.0 38.9 22.4 13.1 3.5
034 3.8 13.4 22.7 31.3 38.4 43.2 45,0 43.2 38.4 3V.3 22.7 13.4 3.8
@95 4.1 13.7 23.y 31.6 38.8 43.b 45.4 43.6 38.8 31.6 23.1 13.7 4.1
@S6 4.4 14,1 23.4 32.0 39.1 44.0 45.8 44.0 39.!' 32.0 23.4 141 1.4
037 4.8 14.4 23.7 32.3 359.5 44.4 46.2 44.4 38.5 2.3 23.7 14.4 4.8
298 5.V 14,7 24,1 32.7 39.9 44.8 46.65 44.8 39.9 32.7 24.1 14.7 5.1
99 5.4 15.0 4.4 33.0 40.3 45.2 47.8 45.2 40.3 33.8 24.4 15,0 5.4
100 5.7 15.3 24.7 33.4 40.6 45.6 47.4 45.6 40.6 33.4 24.7 15.3 5.7
101 5.8 15.6 25.0 33.7 41.0 46.0 47.8 46.0 41.0 33.7 25.2 15.8 6.0
102 6.3 15,3 25.3 34.0 41.3 46.4 48.2 46.4 41.3 34,0 25.3 16.9 6.3
103 6.6 16.2 25.6 34.3 41.7 46.8 48B.6 46.8 41.7 34.3 25.6 1B6.2 6.6
104 6.9 16.5 25.9 34.7 42.1 47.2 49,0 47.2 2.1 34.7 25.3 1B.5 5.9
105 7.2 16.8 16.2 35.0 42.4 47.5 49.4 47.5 2.4 35.0 2B.2 16.8 7.2
106 7.9 17.1 26.5 35.3 42.7 47.9 49.8 47.9 42.7 35.3 26.5 17.1% 7.5
197 7.8 17.4 26.8 35.6 43.1 48.3 50.2 48.3 43.% 35.6 26.8 17.4 7.3
108 8.1 17.7 27.1 35.9 43.4 48.6 50.5 48.6 43.4 35.9 27.1 17.7 8.1
109 8.3 18.0 27.4 36.2 43.8 49.¢ 50.9 439.0 43.8 36.2 27.4 18.0 8.3
110 8.6 18.2 27.7 36.5 44.1 49.3 51.3 49.3 4a44.1 36.5 27.7 18.2 3.6
[N 8.9 18.5 8.0 36.8 44.4 49.7 S1.6 49.7 44.4 36.8 28.9 18.5 g.9
112 9.2 18.8 28.3 37.1 44.7 5S0.2¢ 52.0 50.0 44.7 37.1 28.3 18.8 3.2
13 9.4 19.0 28.5 37.4 45.0 50.4 652.4 50.4 45.0 37.4 28.5 19.0 9.4
114 8.7 19.3 28.8 37.7 45.4 5S0.7 52.7 50.7 45.4 37.7 28.8 19.3 9.7
115 10.@ 13.6 29.1 38.0 45.7 6&51.1 53.0 S!.1 45.7 38.0 29.1 19.6 10.9
) 10.2 19.8 29.3 38.3 46.2 51.4 53.4 S1.4 46.0 38.3 29.3 19.8 10.2
117 0.5 20.1 29.6 38.6 46.3 51.7 G53.7 S1.7 46.3 38.6 29.6 20.1 10.5
118 19.7 20.3 29.9 38.8 46.6 52.0 S54.1 52.0 46.6 38.8 29.8 20.3 10.7
119 11.0 20.6 30.1 39.1 46.8 2.3 54.4 2.3 46.8 39.1 3@0.1 0.6 11.0
120 11.2 20.8 30.4 39.3 47.1 2.7 54,7 SZ2.7 47.1 39.3 3@0.4 0.3 1.2
121 1t.4 21.0 30.6 39.6 47.4 53.0 55.2 S53.0 47.4 39.6 30.6 21.0 11.4
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SOLAR ELEVATION ANGLE FOR
5@ DEGREES NORTH LATITUDE
JULIAN DATES: @382 70 121

LOCAL STANDARD TIME

JOATE 06 07 28 29 10 i 2 13 14 15 16 17 13
@s2 3.6 11,8 i8.2 24.5 29.6 33.¢ 34.1 33.@ 28.6 24.5 18.2 1.0 5.6
293 J.9 11.4 18.5 24.9 30.0 33.4 34.6 33.4 30.0 24.9 18.5 11.4 3.9
@94 4.3 11.8 18.9 25.3 30.4 33.8 35.8 33.8 30.4 5.3 18.9 11.8 4.3
295 4.7 12,1 19.3 25.7 3.8 34.2 35.4 34.2 30.8 25.7 19.3 12.1 4.7
236 5.0 12.56 18.7 26,17 31.2 34.8 35.8 J4.6 31.2 IZ6.1 19.7 2.5 5.0
037 5.4 12.9 20.0 26.4 31.6 35.0 36.2 35.@¢ 3t.6 26.4 20.0 12.9 5.4
@38 5.7 13.2 20.4 26.8 32.0 35.4 36.6 35.4 32.0 26.8 0.4 13.2 5.7
299 6.1 13.6 20.7 27.2 32.4 35.8 37.¢ 35.8 32.4 27.2 28.7 13.6 6.1
100 6.4 13.9 21.1 27.6 2.8 36.2 37.4 36.2 32.8 7.8 21.t 13.9 6.4
181 6.8 14.3 21.4 27.9 33.2 36.6 37.8 36.6 33.2 27.9 21.4 14.3 6.8
102 7.1 14,6 21.8 28.3 33.5 37.0 38.2 37.0 33.5 28.3 21.8 14.6 7.1
103 7.5 14,9 22,1 28.6 33.9 37.4 38.6 37.4 33.9 28.6 22.1 14.9 7.5
104 7.8 15.3 22.5 29.0 34.3 37.8 39.0 37.8 34.3 23.0 22.5 15.3 7.8
105 8.1 15.6 22.8 29.4 34.7 38.2 39.4 35.2 34.7 28.4 22.8 15.6 8.1
106 8.5 15.9 23.2 29.7 35.¢ 38.5 39.8 38.5 35.@ 29.7 23.2 15.9 8.5
107 8.8 16.3 23.5 30.1 35.4 38.9 4.2 38.9 35.4 30.t 23.5 16.3 8.8
108 9.1 16.6 23.8 30.4 35.7 38.3 40.5 39.3 35.7 30.4 23.8 6.6 3.1
109 9.4 16.9 24.2 30.7 36.1 39.7 40.9 39.7 36.t 30.7 24.2 16.9 9.4
110 9.7 17.2 24.5 31.1 36.4 40.0 41.3 40.0 36.4 31.1 24,5 17.C 3.7
11 10.1 17,5 24,8 31.4 36.8 40.4 41.6 40.4 36.8 31.4 24.8 17,5 10.1
112 10.4 17.9 25.1 31.7 37.1 4@.7 42.0 40.7 37.' 31.7 25.1 17.3 1@.4
113 18.7 18.2 25.4 32.@¢ 37.5 41.1 2.4 41.1 37.5 32.2 25.4 18.2 19.7
114 11.0 18.5 25.7 32.4 37.8 41.4 42.7 41.4 37.8 2.4 25.7 18,5 11.0
115 11.3 18.8 26.0 32.7 38.1 41.8 43.0 41.8 38.t 32.7 26.0 18.8 11.3
1186 11.6 19.1 26.3 33.0 38.4 2.1 43.4 42.1 38.4 33.0 26.3 19.1 11.B
17 11.9 19.3 26.6 33.3 28.8 42.4 43.7 42.4 38.8 33.3 26.6 19.3 11.9
118 2.1 19.6 26.9 33.6 39.1 42.8 44.1 2.8 39.1 33.6 26.9 19.6 12.1
119 12.4 19,9 27.2 23.9 39.4 3.1 44.4 43,17 39.4 33.8 27.2 19.9 1Z.4
120 12.7 20.2 27.5 34.2 39.7 3.4 44.7 43.4 39,7 34.2 27.5 0.2 2.7
121 15.0 20.5 27.8 34.5 40.0 43.7 45.0 43.7 40.0 34.5 27.8 20.5 13.0
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APPENDIX E
SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH IATITUDE JULIAN DATES: 122 TO 152

SOLAR ELEVATION ANGLE FOR
20 OEGREES NORTH LATITUDE
JULIAN DATES: 122 70 1582

LOCAL STANDARD TIME

NN AUNNNNNGNOoOOIOOOo O OO o @yl da U ;a U
BLWMNN— 9SO~ UTd H>WN -8 CWm-0U & W

TR RININMN NN NNNNMNNT
S 0008088800808 Aa6
NN NSRS

i

-~

3.

Q

@8 09 10 1 12 13 14

32.9 47.0 61.1 75.9 85.3 75.80 61.1 47.
33.@ 47.1 61.1 75.1 B85.68 7S5.1 B1.1 47,
33.1 47.1 B1.2 75.2 85.9 75,2 61,2 47,
33.1 47,2 B1.3 75.3 86.2 75.3 61.3 47,
33.2 47.2 b61.3 75.3 86.5 75.3 61.3 47.
33.3 47.3 61.4 75.4 86.8 75.4 61.4 47,
33.3 47.4 B1.4 75.5 87.1 775.5 61.4 47,
33.4 47.4 B1.5 75.8 87.4 75.6 61.5 47,
33.5 47.5 6B1.5 75.6 87.6 75.6 B1.5 47.
32.5 47.5 b61.6 75.7 87.9 75.7 61.8 47.
33.6 47.6 B1.6 75.7 88.1 75.7 B1.68 47.
33.6 47.6 B1.7 775.7 88.4 75.7 61.7 47.
33.7 47.6 61.7 75.8 8B.B 75.8 61.7 47,
33.7 47.7 &1.7 75.8 88.9 75.8 61.7 47.
33.8 47,7 61.8 75.8 89.! 75.8 61.8 47.
33.8 47.8 61.8 75.9 89.3 75.9 61.8 7

33.9 47.8 61.8 75.8 89.6 75.9 61.8 47

33.9 47.8 61.8 75.9 89.8 75.3 61.8 47.
33.9 47.8 &1.8 75.9 90.8 75.9 61.8 47.
34.0 47.89 b61.9 75.9 89.8 75.9 61.9 47.
34.0 47.9 61.9 75.9 89.6 75.9 61.3 47.
34.1 47.9 61.9 75.9 89.4 75.9 61.9 47,
34.1 47.9 61.9 75.9 89.2 75.9 6&61.9 47.
34,1 48,8 61.9 75.9 89.1 75.8 61.9 48.
34.2 48,0 61.9 75.9 88.9 75.9 61.9 48.
34.2 48.0 61.3 75.93 88.7 75.% 6£1.3 48,
34.2 48.0 61.9 75.9 88.6 75.9 61.9 48,
34.2 48.0 62.0 75.9 88.4 75.9 62.0 48,
34.3 48.1 2.0 75.3 88.3 75.9 62.0 48.
34.3 48.1 62.9 75.9 8B.1 75.9 62.0 48,
34.3 48.1 2.8 75.9 88.0 75.9 2.0 48,
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SOLAR ELEVATION ANGLE FOR

30 DEGREES NORTH LATITUDE

TO0 182

122

JULTAN DATES:

LOCAL STANDARD TIME

26 Q7 28 @8 19 T 13 14 15 16 17 18

JOATE

WY MIMNLWE OO —
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VUV WWWLSN~SN~ D
O A S SO SIS S S oo SN S
D~ MNOONS WS M-~
NSO O — — — — — —~ oy
7 B S N S S e A S
OO —MUNO~DS — 19
TN DD EEES
VUMWV VLULWYOOOoW
MO0~ NS IDW
WWWWWwiN >~~~
R R R R E R R
TNV~ — MW~
MMMMMO s <t <ttt
MMM KNP
SN~ OMS N W W~
00000 lllllll
[ 0 RV NN OV IO AV o NN oV oV [N oV I oS I SN ot B oV |
OOV DOS —
-0 OmOmEOOO@OM

(o]

9.

.8

-—

34.8 2

47.7

.3 78.6 72.3 60.5

9.3 22.0 34.3 47.8 60.6 72.4 78.9 72.4 60.6

.8 34.8 47,7 6@8.5 172

-—

9.3

4

E|

47.8 34.

47.3 34

69.7

72.8

9.5 22.1 35.0 48.9 60.8 72.7 79.3 72.7 60.8

3.4 22.1 34,9 47.9 60.7 72.6 79.1

3.5
9.8

(%]

48.0 35.0

£ M

ol

35.

f@.3 72.9 79.8 72.9 E0.9 48.!

.2 35.1 48.1

9.7
9.8
9.3
2.0

1
0.3

3
4
5
.b
8
8

2
P
2
in
“
32
&
22
-y
&
23.09

.5 48.6 35.6
.7 48.8 35.8

— = = P e e em Y e Y= eee e g

80.0 73.1

1

73.

— e e P e e e e gma e e e e

.4 35.3 48.3 b1,
.5 35.4 48.4 61,

-
(¥4
2
9

P
9.8
9.9 2

— e v e Tm g v g e

49.0 62.2 74.4 B82.0 74.4 B2.0 48.0 36,

.8 23.3 36.1
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SOLAR ELEVATION ANGLE FOR
40 DEGREES NORTH LATITUDE
JULIAN DATES: 122 71O 152

LOCAL STANDARD TIME

WO~ aeauIN -~ -dJhasaU—-~0WNNEN~-ODIVNWMNOEO ®

NSRRI MINMMRAEIRIRTIRRIN NI NN MR

NN
P

n
n
—- — S WO NN &&ELIMN -5 O NN EWNNES WD SN —(OJU &~

N
(0]

rJ

b e PEREBEBHNHNUHUWUUENNMNDRDIRDPMRN — — — = —

WG W

33.

(U SO AR o |

TONtes LN - W ~dUeEPUMNBSOWwONUMNUWMNOOW JUeEMNSODN

SWOoN~NOUnNes,N—-—OODONEMND DO UNNW-—- G0N G @

10 T 12 13 14
54,1 62.1 B5.3 6B2.1 654.1
54.3 2.3 6B5.6 B2.3 54.3
54.5 B2.6 65.9 B2.6B 54.5
54.7 62.9 66.2 2.9 54.7
55.¢ 6£3.1 66.5 63.1 55.0
55.2 63.4 66.8 B3.4 55.2
55.4 3.7 B7.1 B3.7 55.4
55.6 63.9 67.4 B3.8 55.6
55.8 64.1 §&7.6 64.1 655.8
S6.0 64.4 67.9 b64.4 56.0
56.2 b4.6 &8.1 64.6 56.2
56.3 64.8 E8.4 B4.8 56.3
56.5 65.0 68.6 B5.0 56.5
56.7 6B5.2 68.9 65.2 656.7
56.9 b65.4 89.1 65.4 56.9
57.0 65.6 69.3 B5.6 57.0
57.2 65.8 6£9.6 65.8 57.2
57.3 66.@0 69.8 6B6.0 57.3
57.5 66.2 70.0 66.2 57.5
57.6 b66.4 70.2 66.4 57.8
57.7 66.6 70.4 66.6 57.7
57.9 66.7 70.6 66.7 &57.9
58.8¢ 66.9 7@.8 66.3 58.0
58.1 67.0 70.9 67.0 658.!I
58.3 67.2 7t.1t B7.2 658.3
58.4 67.3 71.3 B67.3 58.4
58.5 B87.5 71.4 867.5 B58.5
58.6 67.6 71.6 b67.6 58.8
58.7 B7.7 71.7 67.7 658.7
58.8 67.8 71.9 67.8 58.8
58.9 68.0 72.0 68.0 58.9
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SOLAR ELEVATION ANGLE FOR
58 DEGREES NORTH LATITUDE
JULIAN DATES: 122 TO 1582

LOCAL STANDARD TIME
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19 " 12 13
47.7 53.3 55.3 53.3 47.
47.9 53.5 655.6 53.5 47.
48,2 53.8 55.9 53.8 48.
48.5 54.1 56.2 54.1 48.
48.7 54.4 SB.5 54.4 48.
43.8 54.7 56.8 54.7 489,
43.2 S54.9 57.1 54.9 49,
49.4 55.2 §57.4 55.2 49.
49,7 55.5 576 ©55.5 44.
49.39 55.7 57.9 55.7 49
50.1 655.9 58.1 55.3 Geo.
50.3 S6.2 58.4 56.2 50
50.6 56.4 G58.5 56.4 50
50.8 SB.6 58.9 56.6 50
51.8 56.9 59.1 56.9 51
51.2 57.1 58.3 §7.1 &I
51.3 57.3 59.6 57.3 &1
51.5 §7.5 58.8 57.5 &I
S1.7 §57.7 60.8 57.7 G&i
51.8 §7.9 b60.2 57.3 5i
52.1 58.1 b6@.4 58.1 2

2.2 58.3 60.6 58.3 52
52.4 58.4 60.8 58.4 52
52.5 58.6 60.9 58.6 652
52.7 58.8 61.1 58.8 &2
52.8 58.9 6t.3 58.9 82
S2.9 59.1 61.4 59.1 52
53.t 59.2 6t.B 58.2 &3
53.2 59.4 61.7 59.4
§3.3 59.5 6K1.3 59.5 653
53.4 S59.6 62.0 59.6 63
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SOLAR ELEVATION ANGLE FOR
6@ DEGREES NORTH LATITUDE
JULTIAN DATES: 122 TO 152

LOCAL STANDARD TIME

WO WNNOSW-ITNENGS®JTUNNW—-UOUNENGSG JUTWS U

21.

SO T N6 N ST %6 T o0 T o0 TR % N o T N0 S 0 T O Y S0 [ o I A6 R 6 TN 058 |
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r
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wn

o]

~n

NN
o wnn
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n
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N
m

bR LNUUHWUOUWNRNMRDRN

O NP EHNOWINDNDAMN ~ONOW O NNTWSOOIDW OO WS

NDUTON—- BDOMe&EN—WU~NUTW o JNWSDODW—- 00 WE

10 b 12 13 14
40.3 44.0 45.3 44.0 40.3
40.56 44.3 45.6 44.3 40.6
40.9 44.6 45.9 44.6 40.9
41.1 44.9 46.2 44.9 41,1
41.4 45.2 46.5 45.2 41.4
41.7 45.5 46.8 45.5 41.7
41.9 45.7 47.1 45.7 41.8
42.2 46.0 47.4 45.0 42.2
42.4 48.3 47.6 48.3 2.4
42.7 48.5 47.9 4.5 42.7
42.9 46.8 48.1 46.8 42.9
43.2 47.0 48.4 47.0 43.2
43.4 47.3 48.68 47.3 3.4
43.6 47.5 48.3 47.5 43.56
43.8 47.7 49.1 47.7 43.8
44,1 47.9 48.3 47.3 44.1
44.3 48.2 49.6 48.2 44.3
44.5 48.4 49.8 48.4 44.5
44.7 48.6 50.0 48.6 44.7
44.8 48.8 50.2 48.8 44.8
45.0 49.0 58.4 49.2 45.9
45.2 49.2 S@.6 439.2 45.2
45.4 49.3 50.8 49.3 45.4
45.5 49.5 5.9 49.5 45.5
45.7 49.7 §51.1 48.7 45.7
45.8 49.8 5t.3 48.8. 45.9
45.9 50.2 51.4 50.0 46.0
46.2 50.1 51.6 50.1 4B.2
46.3 50.3 51.7 50.3 46.2
46.4 50.4 51.3 50.4 46.4
46.6 50.6 2.0 50.6 4b6.8
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APPENDIX F

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH LATITUDE JULIAN DATES: 153 TO 182

SOLAR ELEVATION ANGLE FOR
2@ DEGREES NORTH LATITUDE
JULIAN DATES: 153 70 182

LOCAL STANDARD TIME

ICIFC IR R RN S R RS SO TG R IC PN RS RN RS RS IR S ERC IR IR BN ERC RN BN IPN EES IEN RN
1O DD D VDD ODWDODODDANdJ T DODN G S &

.S.S'S'S.SSSS—‘-—QSGSSSSSOSSLDLDLDLDLD(D(D@-J

MU EANOONAOOONOANONNUN S & B BB s G

PITI MM FRIRNIPIRII IR RIS NI MNP — — =

10 B 12 13 14 15
2.0 75.8 87.9 75.8 2.0 481
62.0 75.8 87.7 75.8 62.8 48.)
62.0 75.8 87.6 75.8 2.0 48.1
62.0 75.8 87.5 75.8 62.0 48.1
62.0 75.8 87.4 75.8 62.0 48.1
2.9 75.8 B87.3 75.8 £52.0 48.2
62.0 75.8 87.2 75.8 2.0 48.2
62.0 75.8 87.1 75.8 6Z.0 48.2
2.0 75.7 87.0 75.7 2.0 48.2
£2.8 75.7 87.@ 75.7 B62.0 48.2
2.8 75.7 86.9 75.7 2.0 48.2
2.@ 75.7 B6.8 75.7 2.0 48.2
2.8 75.7 86.8 75.7 2.0 48.2
62.¢ 75.7 86.7 75.7 62.0 48.2
2.0 75.7 86.7 75.7 82.0 48.2
2.0 75.7 86.6 75.7 2.9 48.2
2.0 75.7 88.6 75.7 §82.0 48.C
2.0 75.7 86.6 75.7 2.0 48.2
2.0 75.7 86.6 75.7 62.@ 48.2
62.0 7.7 86.6 75.7 62.0 48.C
62.0 75.7 85.6 75.7 2.0 48.2
62.0 75.7 86.6 75.7 2.0 48.2
2.8 75.7 86.6 75.7 2.0 48.2
62.0 75.7 B86.6 75.7 62.8 48.2
62.9 75.7 86.6 75.7 62.0 48B.2
62.8 75.7 86.6 75.7 2.0 48.2
62.@ 75.7 86.6 75.7 2.0 48.2
52.8 75.7 86.7 75.7 62.0 48.2
62.0 75.7 86.7 75.7 62.0 48.2
62.0 75.7 86.8 75.7 B62.0 48.C
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SOLAR ELEVATION ANGLE FOR
38 DEGREES NORTH LATITUDE
JULIAN DATES: 153 TO 182

LOCAL STANDARD TIME

JOATE 26 07 28 @9 10 1 12 13 14 15 16 17 15
163 1@.9 23.3 36.1 43.1 62.0 74.4 2.t 74,4 62.2 49.1 36.1 23.3 10.9
154 10.9 23.4 36.2 49.) B2.1 74.5 82.3 74.5 B2.1 49,1 35.2 23.4 10.9
155 11.8 23.4 36.2 49,2 B2.1 74.86 2.4 74.6 B2.1 49.2 36.2 23.4 11.0
156 11.@ 23.5 36.3 49.2 62.2 74.6 82.5 74.6 B2.2 49.2 36.3 23.5 11.0
157 11.1 23.5 36.3 48.2 2.2 74.7 B82.6 74.7 B2.2 49.2 36.3 23.5 11.1
158 11.1 23.6 36.3 49.3 2.2 74.7 82.7 74.7 62.2 48.3 36.3 23.6 1.1
159 11.2 23.6 36.4 43.3 B2.3 74.8 2.8 74.8 B2.3 49.3 36.4 23.8 n.2
160 11.2 23.6 36.4 49.3 62.3 74.8 82.9 74.8 62.3 49.3 36.4 23.8 1.2
161 11.2 23.7 36.4 49.4 2.3 74.9 83.0 74.9 B2.3 49.4 36.4 23.7 1.2
162 11.3 23.7 36.5 49.4 2.4 74.9 83.0 74.9 2.4 48,4 36.5 23.7 11.3
163 11.3 23.7 36.5 49.4 62.4 74.9 83.1 74.9 62.4 49.4 36.5 23.7 11.3
164 11.3 23.8 36.5 49.4 2.4 75.0 83.2 75.0 62.4 48.4 36.5 23.8 11.3
165 11.4 23.8 36.5 439.5 2.4 75.@¢ 83.2 75.0 62.4 49.5 36.5 23.8 11.4
166 11.4 23.8 36.5 49.5 B2.4 75.0 83.3 75.8 62.4 48,5 36.5 23.8 ti.4
167 11.4 3.8 36.6 4.5 2.5 75.0 83.3 75.8 B2.5 49.5 36.6 23.8 11.4
168 11.4 23.8 36.6 49.5 2.5 75.1 83.4 75.1 B62.5 49.5 36.6 23.8 1!.4
169 11.4 23.8 36.6 49.5 62.5 75.1 83.4 75.1 6B2.5 49.5 36.6 23.8 11.4
170 11.5 23.8 36.6 49.5 2.5 75.1 83.4 75.1 2.5 43.5 36.56 23.8 tt.5
171 11.5 23.9 36.6 49.5 6£2.5 75.1 83.4 75.1 2.5 48.5 36.6 23.9 11.5
172 11.5 23.9 36.6 49.5 62.5 75.1 83.4 75.1 2.5 48.5 36.5 23.9 11.5
173 11.5 23.9 36.6 49.5 62.5 75.1 83.4 75.1 2.5 48.5 36.6 23.9 11.5
174 11.5 23.9 36.6 49.5 2.5 75.1 B83.4 7S5.1 82.5 49.5 36.6 23.9 11.5
179 11.5 23.9 36.6 49.5 62.5 75.! 83.4 75.1 2.5 49.5 36.6 23.9 11.5
176 1.5 23.9 36.6 49.5 B2.5 75.1 83.4 75.1' 62.5 48.5 36.6 23.9 11.5
177 '1.5 23.8 36.56 4.5 62.5 75.1 83.4 75.} 62.5 49.5 36.6 23.8 1.5
178 11.4 23.8 36.6 49.5 62.5 75.1 83.4 75.1 2.5 48.5 36.6 23.8 11.4
179 11.4 23.8 36.6 49.5 62.5 75.1 83.4 75.1 6£2.5 49.5 36.6 23.8 11.4
180 11.4 23.8 36.6 49.5 62.5 75.¢ 83.3 75.¢ 62.5 49.5 36.6 23.8 1i!.4
181 11.4 23.8 36.5 49.5 62.4 75.0 83.3 75.0 62.4 49.5 36.5 23.8 1i.4
182 1.4 23.8 36.5 49.5 62.4 75.8 83.2 75.0 62.4 49.5 36.5 23.8 11.4
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SOLAR ELEVATION ANGLE FOR
40 DEGREES NORTH LATITUDE
JULIAN DATES: 183 TO 182

LOCAL STANDARD TIME

NN N O OO oOoO@oI-Nonooonmnes snfln -9

WWWWWWOWWSS O WWWWIWWWomom-I-JOaOUu Ul oot

U;Ablu(.dbbh#b##J:-bluublblf-lr\ll\)—‘—'SSLDLD

NN VN O OO OoOO@O@OoOoOMOMOO-JdddJNooouninnule ot — —

10 11 12 13
59.9 68.1 72.1 E8.1 59
S9.0 68.2 72.3 68.2 59
59.1 68.3 72.4 68.3 59
9.2 B8.4 72.5 68.4 59
9.3 68.5 72.6 68.5 59
59.3 68.5 72.7 B68.5 59
59.4 68.6 72.8 68.6 59
9.4 68.7 72.9 68.7 59
§9.5 £68.8 73.0 68.8 &9
9.5 68.8 73.0 68.8 59
59.6 68.3 73.1 68.9 59
9.6 68.9 73.2 68.3 59
9.7 69.0 73.2 £9.0 59
9.7 69.8 73.3 B69.@ 59
9.7 69.1 73.3 69.1 59
59.8 69.1 73.4 69.1 59
9.8 69.1 73.4 69.1 59
59.8 69.1 73.4 69.1 59
59.8 69.1 73.4 B9.1 53
59.8 69.2 73.4 B59.2 59
59.8 69.2 73.4 69.2 59
§9.8 69.2 73.4 69.2 §9
9.8 69.2 73.4 B9.2 59
9.8 69.1 73.4 69.1 59
59.8 69.1 73.4 63S.1 59
59.8 69.1 73.4 6B9.1 539
59.8 69.1 73.4 BS.1 59
§9.7 69.1 73.3 69.1 59
59.7 69.0 73.3 69.0 59
9.7 69.0 73.2 69.0 59

47

Sl NN e RO -8 Q

\JCDGJEDO)(DO’JGJ(D(D(D(D(IJ\)

~ -

N NN mWOoNOWOoX NN nnd e o). —

U-L»luublb#b&b&&b&blLJL-lblL-lrJrJr]—-“SSLDLDG)\I\I

WWUUWODDDOHOOUWDDUOTWWWDDOIIONoOHWN &LWES

LU Nn O DN ARG =&

SN o oo Moo oo

~J




SOLAR ELEVATION ANGLE FOR
50 DEGREES NORTH LATITUDE
JULIAN DATES: 153 7O 182

LOCAL STANDARD TIME
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10 1 12 13
53.5 58.7 62.1 58.7 53
53.7 58%.9 B2.3 59.9 53
53.8 60.0 62.4 6£0.0 53
53.8 6@.1 2.5 60.1 53
53.9 60.2 2.6 6@.2 53
S4.8 60.3 6.7 60.3 54
S4.1 650.4 b62.8 60.4 54
54.2 60.4 62.9 60.4 54
54.2 650.5 63.0 60.5 5S4
54.3 650.6 63.0 E0.B 54
54.4 66.7 63.1 £0.7 54
54.4 E60@.7 63.2 60.7 S4
54.4 50.8 63.2 8&0.8 54
54.5 60.8 B63.3 650.8 54
54.5 60.9 63.3 60.9 54
54.6 60.3 63.4 60.9 54
54.6 60.9 b63.4 §£0.3 54
54.6 60.9 £3.4 £0.9 G54
54.6 61.0 63.4 61.0 54
54.6 61.0 63.4 61.0 54
54.6 61.0 63.4 B1.0 54
54.6 61.0 63.4 61.0 54
S4.6 651.0 63.4 61.0 54
54.6 E61.0 63.4 &1.0 54
54.6 60.9 63.4 62.3 5S4
54.6 60.9 63.4 B0.9 54
54.6 60.9 &63.4 60.3 5S4
54.5 60.9 63.3 £@.39 654
54.5 60.8 B3.3 60.83 54
54.4 60.8 63.2 60.8 54
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SOLAR ELEVATION ANGLE FOR
6@ DEGREES NORTH LATITUDE
JULIAN DATES: 183 TO 182

LOCAL STANDARD TIME

JBDATE 06 @7 28 29 12 11 12 13 14 15 16 17 i3
153 19.1 26.5 33.9 40.8 46.7 50.7 2.1 5@.7 48.7 498.8 33.9 26.5 19.1
154 19.2 26.6 34.0 40.9 46.8 50.8 2.3 50.8 46.8 40.9 34.0 25.8 19.C
155 19.3 26.7 34.1 41.0 46.83 50.9 52.4 50.9 46.3 41.0 34,1 2B.7 18.3
156 19.4 26.8 34.2 41.1 47.0 51.0 2.5 51.0 47.@0 41.1 34,2 26.8 19.4
157 13.4 26.9 34.3 41.2 47.1 51.1 2.6 51,1 47,1 41.2 34.3 26.9 19.4
158 19.5 27.0 34.4 41.3 47,2 51.2 2.7 51.2 7.2 41.3 34.4 27.0 19.5
159 19.6 27.1 34.5 41.4 47.3 51.3 52.8 51.3 47.3 41.4 34.5 27.1 19.8
160 19.7 27.1 34.5 41.5 47.4 51.4 52.3 51.4 47.4 41.5 34.5 27.t 19.7
161 19.7 27.2 34.6 41.6 47.4 51.5 53.0 5!.5 47.4 41.6 34.6 27.2 19.7
162 19.8 27.3 34.7 41.6 47.5 5!.6 S3.¢ 51.6 47.5 41.6 34.7 27.3 19.8
183 19.9 27.3 34.7 41.7 47.6 51.6 S3.1 S1.6 47.6 41.7 34.7 27.3 19.8
164 19.9 27.4 34.8 41.7 47.8 51.7 G63.2 51.7 47.6 41.7 34.8 27.4 19.9
165 20.0 27.4 34.8 41.8 47.7 51.7 53.2 651.7 7.7 41.8 34.8 27.4 20.0
166 20.0 27.5 34.9 41.8 47.7 51.8 53.3 51.8 47.7 41.8 34.9 27.5 0.0
187 20.0 27.5 34.9 41.9 47.8 51.8 3.3 51.8 47.8 41.9 34.3 7.5 0.0
168 20.1 27.5 34.9 41.3 47.8 51.89 53.4 51.9 47.8 41.9 34.9 27.5 Z0.!1
169 20.1 27.5 35.0 41.9 47.8 51.39 53.4 51.8 47.8 41.3 35.0 27.5 20.!
170 20.1 27.6 35.0 42.9 47.9 51.9 G53.4 51.9 47.9 42.0 35.0 7.6 0.1
171 20.1 27.6 35.0 42.0 47.9 S1.9 53.4 51.9 47.9 42.0 35.0 27.6 20.!
172 20.1 27.6 35.0 42.¢ 47.9 52.0 53.4 2.0 47.3 42.0 35.@0 27.8 0.1
173 20.2 27.6 35.@ 42.0 47.9 2.0 53.4 S52.0 47.9 42.0 35.0 27.8 20.:
174 20.2 27.6 35.0 42.0 47.9 2.0 53.4 2.0 47.3 42.0 35.9 27.6 20.2
175 20.1 27.6 35.0 42.0 47.3 52.0 53.4 2.0 47.9 42.0 35.0 27.6 0.1
176 20.1 27.6 35.0 42.8 47.9 S51.9 53.4 51.9 47.9 42.0 35.0 27.6 20.!
177 20.1 27.6 35.0 42.0 47.9 51,9 53.4 S1.9 47.3 42.0 35.0 27.6 20.1
178 20.1 27.5 35.0 41.9 47.8 51,9 G53.4 51.9 47.8 41.9 35.0 27.5 20.1
179 20.1 27.5 24.9 41.9 47.8 5t1.9 53.4 51.9 47.8 41.9 34.9 27.5 20.1
180 20.9 27.5 34.9 41.9 47.8 51.8 53.3 S5!.8 47.8 41.9 34.9 27.5 20.0
181 20.0 27.5 34.9 41.8 47.7 51.8 53.3 51.8 47.7 41.8 34.9 27.5 20.0
182 20.0 27.4 34.8 41.8 47.7 2 51,7 47.7 41.8 34.8 27.4 20.0
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APPENDIX G

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES NORTH
LATITUDE JULIAN DATES: 183 TO 213

SOLAR ELEVATION ANGLE FGR
20 DEGREES NORTH LATITUDE
JULIAN DATES: 183 TO 213

LOCAL STANDARD TIME

JDATE 26 Q7 08 29 19 1 12 13 14 15 te 17 18
183 7.7 21.@ 34.5 48.2 2.2 75.7 86.8 75.7 2.9 48.2 34.5 21.02 7.7
184 7.7 21.0 34.5 48.2 B62.8 75.7 86.9 75.7 2.0 48.2 34.5 21.d 7.7
185 7.7 21,8 34.5 48.2 2.0 75.7 87.0 75.7 62.0 48.2 34.5 1.9 7.7
186 7.7 0.8 34.5 48.2 2.0 75.7 87.0 75.7 2.8 48.2 34.5 Z20.83 7.7
187 7.6 20.9 34.5 48.2 2.9 75.8 87.1 75.8 BIZ.0 48.2 34.5 20.9 7.6
188 7.6 20.9 34.4 48.2 B62.0 75.8 87.2 75.8 62.0 48.2 34.4 20.3 7.6
189 7.6 20.9 J4.4 48.2 62.0 75.8 87.3 75.8 62.@ 48.7 4.4 20.9 7.6
130 7.6 28.9 34.4 48.1 2.¢ 75.8 87.4 75.8 B2.2 48.1 34.4 20.9 7.6
191 7.5 20.8 34.4 48,1 B2.0 7.8 87.5 75.8 2.0 48.1 34.4 0.8 7.5
192 7.5 20.8 34.4 48.1 2.0 75.8 87.6 75.8 B2.0 48.1 34.34 20.8 7.5
193 7.4 20.83 34.4 48.1 62.0 75.8 87.7 75.8 4.0 48.1 34.4 190.3 7.4
194 7.4 20.7 34.3 48.1 2.0 75.8 87.3 75.8 6£62.0 48.1 34.3 0.7 7.4
195 7.4 20.7 34.3 48.1 6£2.@ 75.3 88.0 75.9 2.9 48.1 34.3 lZ@.7 7.4
136 7.3 20.7 34.3 48.1 2.8 75.9 s88.1 75.9 B6I.@¢ 48.1 34.3 20.7 7.3
197 7.3 2@0.6 34.3 48.1 2.2 75.% 88.3 75.% 6.0 48.1 34.3 20.8 7.3
138 7.2 20.6 34.7 48.0 2.0 75.9 88.4 75.83 2.0 48.2 34.2 0.8 7.2
139 7.2 20.6 34.2 48.0 6!'.3 75.3 88.6 75.9 61.9 48.2 34.C 20.86 T2
200 7.1 20.5 34.2 48.0 61.9 75.9 88.7 75.9 61.3 48.0 34.2 20.5 7.1
201 7.1 20.5 34.2 48.0 61.3 75.9 88.9 75.9 61.9 48.2 34.2 20.5 7.1
202 7.0 20.4 34.1 48.0 b61.9 75.9 8S8.1 75.3 61.89 4.8 4.1 20.4 7.9
203 7.0 2.4 34.1 47,9 61.9 75.8 89.2 75.9 61.3 47.9 34.1 0.4 7.0
204 6.9 20.4 34.1 47.9 61.8 75.83 89.4 75.9 61.9 47.9 34.1 0.4 5.9
205 6.8 20.3 34.2 47.9 61.9 75.8 89.6 75.3 61.9 47.9 34.0 20.3 6.8
206 6.8 70.3 34.0 47.9 6!.9 75.3 89.8 75.9 61.9 47.9 34.0 20.3 5.8
207 6.7 20.2 33.9 47.8 61.8 75.9 30.0 75.9 65i.8 7.8 33.9 9.2 6.7
208 6.6 20.2 33.9 47.8 61.8 75.9 89.8 75.9 61.8 47.8 3.9 20.2 5.5
-9 6.6 20.1 33.9 47.8 61.8 75.3 B89.6 75.9 61.8 47.8 33.3 20.! 6.6
210 6.5 20.0 33.8 47.8 61.8 75.9 89.3 75.9 61.8 47.8 33.8 0.0 5.5
211 6.4 20.0 33.8 47.7 6&1.8 75.8 89.t 75.8 61.8 47.7 3.8 20.0 5.4
212 6.4 19.9 33.7 47.7 6.7 75.8 88.9 75.8 61.7 47.7 33.7 18.3 6.4
213 6.3 19.9 33.7 47.6 &1.7 75.8 88.6 75.8 61.7 47.6 33.7 19.9 5.3
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SOLAR ELEVATION ANELE FOR
30 DEGREES NORTH LATITUDE
Ju

LIAN DATES: 183 T0O 213

LOCAL STANDARD TIME

JOATE 06 Q7 28 29 10 I 12 13 14 15 16 17 18
183 11.3 23.8 36.5 49.4 62.4 75.0 83.2 75.0 62.4 43.4 6.5 13.8 11.3
134 11,3 23.7 36.5 49.4 62.4 74.9 83.t 74.9 62.4 49.4 36.5 13.7 11.3
185 11,3 23.7 36.5 49.4 B2.4 74.9 B83.0 74.9 62.4 48.4 38.5 3.7 1.3
186 11.2 23.7 36.4 49.4 2.3 74.9 83.0 74.9 6Z.3 49.4 36.4 23.7 1.2
187 11.2 23.6 36.4 49.3 62.3 74.8 82.9 74.8 B2.3 43.2 36.4 3.6 11.C
188 11.2 23.6 36.4 49.3 £2.3 74.8 82.8 74.8 2.3 48.53 36.4 23.6 11.Z
189 11.1 23.6 36.3 49.3 2.2 74.7 82.7 74,7 B2.2 49.3 36.3 23.68 1i.1
130 11.1 23.5 36.3 49.2 62.2 74.7 82.6 74.7 2.2 49.2 36.3 23.5 11.!
191 11.@ 22.5 36.3 49.2 62.2 74.8 2.5 74.6 2.2 49.2 36.3 23.5 1.0
132 11.0 23.4 36.2 49.2 B2.1 74.6 82.4 74.6 62.1' 49.2 36.2 3.4 11.0
193 10.9 23.4 36.2 48.1 2.t 74.5 82.3 74.5 62.1 49.1 36.2 I23.4 0.9
194 0.9 23.3 36.1 49.1 2.0 74.4 82.1 74.4 BZ.0 49.1! 3&.1t 123.3 10.3
135 190.8 23.3 36.1 49.0 6£2.0 74.4 82.0 74.4 5B52.0 49.0 36.1 3.3 10.8
196 190.7 23.2 36.0 49.0 61.9 74.3 8.9 74.3 B1.9 48.0 36.0 23.2 10.7
137 1@¢.7 23.2 36.08 48.3 61.9 74.2 81,7 74.2 1.9 48.% 3.0 23.2 13.7
198 19.6 23.1 35.9 48.9 61.8 74.1 8.8 74.! 6£61.8 48.3 35.3 23.! 10.86
199 1¢.5 23.0 35.9 48.8 6B1.7 74.0 81.4 74.0 6£61.7 48.8 35.3 I3.9 12.5
200 ‘9.5 23.0 35.8 48.8 61.7 73.9 61.3 73.% 61.7 48.8 35.8 23.2 ie.S5
g 10.4 22.9 35.7 48.7 61.6 73.8 81.1 73.8 61.5 48.7 35.7 22.9 192.4
ez 19.3 22.8 35.7 48.6 61.5 73.7 80.9 73.7 61.5 48.6 35.7 22.8 10.3
203 10.2 22.8 35.6 48.6 61.5 73.6 80.8 73.6 6&1.5 48.6 35.6 22.8 10.2
204 19.1 22.7 35.5 48.5 61.4 73.5 80.6 73.5 61.4 48.5 35.5 II.7 0.1
205 19.@ 22.6 35.5 48.4 61.3 73.4 B80.4 73.4 B61.3 48.4 35.5 1.6 10.0@
206 9.9 22.5 35.4 48.4 61,2 73.3 80.2 73.3 61.2 48.4 35.4 (1.5 8.9
207 9.8 22.4 35.3 48.3 6!.1 73.% 80.0 73.1 6Bt.1 48.3 35.3 2I.4 9.3
208 9,7 22.3 35.2 48.2 61.0 73.0 79.8 73.0 6&61.@¢ 48.2 35.2 2I.3 9.7
209 9.6 22.2 35.1 48.1 G60.9 2.9 79.6 72.9 60.9 48.1 35.1 2Z.2 9.8
210 9.5 22.1 35.0 48.0 k0.8 72.7 78.3 72.7 b6@0.8 48.0 35.0 C C.I 9.5
211 9.4 22.1 34.9 47.%9 60.7 72.6 79.1 72.8 €0.7 47.9 34.9 C I.1 5.4
212 9.3 22.0 34.9 47.8 60.8 2.4 78.9 72.4 60.6 7.8 34.9 22.0 3.3
213 9.2 21.8 34.8 47.7 80.S 2.3 78.6 2.3 B0.5 47.7 34.8 21.8 9.2

52




SOLAR ELEVATION ANuLE FOR
40 DEGREES NORTH LATITUDE
JULTAN DATES: 183 70 213

LOCAL STANDARD TIME

OS - W& JOow—-TMNEHH&TUNNNNDWWNE - R POITOIOOO
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10 1 12 13
59.6 68.3 73.2 £8.9 59
59.6 68.3 73.1! 68.9 G59.
59.5 B8B.8 72.0 68.8 59
59.5 68.8 73.0 68.8 659
59.4 68.7 72.9 68.7 59
59.4 68.6 72.8 68.6 589
59.3 68.5 72.7 B8.5 59
59.3 68.5 72.6 68.5 538
§9.2 68.4 72.5 68.4 59
59.1 68.3 72.4 68.3 59
59.0 68.2 72.3 68.2 659
59.0 6&8.1 2.1 B8.1 58
58.9 68.¢ 72.0 68.28 S8
58.8 67.8 71.9 B£7.8 58
58.7 B&7.7 71.7 B7.7 S8
58.6 67.6 71.6 B7.6 58
58.5 67.5 71.4 67.5 &8
58.4 67.3 71.3 67.3 658
58.3 6&7.2 71.1 67.27 G8.
58.1 67.0 70.9 67.0 658.
58.0 6&66.9 7.8 66.9 658
57.9 66.7 70.6 86.7 57
57.7 66.6 70.4 §6.6 57
57.6 66.4 70.2 66.4 57
57.5 b66.2 70.0 bBb.2 57
57.3 6B66.8 B9.8 66.0 57
57.2 65.8 69.6 65.8 57
57.0 &5.6 69.3 65.6 57
56.39 BS5.4 B69.1 65.4 G
S6.7 65.2 bB8.9 65.2 56
56.5 65.@ 68.6 B65.0 656

53

N-J BN UMD JWUS -~ WHAUITNNOWH O ——TMJUL W UTULO O

-J

Sl oS — —~fJWwW et

D= NNOOwowe — T &~utm

SN Ouowes g — -ttty

N WWSHMNNL&aNNOWOUS —FIWLW SN

rdt3re3t3rlrity

[ U9 & I UYL O [ N O Y

-J

I3 0G4 JOoOS -~ NGO JOue — —fJWHWWesEnnnoom

—. e b e e s s

— rJ Pl )t rarld Ml

LDG.—-u.lém\JmLD—‘YJL-Il-an\lQ)LDLDS—'I‘»JrJth(ﬂLﬂUlmcl




SCLAR ELEVATION ANGLE FOR
S0 DEGREES NORTH LATITUDE
JULIAN DATES: 183 TQ 213

LOCAL STANDARD TIME

JDATE 26 @7 28 29 19 1 12 3 14 15 16 17 i3
183 7.5 27.2 36.6 46.2 54.4 6@.7 63.2 6.7 54.4 46.2 Z265.6B 27.9 17.%
184 17.5 27.0 36.6 45.9 54.4 50.7 B3.1 6@8.7 54.3 45.3 36.6 27.@ 17.%
185 17.4 26.9 36.5 45.9 54.2 b60.6 63.0 60.5 S4.3 45.9 36.5 6.3 17.4
186 17.4 26.9 36.5 45.8 54.2 608.5 b63.0 60.5 54,2 45.8 36.5 26.9 17.4
187 17.3 26.8 36.4 45,8 54.2 E60.4 2.9 E0.4 54.2 45.8 36.4 26.8 17.3
188 17.3 26.8 36.4 45.7 S4.1 ©B£0.4 2.8 6©.4 54,1 45.7 36.4 26.8 17.3
189 17.2 26.7 36.3 45.6 S54.0 6.3 62.7 60@.3 54.8 45.8 368.3 26.7 17.C
190 7.1 26.6 36.2 45.6 53.%9 60.2 2.6 6@.2 53.9 45.6 36.2 IB.8 17.1
131 17.@ 26.5 36.2 45.5 53.8 BO.} B2.5 6@.1 53.8 45.5 36.2 26.5 17.Q
192 17.0 26.5 36.1 45.4 53.8 E60.0 b62.4 650.0 53.8 45.4 36.1 26.5 17.0
193 16.9 26.4 36.0 45.3 53.7 S55.8 62.3 S9.9 53.7 45.3 368.0 26.4 16.9
194 16.8 26.3 35.9 45,2 S3.5 59.7 62.1 59.7 63.5 45.2 35.9 5.3 16.8
135 16.7 26.2 35.8 45,1 53.4 59.6 62.0 59.6 53.4 45.t 35.8 26.2 16.7
136 16.6 26.1 35.7 45.0 G53.3 S9.5 61.9 59.% 53.3 45.0 35.7 26.1 16.6
137 16.5 26.0 35.6 44.3 &3.2 &59.4 6t.7 59.4 53.2 44.9 35.6 26.2 6.5
198 6.4 25,2 35.5 44.8 53.1 659.2 6!.6 59.2 53.1 44.8 35.5 25.9 156.4
199 16.3 25.8 35.4 44.7 2.9 58.1 61.4 58.1 2.9 44.7 35.4 25.8 1B.3
200 16.1 25,7 35.3 44.5 2.8 58.9 61.3 58.9 52.8 44.5 35.3 25.7 iB.!
201 16.0 25.5 35.1 44.4 52.7 58.8 b61.1 58.8 2.7 44.4 35,1 5.5 16.2
202 15.9 25.4 35.0 44.3 2.5 58.6 60.3 ©58.6 2.5 44.3 35.9 25.4 15.9
203 15,7 25.3 34.9 44,1 2.4 58.4 60.8 ©58.4 2.4 44,1 34.9 I5.3 15.7
204 15.6 25.1 34.8 44.0 2.2 58.3 60.6 58.3 2.2 44.0 34.8 25.1 15.8
205 15.5 25.0 34.6 43.3 52.1 ©58.1 6£@.4 658.1 2.1 43.9 Z4.6 5.0 15.5
206 15.3 24.9 34.5 43.7 51.8 57.% 6@.2 57.9 51.9 43.7 34.5 24.3 15.3
207 15,2 24.7 34.3 43.5 51.7 57.7 p0.90 57.7 651.7 43.5 34.3 24.7 15.2
208 15.9 24.6 34.2 43.4 51.5 57.5 59.8 §7.5 5i.5 43.4 34.2 4.6 15.09
209 4.9 24.4 34.0 43.2 S1.3 57.3 59.6 57.3 S1.3 43.2 34,0 Z4.4 14.9
210 14,7 24,2 33.8 43.0 51.2 57.1 §8.3 S57.1 51.2 43.0 33.8 24.2 14,7
21 14.5 Z4.1 33,7 42.9 G51.0 S56.9 59.1 56.9 51.0 42.9 33.7 Z24.t 14.5
21z 14.3 23.9 33.5 42.7 50.8 S6.6 58.9 S6.6 50.8 2.7 33.5 23.9 14.3
213 14.2 23.7 33.3 42.5 5@.6 56.4 58.5 S6.4 50.6 42.5 33.3 23.7 14.Q
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SOLAR ELEVATIUN ANGLE FOR
60 DEGREES NCRTH LATITUDE
JULIAN DATES: 183 10 213

LOCAL STANDARD TIME
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12 [ 12 t3
47.6 51.7 3.2 51.7 47
47.6 S1.6 53.1 S1.6 47
47.5 51.6 53.0 5t1.8 47
47.4 51.5 53.0 51.5 47
47.4 51.4 52.9 51.4 47
47.3 51.3 2.8 S51.3 47.
47 2 51,2 52.7 St.2 47.
47.1 S1.1 2.6 51,1 47,
47.9 51.0 52.5 51.0 47.
46.9 50.9 2.4 50.9 46.
46.8 5.8 52.3 6S0.8 4E6.
46.7 50.7 52.1 50.7 46.
46.6 50.6 52.2 50.58 4b.
46.4 58.4 51.9 50.4 46.
46.3 50.3 51.7 50.3 46.
46.2 5@.1' 51.6 50.1 48.
46.2 50.2 51.4 50.0 46
45.3 43.8 S51.3 49.8 45.
45.7 49.7 51.1 49.7 45,
45.5 48.5 50.9 49.5 45,
45.4 49.3 58.8 49.3 45.
45.2 48.2 5@.6 49.2 45.
45.0 439.2 50.4 43.0 45,
44.8 48.8 50.2 48.8 44.
44.7 48.6 50.0 48.6 44.
44.5 48.4 49.8 48.4 33,
44.3 48.2 49.68 48.2 44,
44.1 47.9 48.3 47.9 4.
43.8 47.7 48.1 47.7 43,
43.6 47.5 48.9 47.5 43,
43.4 47.3 48.6 47.3 43.
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APPENDIX H

S3LLI ELEVATION ANGLE FOR 20 TC $0 DEGREES
NORTH LATITUDE JULIAN DATES: 214 TO 244

SOLAR ELEVATION ANGLE FOR
-0Q DEGREES NORTH LATITUDE
JULIAN DATES: 214 70 Z44

LOCAL STANDARD TIME

PRSI P TI PRI PRI D
LA T I 0 T A S o T 8 S o I N |

w O NN -

I WG LWL WG S &P appdehaUlTionulnn

SO We =l 0NNV s — Ml

N — MG e W,

W =L om

S - MNWANDYJOWE —-MJWAEUOOD-JOWOUOES —MWs AN~

Q8 @9 10 I 12 13 14 15
33.6 47.6 61.7 75.7 B8.4 75.7 61.7 47.6
33.6 47.6 6B1.6 75.7 88.1 75.7 6B61.6 47.6
33.5 47.5 61.6 75.7 87.8 75.7 6B1.68 47.5
33.5 47.5 B!.5 75.6 87.6 75.6 61.5 47.5
33.4 47.4 B1.5 75.6 87.4 75.6 61.5 47.4
33.3 47.4 B1'.4 75.5 87.1 75.5 61.4 47.4
32.3 47.3 61.4 75.4 86.8 75.4 61.4 47.3
33.2 47.. 61.3 75.3 86.5 75.3 61.3 47.2
33.1 47.2 B1.3 75.53 86.2 75.3 61.2 47.2
33.1 47.1 61,2 75.2 85.9 75.2 &81.2 47.1
33.0 47.1 B1.t 75.1 85.8 75.1 Bl.1 47.}
32.9 47.0 61.1 75.8 8S5.3 75.0 B1.}V 47.0
32.8 46.9 61.0 74.3 85.0 74.9 51.0 46.9
32.8 46.8 60.9 74.7 B84.7 74.7 60.9 46.8
32.7 46.8 65@8.8 74.6 84.4 74.6 60.8 436.8
32.6 46.7 &@.7 74.5 84.%v 74.5 B5O.7 46.7
32.5 46.6 60.7 74.3 83.7 74.3 860.7 46.6
32.4 46.5 6B0.6 74.2 83.4 74.2 60.6 46.5
32.3 46.4 50.5 74.0 83.@¢ 74.0 60.5 46.4
J2.2 48.3 60.4 73.9 82.7 73.3 60.4 46.3
32.1 48.2 60.2 73.7 2.4 73.7 60.27 45.2

2.1 46.1 608.t 73.5 2.8 73.5 60.t 46.1
2.0 46.0 60.0 73.3 81.8 73.3 60.2 46.0
31.8 45.9 58.9 73.1 81.3 73.1 58.9 45.9
34.7 45.8 59.7 7.9 80.9 72.9 G58.7 45.8
31.6 45.7 53.6 72.7 80.5 72.7 53.6 45.7
31.5 45.6 59.5 72.5 8@.2 72.5 69.5 45.6
31.4 45,5 59.3 72.3 79.8 72.3 59.3 45.5
31.3 45.3 S59.2 72.1 79.4 72.1 59.2 46.3
31.2 45.2 5%3.¢ 71.8 79.8 71.8 G5%9.2¢ 45.C
21.1 45.1 58.9 7.6 78.6 71.6 58.8 45.14
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SOLAR ELEVATION ANGLE FOR
3@ DEGREES NORTH LATITUDE
JULIAN DATES: 214 TO 244

LOCAL STANDARD TIME
10 1 12 13

d WGl W et r R rparRrar3ratrd

f S 2 &
S W W -NOMAOIe ULl —-— 0 w1t &Lk

[ SN w0 U S S 0 S 6 Y O S % T S B (NSRBI N I G B S I I S

ra

241
242
243
244

AP OITNOONOOONON ~ 3NN ~NOOOOWWOWWWw

LN W~ oS —~WLWUITNMo & — WD JUSMWAeEADNODE —

WNHSENOeMNUNNWOeSNLUT IO —1J&UdOWwe TNl & o~

34.

-

SIN O I OV I SN GV I G I O O 6 B O
3 033 G OEHWW G WG

(&3] §
3 r1lrJ3r)

&

G O

(€]

w G

(ST SN IR VY R
SO

REONDOOe —~LWN NS WUOW— LY — O e

W—- NN YO -V NNODE -—LAEMNJOG —~fJW RN

60.4 72.1 78.4 2.1 BO.
60.3 71.8 78.1 7!1.9 B0
ge.t 71.7 77.3 71.7 &0.
§0.0 71.8 77.6 7i.6 60.
59.9 71.4 77.4 71.4 59
59.7 71.2 77.% 71.2 59
59.6 71.@¢ 76.8 71.0 59
59.5 7.8 76.5 70.8 59
59.3 7.5 7.2 7.5 SS9
59.1 70.3 75.9 70.3 &S89
59.0 7.t 75.6 7@.1 59
58.8 69.9 75.3 6£9.9 S8
98.6 69.6 75.8 B3.6 58
58.5 69.4 74.7 69.4 58
58.3 69.1 74.4 69.1 58
%8.1 68.9 74.1! 68.9 58
57.9 68.6 73.7 E8.6 57
57.7 &8.4 73.4 68.4 57
57.5 68.1 73.8 &8.1 57
57.3 6&7.8 72.7 &7.8 57
57.1 B7.5 2.4 67.5 57
56.9 67.2 72.@ 67.2 56
56.7 67.0 7t.B B7.@ 5Sb
56.4 B86.7 71.3 66.7 56
56.2 66.4 70.9 66.4 56
56.0 66.0 7.5 66.0 65§
§5.7 65.7 7.2 65.7 55
55.5 685.4 69.8 6£65.4 655.
55.2 B5.1 68.4 B5.! 5SS
55.0 64.8 69.80 64.8 S5
54.7 B4.4 ©6£8B.6 64.4 54
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SOLAR ELEVATION ANGLE FQR
40 DEGREES NORTH LATITUCE
JULIAN DATES: 214 TO 44

LOCAL STANDARD TIME

JDATE 0b @7 08 09 10 " 12 13 14 15 16 17 13
214 11.7 23.0 34.5 45.8 56.3 64.8 68.4 64.8 56.3 45.8 34.5 3.0 ii.°
215 11.5 22.9 34.3 45.6 Sb6.2 64.6 B8B.! 6B4.6 S6.7 45.6 34.3 2.3 1.5
216 1.4 22.7 34,2 45.5 56.2 6B4.4 67.9 64.4 56.0 45.5 34.7 2.7 11.3
247 11.2 22.6 34.@ 45.3 55.8 64.1 67.6 64,1 55.8 45.3 34.8 2.6 11,2
218 tr.ol 22.4 33.9 45.1 55.6 63.9 67.4 63.8 55.6 45.1 33.5 I22.4 1.
213 19.9 22.2 33.7 45.6 55.4 6&3.7 67.1 £3.7 55.4 45.9 33.7 22.2 12.9
220 19.7 22.1 33.5 44.8 55.2 E£3.4 b65.8 B63.4 55.2 44.8 33.5 22.1 12.7
2 10.5 21.9 33.4 44.6 55.@ 63.1 BB6.5 B63.t 55.0 44.6 33.4 21.3 10.5
222 18.3 21.7 33.2 44.4 54.7 2.9 86.2 2.9 54.7 44,4 33.7 2i.7 1.3
223 10.2 21.5 33.0 44.2 S54.5 BZ.6 65.9 2.6 54.5 44.2 33.6 21.5 10.C
224 10.0 21.4 32.8 44.0 54.3 B2.3 BS.6 2.3 54.3 44.0 2.8 21.4 10.90
225 3.8 21.2 32.6 43.8 S4.1 62.1 8S5.3 2.1 54.1 43.8 2.6 1.2 9.8
226 3.6 21.0 32.4 43.6 53.8 61.8 65.0 61.8 G&3.8 3.6 32.4 21.9 3.6
227 9.4 20.8 32.3 43.4 S3.6 61.5 64.7 61.5 G3.6 43.4 32.3 22.23 5.4
278 9.2 20.6 32.1 43.2 53.3 6!.2 64.4 61,2 53.3 43.2 32.1 0.5 9.2
229 9.¢ 2¢.4 31.8 43.8@ 53.! 6@.9 64.1! 6&0.9 S3.! 43.2 31.8 0.4 5.0
230 8.8 20.2 31.6 42.7 2.8 EBO.5 6£3.7 BO.B 52.8 42.7 31.6 0.2 g.3
231 8.6 20.08 21.4 42.5 2.6 b®.3 63.4 60.3 52.5 4.5 31.4 0.0 8.8
232 8.3 19.8 31.2 42.3 2.3 60.0 63.0 60.0 S52.3 42.3 31.2 19.8 3.3
233 8.1 19.6 31.0 42.0 2.0 59.7 62.7 59.7 52.0 42.2 31.0 19.86 3.1
234 7.3 19.3 38.8 41.8 51.8 59.4 2.4 59.4 51.8 41.8 30.8 19.3 7.9
235 7.7 19.1 30.5 41.6 51.5 59.9 2.0 59.0 5i1.5 41.6 3@.5 19.1 o
228 7.5 18.9 30.3 41.3 51.2 58.7 61.6 58.7 S1.2 41.3 30.3 18.9 7.5
237 7.2 18.7 30.! 41,1 50.9 S6.4 61.3 &8.4 502.9 41.1 32.1 18.7 7.2
238 7.0 18.4 29.9 40.8 50.6 58.0 60.9 58.0 50.6 40.8 29.9 18.4 7.2
239 6.7 18.2 29.6 40.5 5.3 §7.7 60.5 57.7 50.2 40.5 29.5 18.2 6.7
240 6.5 18.2 29.4 40.3 50.0 57.3 60.2 57.3 50.2 40.3 28.4 18.0 6.5
241 6.3 17.7 28.1 40.0 49.7 57.0 59.8 7.2 48.7 30.0 29.% 7.7 6.2
242 5.0 17.5 28.3 29.7 49.4 5b6.6 59.4 56.6 49.4 39.7 18.5 17.5 6.0
243 5.8 17.2 28.6 39.8 49.1 56.3 59.0 S6.3 49.! 39.5 8.6 7.2 5.8
244 5.5 17.0 8.4 38.2 48.8 55.3 58.6 55.9 48.8 33.2 I8.4 7.2 .5
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S0LAR ELEVATION ANGLE FOR
S0 DEGREES NORTH LATITUDE
JULIAN DATES: 214 TO 244

LOCAL STANDARD TIME
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10 " 12 2 14
50.2 56.2 58.4 5S6.7 50.3
5@.1 55.9 58.1 55.3 G5@.!
43,9 55.7 57.3 655.7 49.83
49.7 §&§5.5 57.6 55.5 48.7
43.4 55.2 57.4 55.2 43.4
49,2 54.9 57.1 54.9 48.2
49,0 54.7 56.8 54.7 49.0
48.7 54.4 56.5 54.4 48.7
48.5 54.1t 58.2 54.1 48.5
48.2 53.8 65.9 53.8 48.2
47.9 §83.5 S5.6 S53.5 47.9
47.7 3.3 55.3 53.3 47.7
47.4 S53.0 55.0 53.0 47.14
47 .1 2.7 54.7 52.7 47.1
46.8 2.3 54.4 52.3 46.8
46.6 2.0 54.1V 52.0 46.6
46.3 S1.7 53.7 51.7 46.3
46.9 51.4 53.4 51.4 45.0
45,7 51.1 53.@ 5r.1 35.7
45.4 S@.7 52.7 50.7 45.4
45.0 50.4 652.4 650.4 45.0
44,7 50.0 52.0 S50.0 44.7
44.4 49.7 5S51.6 49.7 44.4
44,1 49,3 Si1.3 49.3 44.1
43.8 49.0 50.9 43.0 43.8
43.4 48.6 50.5 48.6 43.4
43,1 48.3 S@.2 48.3 43.1
42.7 47.9 49.8 47.3 47.7
42.4 47,5 49.4 47.5 4.4
42,1 47,2 49.0 47.2 4201
41.7 46.8 48.6 46.8 41.7

60

35.
35.
>4.
34,

L LODWMNW — &N SLDom— LW — LS LU 3w — W

Wi @ — & IS LUNm— WO E— 0w —LU-Jwof)eo0se —

rJLnUl—L-JGIIJLH(DGJL;JU"(D—‘(;‘UJ(DSLAU'\*JSI’J&U’OJSIJC-Ul

P ra Ty rd (8L L ta LA

5 & - - =

w

i~

a

IO T N 4 0 B¢ ST < S P SN @ £ B 6 DR

) & U -] &1

-] w o W W

— L w ) -

oy

s




SOLAR ELEVATION ANGLE FOR
EQ DEGREES NORTH LATITUDE
JULIAN DATES: 214 TO 244

LOCAL STANDARD TIME

JDATE @6 27 28 Q9 12 1 12 13 t4 15 16 i7 18
214 16.9 23.3 30.7 37.5 43.2 47.8 48.4 47.Q0 43.2 7.5 30.7 3.3 5.9
215 15.6 23.1 38.5 37.3 42.9 465.83 48.1 46.8 42.9 7.3 30.5 23.1 'S.6
216 15.4 22.9 306.2 37.0 42.7 46.5 47.9 46.5 42.7 37.0 30.3 2.3 5.4
217 1§5.2 22.7 3@8.2 36.8 42.4 46.3 47.6 46.3 42.4 36.8 30.0 2.7 18.C
218 15.0 22.4 29.8 36.6 42.2 45.0 7.4 4.0 42.2 36.B 29.8 2.4 15.0
219 14,7 22.2 29.6 36.3 41.9 45.7 47.1 45.7 41.9 35.3 23.8 22.7 14.7
22 14.5 22.0 129.3 36.1 41.7 45.5 46.8 45.5 4.7 36.t 29.3 2.0 4.5
221 14.3 21.7 29.1 35.8 41.4 45.2 46.5 45.2 41.4 35.8 239.1 21.7 14.3
222 14.0 21.5 28.8 35.6 41.1 44.9 46.2 44.9 41,1 35.6 28.8 21.5 14.0
223 13.8 21.2 08.6 35.3 40.9 44.6 45.9 44.6 40.9 35.3 28.6 1.2 13.3
224 13.5 21.0 28.3 35.0 40.6 44.3 45.6 44.3 40.56 35.2 28.3 1.8 13.5
225 3.2 2@0.7 28.8 34.7 40.3 44.0 45.3 44.0 40.3 4.7 8.2 20.7 13.2
226 13.0 20.5 27.8 J4.5 40.0 43.7 45.0 43.7 40.0 34.5 27.8 0.5 13.0
227 12.7 20.2 27.5 24.2 39.7 43.4 44.7 43.4 39.7 34.2 27.5 Q.2 2.7
228 12.4 19.3 27.2 33.9 39.4 43.1 44.4 43,1 39.4 33.9 27.2 19.9 1iZ.3
229 2.1 19.6 26.9 33.6 39.1! 42.8 44,1 42.8 39.) 33.6 6.9 19.6 12.1
230 11.9 19.3 26.6 33.3 38.8 2.4 43,7 42.4 38.8 33.3 I26.6 18.3 11.9
231 1.6 19.1 26.3 33.0 38.4 42.1 43.4 42.) 38.4 33.0 26.3 1S.1 11.8
232 11.3 18.8 26.0 32.7 38.1 41.8 43.0 41.8 38.1 32.7 26.0 13.8 1.3
233 11.0 18.5 25.7 32.4 37.8 41.4 42.7 41.4 37.8 3I2.4 25.7 18.5 11.9
234 19.7 18.2 25.4 32.0 37.5 41.1 42.4 4.1 37.5 32.0 25.4 118.2 10.7
235 1.4 17.9 25.1 31.7 37.} 40.7 42.0 40.7 37.1 31.7 25.1 17.9 10.4
236 19.1 17.5 24,8 31.4 36.8 40.4 4.6 40.4 36.8 31.4 24.8 17.5 10.!
237 9.7 17.2 24.5 31,1 36.4 40.0 41.3 40.0 36.4 31.1 24.5 17,2 9.7
238 9.4 16.8 Z24.2 30.7 36.) 29.7 40.9 39.7 38.1 30.7 4.2 16.89 9.4
23 9.1 i16.6 23.8 30.4 35.7 39.3 40.5 39.3 35.7 30.4 23.8 1i6.6 9.1
240 8.5 16.3 23.5 20.1 35.4 38.9 40.2 38.9 35.4 30.1v 3.5 16.3 8.8
241 8.5 15.9 23.2 29.7 35.8 38.5 39.8 38.5 35.0 9.7 23.7 15.9 8.5
242 8.1 15.6 22.8 29.4 34.7 38.2 3%9.4 38.2 34.7 9.4 22.83 5.6 8.1
243 7.8 15.3 22.5 29.86 34.3 37.8 3%.¢ 37.8 34.3 9.8 2.5 15.3 7.8
243 7.5 14,8 22.1 28.6 33.9 37.4 38.6 37.4 33.3 3.6 22.1 14.9 7.5
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APPENDIX I

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH LATITUDE JULIAN DATES: 245 TO 274

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: 245 70 274

LOCAL STANDARD TIME

JOATE @6 Q7 28 29 19 11 12 13 14 15 18 17 '3
245 2.8 16.8 3.9 45.0 58B.7 71,3 78.2 71.3 58.7 45.9 3@.9 16.8 2.8
246 2.7 15.7 30.8 44,8 S8.5 71,1 77.8 7.1 58.5 44.8 38.8 16.7 2.7
247 2.5 16.6 30.7 44.7 58.3 70.8 77.4 78.8 58.3 44.7 30.7 15.6 2.5
248 2.4 16.5 30.5 44.5 S8.2 70.5 77.0 70.5 58.7 44.5 30.5 16.5 2.4
249 2.3 16.3 30.4 44.4 S8.0 70.2 76.6 70.2 58.0 44.4 30.4 18.3 2.3
250 2.1 16.2 30.3 44.2 57.8 69.9 76.2 69.9 7.8 44.2 30.3 16.2 2.1
251 2.0 16.1 30.1 44,1 57.6 69.7 75.8 68.7 57.6 44.1 30.1 16.1 2.0
252 1.8 15.9 30.2 43.9 57.4 69.4 75.4 69.4 57.4 43.3 30.0 15.9 1.8
253 1.7 15.8 29.9 43.8 57.2 69.1 75.0 69.1 §7.2 43.8 29.39 15.8 1.7
254 1.6 15.6 29.7 43.6 57.8 68.7 74.6 68.7 7.8 43.6 29.7 5.6 1.6
255 1.4 15.5 29.6 43.4 56.8 68.4 74.1 68.4 S56.8 43.4 29.8 15.8 1.4
256 1.3 15.4 29.4 43.3 56.5 6&8.1 73.7 6G8.1% 56.5 43.3 28.4 15,4 1.3
257 1.1 15,2 29.3 43.% 56.3 87.8 73.3 67.8 S6.3 43.1 19.3 15.:7 1.
258 1.@ 15.1 29.1 42.9 S6.1 67.5 72.9 67.5 56.1 42.9 9.1 15.1 1.0
259 @.8 t4.3 29.0 42.7 55.83 671 2.5 67.t 55.9 42.7 29.2 14.9 2.8
-560 0.7 14.8 28.8 42.5 55.6 66.8 72.0 66.8 55.6 42.5 8.8 14.8 9.7
261 ©.5 14.6 28.6 42.4 S5.4 b66.5 71.6 665.5 S5.4 42.4 8.6 14.5 2.5
262 0.4 14.5 28,5 42,2 55.1 66.V 71.2 66.1 55,1t 42.2 8.5 14.5 8.4
263 9.3 14.3 28.3 42.0 54.9 65.8 70.7 6B65.8 654.9 .0 8.3 14.3 9.3
b4 0.1 14.2 28.1 41.8 54.7 BS5.4 70.3 B65.4 S4.7 41.8 28.1% 14,2 2.1
265 2.0 14.0 8.0 41.6 S4.4 B65.1 £69.9 65.t G4.4 41.6 28.0 14.0 3.9
266 -0.2 13.9 27.8 41.4 54.2 64.7 6£9.5 64.7 54.0 41.4 27.8 13.9 -~@.C
267 -0.3 13.7 27.6 41.2 53.9 64.4 B9.0 6b54.4 J.9 #1.2 27.6 3.7 -8.3
268 -0.5 13.6 27.5 41.0 53.6 64.0 b68.B b64.0 53.68 41.0 27.5 13.6 -0.5
269 -0.6 13.4 27.2 40.8 53.4 §63.7 68.2 63.7 53.4 40.8 27.3 13.4 -0.6
270 -0.8 13.3 27.1 40.6 53.1 63.3 67.8 63.3 SI.t 4@8.6 27.1 13.3 -0.8
271 -0.9 13.1 27.0 40.4 52.8 63.0 67.3 63.0 S2.8 40.4 7.0 13.1 -0.3
272 -1.1 13.0 26.8 4@.2 S52.6 62.6 66.9 62.8 2.6 40.2 6.8 13.0 -1.1
273 -1.2 12.8 26.6 40.0 2.3 2.3 66.5 62.3 2.3 40.0 26.6 12.8 -1.l
274 -1.3 12.7 26.4 39.7 2. 61.9 66.' 61.3 52.@0 39.7 26.4 12.7 -1.3
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SOLAR ELEVATION ANGLE FOR

30 DEGREES NORTH LATITUDE

45 T0 274

-
e

JULIAN DATES:

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR
4@ DEGREES NORTH LATITUDE
JULIAN DATES: 245 TO 274

LOCAL STANDARD TIME

JDATE 26 o7 28 @3 12 11 12 13 14 15 16 17 '3
245 5.3 16.8 8.1 28.9 48.5 55.5 &8.2 55.5 48.5 38.% 25.1 16.3 5.3
246 5.2 16.5 27.8 28.6 48.1! 55.1 7.8 55.1 48.1 38.6 27.8 16.5 5.9
247 4.8 16.2 27.6 38.3 47.8 54.8 57.4 54.8 47.8 38.3 27.6 18.C 4.3
248 4.5 16.9 27.3 38.0 47.5 54.4 57.90 S4.4 47.5 38.8 7.3 16.0 4.5
2483 4.3 15.7 27.@ 37.7 47.2 S4.80 56.6 54.0 47.2 7.7 27.@ 18.7 4.3
250 4.0 15.5 26.8 37.5 46.8 53.6 55.2 G53.6 46.8 37.5 6.8 15.5 4.0
251 3.7 15.2 26.5 37.2 46.5 53.2 55.8 53.2 46.5 37.2 26.5 15.2 3.7
252 3.5 14.9 26.2 36.8 46.! 2.9 55.4 52.9 46.1 36.8 26.2 14.9 3.5
253 3.2 14.7 25.9 36.5 45.8 52.5 55.0 2.5 45.8 36.5 25.9 14.7 3.2
254 2.9 14.4 25,7 36.2 45.4 52.1 54.6 2.1 45.4 36.2 25.7 14.4 2.9
255 2.7 14,1 25.4 35.3 45.1 §51.7 54.1 51.7 45.1 35.9 25.4 14.1 2.7
=56 2.4 13.9 25.1 35.6 44.7 51.3 63.7 51.3 44.7 35.6 26.1 13.9 2.4
257 2.1 13.6 24.8 35.3 44.4 50.9 53.3 50.9 44.4 35,3 4.8 3.6 2.1
258 1.8 13.3 24.5 35.2 44.0 G50.5 52.9 50.5 44.0 35.8 24.5 3.3 1.8
259 1.6 13.0 24.2 34.7 43.7 50.! 82.5 50.1 43.7 34.7 24.2 13.0 1.E
260 1.3 12.8 23.8 34.3 43.3 49.7 52.8 49.7 43.3 34.3 23.9 2.5 1.3
261 1.0 12.5 23.6 34.0 42.8 49.3 51.6 49.5 42,9 34.9 23.8 12.5 1.2
62 8.8 12.2 23.3 33.7 42.6 48.8 51.2 48.8 42.6 33.7 23.2 12.2 2.8
263 @.5 11.9 23.0 33.4 42.2 48.4 50.7 48.4 42.2 33.4 3.0 11.9 8.5
264 @.2 11.6 22.7 353.0 41.8 48.0 50.3 48.0 41.8 3.0 22.7 1.B 2.2
265 -Q.1 11.4 22.4 32.7 41.5 47.6 45.9 47.6 41.5 32.7 22.4 11.3 -Q.!
266 -9.3 1.1 22,1 32.4 41,1 47.2 48.5 47.2 41.% 32,4 22.1 11,1 -0.3
267 -0.6 190.8 21.8 32.1 40.7 465.8 49.@ 46.8 40.7 32.0 1.8 12.3 -0.6
268 -0.9 19.5 21.6 31.7 40.4 46.4 48.6 46.4 40.4 31.7 21.8 10.5 -0.9
263 -1.219.2 21.3 21.4 40.0 46.9 48.2 46.9 40.0 31.4 21.3 10.2 -1.2
279 -1.4 10.06 21.9 31,1 39.6 45.6 47.8 45.6 39.6 3.t 21.0 10.0 -1.4
2N -1.7 9.7 20.7 30.7 39.3 45.2 47.3 45.2 29.3 30.7 0.7 3.7 -1.7
272 -2.0 9.4 20.4 30.4 38.9 44.8 46.9 44.8 38.5 30.4 0.4 9.4 -7.0
273 -2.3 9.1 2@.) 30.1! 38.5 44.4 46.5 44.4 38.5 30.1 0.1 3.1 -2.3
274 -2.5 8.8 19.8 29.8 38.2 44.0 46.1 44.0 38.2 9.8 9.8 8.8 -2.5
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SOLAR ELEVATION ANGLE FOR
5@ DEGREES NORTH LATITUDE
JULIAN DATES: 245 TO 274

LOCAL STANDARD TIME

JOATE 06 07 08 239 10 1 12 13 14 15 16 17 18
245 6.5 15.9 25.3 34.@ 41.3 46.4 48.2 46.4 41.3 34.0 5.3 15.8 6.3
246 6.2 15.6 25.0 33.7 41.0 46.0 47.8 46.0 41.0 33.7 25.0 15.b 6.9
247 S.7 15.3 24.7 33.4 40.6 45.6 47.4 45.6 42.6 33.4 24.7 15.3 5.7
248 S.4 15.0 24.4 33.0 40.3 45.2 47.0 45.2 40.3 33.@ 24.4 15.0 5.4
249 S.1 14,7 24,1 32.7 39.9 44.8 46.6 44.8 395.9 32.7 24.t 14.7 5.1
259 4.8 14.4 23.7 32.3 39.5 44.4 46.2 44.4 38.5 32.3 23.7 14.4 4.8
251 4.4 14,1 23.4 32.0 39.1 44.0 45.8 44.0 39.1 32.0 Z23.4 14.1 4.4
252 4.1 13.7 23.1 31.6 38.8 43.6 45.4 43.6 38.8 3t.6 23.1 13.7 4.1
253 3.8 13.4 22.7 31.3 38.4 43.2 45.0 43.2 38.4 31.3 22.7 13.4 3.8
254 3.5 13.1 22.4 30.9 38.0 42.8 44.6 42.8 38.9 30.9 Z2.4 13.1 3.5
255 3.2 12.8 22.1 30.6 37.6 2.4 44,1 42.4 37.6 30.6 22.1 12.8 3.2
256 2.9 12.5 21.7 3@.2 37.2 42.0 43.7 42.2 37.2 3.2 21.7 12.5 2.9
257 2.5 12,1 21.4 29.9 36.9 41.6 43.3 41.6 36.9 29.9 Z21.4 12.1 2.5
258 2.2 11,8 21.1 28.5 36.5 41.2 42.9 4t1.2 36.% 29.5 21.1 11.8 2.2
259 1.3 11.5 20.7 29.1 36.1 40.8 42.5 40.8 36.1 29.1 20.7 11.5 1.3
260Q 1.6 11.1 2@0.4 8.8 35.7 4@.4 42.0 42.4 35.7 28.8 202.4 11.1 1.6
261 1.2 10.3 20.9 8.4 35.3 39.9 41.6 39.3 35.3 23.4 20.0 10.8 1.2
262 9.9 1.5 19.7 28.0 34.9 39.5 41.2 39.5 34.3 28.0 19.7 10.5 0.9
263 9.6 1.2 19.4 27,7 34.5 39.1 40.7 39.1 34.5 27.7 19.4 10.2 0.6
64 9.2 3.8 19.0 27.53 34.1v 38.7 40.3 38.7 34.1 27.3 19.0 9.8 0.z
265 -0.1 9.5 18.7 26.9 33.7 328.3 39.9 38.3 33.7 26.9 18.7 3.5 -0.!
266 -2.4 9.2 18.3 26.6 33.3 7.9 39.5 37.9 33.3 26.8 18.3 9.2 -0.4
267 -2.7 8.8 18.0 26.2 2.9 37.4 39.0 37.4 2.9 26.2 18.0 8.8 -0.7
268 -1.1 8.5 17.6 25.8 2.5 37.0 38.6 37.0 32.5 25.8 17.6 8.5 -1.1
263 -1.4 8.2 17.3 235.5 32.1 36.6 38.2 36.6 32.1 25.5 17.3 8.2 -1.4
270 -t.7 7.8 16.9 25.1 31.8 36.2 37.8 36.2 31.8 25.1 16.9 7.8 -1.7
271 -2.86 7.5 16.6 24.7 31.4 35.8 37.3 35.8 31.4 24.7 18.6 7.5 -2.0
272 -2.4 7.2 16.2 24.4 31.0 35.4 36.9 35.4 31.0 24.3 18.2 7.2 -2.4
273 -2.7 6.8 15.9 24.2 30.6 34.9 35.5 34.9 30.6 24.0 15.9 6.8 -2.7
274 -3.0 6.5 15.6 Z3.6 30.2 34.5 36.1 34.5 30.2 23.6 15.6 6.5 -3.0
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SOLAR ELEVATION ANGLE FOR

5@ DEGREES NORTH LATITUDE

JULIAN DATES:

245 T0 274

LOCAL STANDARD TIME

10

86

15 16 17

14

27 28 23

26

JDATE

36.6 27.8 .6

-
<

33.2

27.9

.4

.0 35.4 36.6

6.8 32

-
~

.9
.6

35.4 34.

33.8 35.0
30.0 33.4 34.6

29.8

35
34

el
“

31.6 35.0 36.

6.4

(oY ]

Ci

2.6

A9

-@.5

7.0

.6

-1

[
33 ]

<t
g

e S S

2
-

34.6 35.8
4.

A2

2
o

3.

-
“

33.8 30.4
33.

Je.4

30.0

4

24.9

29.6

33.0

33.0 34.1

.8

2.1 33.3 32.1

.8
8.

4

23.4

7.0

22.0

28.9
7.6

.3

N

.3 32.5

28.0 31

23.0

il
“

6.7

.B

il
-

.0 30.9 =

-
S

27.6 30.9 3

6.3 22.6

30.5 31.6 30.5

2
6.8 30.0 31.

26.4 29.6 3@.7

27.

3J2.0 26.8

-
-

5.5 21.8

23.6

.4

21

I

25.

29.5 28.4

28.4

25.1

—_— e e e v e = —

.7

7.9

-
-

27.9 29.9

24.7

9.8

22.7 25.8 12B.9

7.8

— e v e v e v = —

— v v = v v = v e = e e e e v = e v w— e = v = e—

e e v ym e o e = v e e = e—

58 2.5 9.9

259

9.8

A

-
S

264
265

-0.8 6.6

267

269
270

273
274

67




APPENDIX J

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH LATITUDE JULIAN DATES: 275 TO 305

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: 275 TO 305

LOCAL STANDARD TIME

i i i
rJraratldera o)

-3.

LI B
(O IR SRy )

M -m S WD NN~ WD NAEU-OWNNU WM~ 0®O W

0 @OWmOEWWWWWWWWw WwWw

MWD NWES — LN JOS —- 1) &S - W& 0 eW,

28 23 10 IR 12 13 14

26.3 8.5 51.8 61.5 65.6 61.5 51.8 39,
26.1 39.3 S1.5 61.2 85.2 61.2 651.5 39,
25.9 39.1 51.2 60.8 €4.8 6.8 51.2 39.
25.7 38.3 50.3 60.5 64.4 60.5 52.39 38
25.6 38.7 50.7 bB@O.1 B4.0 6O0.1' 50.7 38
25.4 38.5 6S50.4 G58.7 63.6 59.7 50.4 38
25.2 38.2 50.1 59.4 B3.2 59.4 S0.1 38
5.0 38.80 49.8 59.0 62.8 59.¢ 49.8 38.
24.9 37.8 43.6 58.7 2.4 58.7 49.8 37
24.7 37.6 48.3 58.3 2.8 58.3 49.3 37.
24.5 37.4 49.0 58.0 61.6 58.0 49.0 37
24.3 37.2 4B.7 57.6 6B1.2 57.6 48.7 37
24.1 37.@ 48.5 57.3 60.8 57.3 48.5 3

24.0 36.7 48.Z 56.9 60.4 56.3 48.2 36
23.8 365 47.9 565.6 60.@ S6.65 47.3 3B
23.6 36.3 47.7 56.2 59.7 56.2 47.7 36
23.5 36.1 47.4 55.9 659.3 55.3 47.4 36.
23.3 35.9 47.1 655.6 5B.9 S55.6 47.1 35.
23.1 35.7 46.9 §&5.3 658.5 655.3 4E€.9 35.
22.9 35.5 46.6 S54.3 58.2 54.9 46.6 3S.
22.8 35.3 46.3 54.6 657.8 54.8 46.3 35.
22.6 35.1 46.1 54.3 67.5 54.3 45.1 35.
22.4 34.3 45.8 S4.0 S7.1 54.0 45.8 34
22.3 34.7 45.6 53.7 56.8 G53.7 45.6 34
22.1 34.5 45.3 53.3 56.4 53.3 45.3 34
22.0 34.3 45.1 53.0 56.1 53.0 45.1 34,
21.8 34,1 44.8 52.7 655.8 52.7 44.8 34
21.6 33.9 44.6 2.4 55.5 52.4 44.6 33.
21.5 33.7 44.3 2.1 55,1 2.1 44.3 33,
21,3 33.5 44.1 51.9 54.8 51.9 44,1 33.
21.2 33.3 42.9 S1.6 54.5 G51.6 43.9 33.
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SOLAR ELEVATION ANGLE FOR
30 DEGREES NORTH LATITUDE
JULIAN DATES: 275 T0 3@5

LOCAL STANDARD TIME

JOATE 26 27 @8 29 10 1 12 13 14 15 16 17 18
275 -2.2 10.7 23.2 34.3 45.2 2.8 655.8 2.8 45.2 34.8 3.7 1e.7 -Il.C
276 -2.4 10.5 23.0 34.7 44.9 2.4 55.2 52.4 44.9 34.7 3.0 10.5 -2.4
277 -2.6 1@0.3 22.7 34.4 44.6 52.0 54.8 52.0 44.6 34.4 2.7 10.3 -Z.86
273 -2.8 10.0 22.5 34.1 44.2 S1.6 54.4 S51.6 44.2 34,1 22.5 10.0 -2.8
279 -3.0 9.8 22.2 33.8 43.9 S5t.2 54.0 51.2 43.3 33.8 ZzZZ.Z 9.8 -3.9
750 -3.2 9.6 22.0 33.5 43.6 5@.8 53.6 50.8 43.6 33.5 ZI.0 9.6 -3.2
281 -3.4 9.4 21.7 33.3 43.3 50.5 53.2 5.5 43.3 33.3 Z21.7 9.4 -3.4
282 -3.6 9.2 21.5 33.0 42.9 5@.1 52.8 50.1 2.9 33.0 21.5 9.2 -3.86
283 -3.8 9.0 21,3 32.7 42.6 49.7 S52.4 49.7 42.6 32.7 21.3 9.0 -3.8
284 -4.9 8.7 21.0 32.4 42.3 49.3 82.0 49.3 42.3 2.4 21.0 g.7 -4.0
285 -4.2 8.5 20.8 32.2 42.0 48.0 51.8 49.0 2.8 32.2 0.8 8.5 -4.2
286 -4.4 8.3 20.6 31.9 41.6 48.6 51.2 48.6 41.6 31.9 Z0.6 8.3 -4.4
287 -4.6 8.1 20.3 31.6 41.3 48.2 50.8 48.2 41.3 31.6 0.3 8.1 -4.6
~88 -4.8 7.9 20.1 31.4 41.0 47.9 S0.4 47.9 41.0 31.4 20.1 7.9 -4.8
20 -5.8 7.7 19.3 31.1 4@.7 47.5 S@.0 47.5 40.7 3it.1 19,9 7.7 -5.0
290 -5.2 7.5 19.6 30.8 40.4 47.! 49.7 47.1 40.4 250.8 19.6 7.5 -5.2
291 -5.3 7.3 19.4 30.6 40.1 46.8 49.3 46.8 40.1 0.6 19.4 7.3 -5.3
292 -5.% 7.1 19.2 30.3 39.8B 46.4 48.3 46.4 39.83 350.3 18.2 7.1 -8.5
293 -5.7 6.9 19.0 30.' 39.5 46.1 48.5 46.1! 39.5 3@.1 19.¢ 6.3 -5.7
294 -5.9 6.7 18.7 29.8 39.2 45.8 48.2 45.8 39.2 29.8 18.7 6.7 -5.9
295 -6.1 6.5 18.5 29.5 38.9 45.4 47,8 45.4 32.9 29.5 18.5 6.5 -6.1
296 -6.2 6.3 18.3 29.3 38.6 45.1 47.5 45.1 38.6 29.3 18.3 6.3 -6.2
297 -6.4 6.1 18.1 29,0 38.3 44.8 47.1 44.8 38.3 28.0 18.1 6.1 -6.4
298 -6.6 6.0 17.9 28.8 38.0 44.4 46.8 44.4 38.0 28.8 17.9 ©B.0 -6.6
299 -6.7 5.8 17.7 28.6 37.7 44.1 46.4 44.1 37.7 28.6 17.7 5.8 -8.7
300 -6.9 5.6 17.5 28.3 37.4 43.8 45.1 43.8 37.4 28.3 17.5 5.6 -8.9
301 -7.1 5.4 17.3 28.1 37.2 43.5 45.8 43.5 37.2 28.1 7.3 S5.4 -7.1
302 -7.2 S.217.y 27.9 36.9 43.2 45.5 43.2 36.9 27.% 17.1 5.2 -7.2
383 -7.4 S.1 16.9 27.6 36.6 42.9 45.1 42.9 36.6 27.6 16.9 5.1 -7.4
304 -7.5 4.9 16.7 27.4 36.4 42.6 44.8 42.6 36.4 27.4 16.7 4.9 -7.5
305 -7.7 4.7 16.5 27.2 36.1 42.3 44.5 42.3 36.1 27.2 1B.5 4.7 -7.7
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SOLAR ELEVATION ANGLE FOR

4@ DEGREES NORTH LATITUDE

75 10 305
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“
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16 17 18

15

275 TO 305

-
“

LOCAL STANDARD TIME

6@ DEGREES NORTH LATITUDE
10

SOLAR ELEVATION ANGLE FOR

JULTAN DATES:
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APPENDIX K
SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGCREES NORTH
LATITUDE JULIAN DATES: 306 TO 335

SOLAR ELEVATION ANGLE FOR
-0 DEGREES NORTH LATITUDE
JULIAN DATES: 306 TO 335

LOCAL STANDARD TIME

JOATE 6 07 @8 09 10 1 12 13 14 15 16 17 18
306 ~5.3 8.1 21.0 33.1 43.6 S1.3 S4.2 51.3 43.6 33.1 21.0. 8.1 -5.3
207 -5.4 8.0 20.9 32.9 43.4 51.0 53.9 51,0 43.4 32.3 2.3 B.0 -5.4
38 -5.5 7.9 20.8 32.8 43.2 5@.8 53.6 50.8 43.2 32.8 0.8 7.9 -5.5
309 -5.6 7.8 20.6 32.6 43.¢ 5.5 S3.3 50.5 43.0 32.6 0.6 7.8 -5.5
3t -5.7 7.6 20.5 32.4 42.7 50.2 S3.1 50.2 42.7 32.4 20.5 7.5 -5.7
311 -5.8 7.5 20.3 32.2 42.5 50.0 S2.8 S0.0 42.5 32.2 20.3 7.5 -5.8
312 -5.9 7.4 2.2 32.1 42.3 49.7 52.5 49.7 42.3 32.v 20.2 7.4 -~5.9
313 -6.0 7.3 20.1 31.39 42.1 49.5 S52.2 48.5 42.1 31.3 0.t 7.3 -6.0
314 -6.1 7.2 19.9 31.7 41.9 49.2 52.0 49.2 41.9 31.7 19.9 7.2 -B.!
315 -B.2 7.1 19.8 31.6 4!1.7 49.0 S1.7 49.0 41.7 31.6 19.8 7.1 -B6.2
316 -6.2 7.0 18.7 31.4 41.5 48.8 S51.5 48.8 41.5 31.4 19.7 7.0 -~B.2
317  -6.3 6.9 19.6 31.3 41.3 48.5 S51.2 48.5 41.3 31.3 19.6 6.9 -6.3
318 -6.4 6.8 19.4 31.1 41.2 48.3 5t.0 48.3 41.2 31.t 19.4 6.8 -65.4
319 -6.§ 6.7 19.3 31.0 41.0 48.1 S@.8 48.1 41.8 31.2 19.3 6.7 -6.5
32 -6.5 6.6 19.2 30.8 4@.8 47.9 50.6 47.9 40.8 30.8 19.2 6.6 -5.5

21 -6.6 6.5 19.1 30.7 40.6 47.7 50.3 47.7 40.5 30.7 19.1 6.5 -B.B

22 -6.7 6.5 19.0 30.5 40.5 47.5 5@.1 47.5 40.5 3I0.6 19.08 6.5 -§.7
323 -6.7 6.4 18.9 30.4 40.3 47.3 48.9 47.3 40.3 30.4 18.9 6.4 -6.7
324 -6.8 6.3 18.8 30.3 40.2 47.1 49.7 47.\ 4.2 30.3 18.8 6.3 -6.8
25 -6.9 6.2 18.7 30.2 40.0 465.9 49.5 46.9 40.0 30.2 18.7 6.2 -6.9
326 -6.9 6.! 18.6 30.1 39.8 46.8 49.3 46.8 39.8 30.1 18.6 6.1 -5.9
327 -7.0 6.1 18.5 30.0 39.7 46.6 49.2 46.6 39.7 30.0 18.5 6.1 -7.0
28 -7.0 6.0 18.4 29.8 39.6 46.4 49.2 46.4 39.6 29.8 18.4 6.0 -7.0
32 -7.1 6.9 18.3 29.7 39.4 46.3 48.8 46.3 39.4 29.7 18.3 5.3 -7.1
33 -7.2 5.9 18.2 29.6 39.3 46.1 48.6 46.! 39.3 29.6 18.2 5.9 -7.2
331 -7.2 5.8 18.2 9.5 39.2 46.2 48.5 4.0 39.7 29.5 18.2 5.8 -7.C
332 -7.3 5.7 18.1 29.4 39,1 45.8 48.3 45.8 39.1 29.4 18.1 §.7 -7.3
333 -7.3 5.7 18.0 29.3 38.9 45.7 48.2 45.7 38.9 29.3 18.8 S.7 -7.3
334 -7.3 5.6 17.9 29.2 38.8 45.6 48.1 45.6 38.8 29.2 17.9 S.6 -7.3
335 ~-7.4 5.6 17.9 29.2 38.7 45.4 47.9 45.4 38.7 29.2 17.9 S.6 -7.4
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SOLAR ELEVATION ANGLE FOR

30 DEGREES NORTH LATITUDE

306 TO 335

JULIAN DATES:

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR

49 DEGREES NORTH LATITUDE

JULIAN DATES:

J@6 TO 335

LOCAL STANDARD TIME
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SOLAR ELEVATION ANGLE FOR

50 DEGREES NORTH LATITUDE
JULIAN DATES: 306 70 335

STANDARD TIME

LOCAL
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13 14 15 16 17 18

386 TO 335

11

LOCAL STANDARD TIME

6@ DEGREES NORTH LATITUDE
10

SOLAR ELEVATION ANGLE FOR
JULIAN DATES:

99

@7 08
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JDATE
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APPENDIX L

SOLAR ELEVATION ANGLE FOR 20 TO 60 DEGREES
NORTH LATITUDE JULIAN DATES: 336 TO 366

SOLAR ELEVATION ANGLE FOR
20 DEGREES NORTH LATITUDE
JULIAN DATES: 336 TO 366

LOCAL STANDARD TIME

JDATE 06 27 28 29 19 1 12 13 14 15 16 17 18
336 -7.4 5.5 17.8 29.1 38.6 45.3 47.8 45.3 38.6 28.1 17.8 5.5 -7.4
337 -7.5 5.5 17.7 29.0 38.5 45.2 47.7 45.2 38.5 29.0 17.7 5.5 -7.5
338 -7.5 5.4 17.7 28.9 38.4 45.1 47.6 45.1 38.4 28.9 17.7 S.4 -7.5
339 -7.5 5.4 17.6 28.8 38.3 45.@ 47.5 45.0 38.3 8.8 i7.6 5.4 -7.5
340 -7.6 5.3 17.6 286.8 38.3 44.9 47.3 44.9 28.3 28.8 17.86 5.3 -7.68
341 -7.6 5.3 17.5 28.7 3B.2 44.8 47.3 44.8 38.2 28.7 17.5 5.3 -7.8
342 -7.6 5.2 17.5 28.7 38.1 44.7 47.2 44.7 38.1 28.7 17.5 5.2 -7.86
343 -7.7 5.2 17.4 28.6 38.0 44.7 47.1 44.7 38.0 28.6 17.4 5.2 -7.7
344 -7.7 5.2 17.4 28.6 38.0 44.6 47.0 44.6 38.0 28.6 17.4 5.2 -7.7
345 -7.7 5.1 17.4 28.5 37.9 44.5 46.9 44.5 37.9 28.5 17.4 5.1 -7.7
346 -7.7 5.1 17.3 28.5 37.9 44.5 45.9 44.5 37.9 28.5 17.3 5.1 -7.7
347 -7.7 5.1 17.3 28.4 37.8 44.4 46.8 44.4 7.8 28.4 17.3 5.1 -7.7
348 -7.8 5.1 17.3 28.4 37.8 44.3 46.8 44.3 37.8 28.4 17.3 5.1 -7.8
349 -7.8 S.1 17.2 2B.4 37.8 44.3 46.7 44.3 37.8 28.4 17.2 5.1 -7.8
350 -7.8 5.017.2 28.3 37.7 44.3 45.7 44.3 37.7 2B.3 17.2 5.0 -7.8
351 -7.8 5.0 7.2 Z8.3 37.7 44.2 46.6 44.2 37.7 8.3 17.2 5.0 -7.8
352 -7.8 5.0 17.2 28.3 37.7 44.2 46.6 44.2 37.7 8.3 17.2 5.8 -7.8
353 -7.8 5.0 t7.2 28.3 37.7 44.2 46.6 44.2 37.7 28.3 17.2 S.¢ -7.8
354 -7.8 5.0 17.2 28.3 37.6 44.2 45.6 44.2 37.6 128.3 17.2 5.0 -7.8
35% -7.8 5.0 17.2 28.3 37.6 44.2 46.6 44.2 37.6 28.3 17.2 5. -7.8
356 -7.8 5.0 17.2 28.3 37.6 44.2 46.6 44.2 37.6 28.3 17.2 5.¢ -7.8
357 -7.8 5.0 17.2 28.3 37.6 44.2 456.6 44.2 37.6 28.3 17.2 5.0 -7.8
358 -7.8 5.0 17.2 28.3 37.6 44.2 45.8 44.2 37.6 28.3 17.2 5.0 -7.8
358 -7.8 5.0 17.2 28.3 37.7 44.2 46.6 44.2 37.7 28.3 17.2 5.0 -7.8
360 -7.8 5.0 17.2 28.3 37.7 44.2 46,6 44.2 37.7 28.3 17.2 5.8 -7.8
361 -7.8 5.0 17.2 28.3 37.7 44.2 46.6 44.2 37.7 8.3 17.2 5.0 -7.8
262 -7.8 5.0 17.2 28.3 37.7 44.3 4B6.7 44.3 37.7 28.3 17.2 5.2 -7.8
383 -7.8 5.1 17,2 28.4 37.8 44.3 46.7 44.3 37.8 28.4 17.2 S.1 -7.8
364 -7.8 5.1 17.3 28.4 37.8 44.3 46.8 44.3 37.8 8.4 17.3 5.1 -7.8
365 -7.7 S.1 17.3 28.4 37.8 44.4 465.8 44.4 37.8 28.4 17.3 5.1 =-7.7
366 -7.7 5.1 17.3 28.5 37.9 44.5 46.9 44.5 37.9 28.5 17.3 5.1 -7.7
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SOLAR ELEVATION ANGLE FOR
3@ DEGREES NORTH LATITUDE
JULIAN DATES: 336 TO 366

LOCAL STANDARD TIME

JDATE 26 @7 28 29 19 11 2 13 14 15 1€ e '3
336 -12.3 t,y 12,2 22.2 3@0.4 35.8 37.8 35.8 3.4 o2C.2 2.2 1.1 -1'2.3
23 -10.9 1.0 12.2 2Z.1 30.3 35.7 37.7 35.7 30.3 I2.t 1.2 1.2 -12.9
332 -11.e @.812.1 2.2 3.2 35.6 37.6 35.6 30.2 2.0 i2.! 0.3 -11.2Q
539 -~-11.1 @.812.0 22.0 3@0.% 35.5 37.5 35.5 390.1t 22.0 1.0 2.3 -11 .1
;4@ -11.1 9.8 11,9 21.9 30.¢ 35.4 37.3 35.4 3@e.¢ Zr.3 1.9 2.3 -11.1
341 -~-11.1 @.8 1t.9 21.8 28.9 35.3 37.3 35.3 2%.9 21.8 1.9 2.8 -11.t
342 -11.2 ©@.711.8 21.7 29.8 35.2 37.2 35.2 29.8 1.7 11.8 Q.7 -11.2
343 -11.2 0.7 1.8 21.7 29.7 35.2 37.tv 3%.2 9.7 21.7 11.3 .7 -11.2
344 -11.3 @.6 11,7 21.6 29.7 35.V 37.0 35.1 28.7 21.6 11.7 .6 -11.3
345 -11.3 0.6 1+.7 Z21.6 29.6 35.0 36.9 35.0 29.6 21.68 V1.7 .6 -11.3
346 -~-1t.3 @.6 11.6 21.5 29.6 34.9 36.3 34.9 29.6 1.5 11.86 2.6 -11.3
347 -11.4 0.5 11.6 21.5 29.5 34.9 36.8 34.9 28.5 21.5 11.§ 2.5 -11.4
348 -11.4 Q.5 11.6 1.4 29.5 34.8 36.8 34.8 28.5 1.4 11.6 2.5 -11.4
-49 -11.4 @.5 11.5 21.4 29.4 34.8 36.7 34.8 29.4 21.4 1.5 2.5 -11.4
359 -11.4 @.4 11.521.4 29.4 34.8 36.7 34.8 29.4 1.4 11.5 .4 -11.4
IS -11.4 Q.4 11.5 21.3 29.4 34.7 36.6 34.7 29.4 21.3 11.5 Q.4 -11.4
352 -11.s 0.4 11.5 2.3 29.3 34.7 36.8 34.7 23.3 21.3 11.5 @.4 -11.5
353 -11.5 @.4 11.5 21.3 29.3 34.7 36.6 34.7 28.3 21.3 11.5 2.4 -11.5
354 -11.5 Q.4 11.4 21.3 29.3 34.7 36.6 34.7 29.2 21.3 11.4 0.4 -11.5
386 -11.5 @.4 11,3 21.3 29.3 34.7 36.6 34.7 23.3 1.3 11.4 9.4 -11.5
3% -11.5 9.4 11.4 21.35 29.3 34.6 36.6 34.6 29.3 1.3 11.4 2.4 -11.5
387 -11.5 0.4 1.4 21.3 28.3 34.7 36.6 34.7 29.3 1.3 1.4 9.4 -11.5
358 -11.5 0.4 V1.4 21.3 29.3 34.7 3.6 34.7 29.3 1.3 11.4 2.4 -11.5
3%9 -11.5 @.4 11,5 21,3 29.3 34.7 36.6 34.7 29.3 21.3 11.5 2.4 -11.5
6@ -1t.5 Q.4 11.521.3 29.3 34.7 36.86 34.7 9.3 1.3 I1.5 2.4 -11.5
> -11.4 @.4 1.5 21.3 29.4 34.7 36.6 34.7 29.4 21.3 11.5 0.4 -11.4
362 -11.4 Q.4 11,5 21.4 29.4 34.8 36.7 34.8 29.4 1.4 1.5 2.4 -11.4
363 -11.4 B.511.52t.4 29.4 34.8 36.7 34.8 29.4 1.3 11.5 2.5 -11.4
364 -11.4 0.5 11.6 21.4 29.5 34.8 36.8 34.8 29.5 21.4 1.5 9.5 -11.4
365 -11.4 Q.5 11.6 21.5 29.5 34.9 36.8 34.9 29.5 21.5 11.6 8.5 -11.4
386 -11.3 0.6 11.6 21.5 29.6 34.9 36.9 34.89 29.6 21.5 1.6 2.6 -11.3
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SOLAR ELEVATION ANGLE FOR
49 DEGREES NORTH LATITUDE
JULIAN DATES:

LOCAL STANDARD
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SOLAR ELEVATION ANGLE FOR

60 DEGREES NORTH LATITUDE

JULIAN DATES:
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