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INTRODUCTION

INTSORMIL» THE INTENATIONAL SORGHUN/MILLET CDLLABORATIVE RESEARCH PRO“
GRAM OF THE UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT IS DIRECTED
TOWARD IHPROVING SURGHUH/ﬂILLET PRODUCTION-IN LESSER DEVELOPED AREAS OF THE
WORLD WHERE TIELDS.RRE LOW., INTSURHIL IS COMPOSED OF A VARIETY OF PROJECTS
CONCERNED WITH CULTURAL PRﬁCTICESv.PHYSIOLOGYr BREEUING AND GENETICSr ENTO-
MOLOGYr» PLANT PATHOLOGYr STORAGE» UTILIZATION, NUTRITION AND SOCIO-ECONOMIC
PROBLEMS. THESE PROJEETS ARE LED. BY 22 SCIENTISTS FROM AGRICULTURAL EXPERI
MENT STATIONS CONCERNED UITH SORGHUH/HILLET IN 8 DIFFERENT STATES. AT PRE~
SENT» RESEARCH ACTIVITIES ARE LINKED WITH OTHER SCIENTISTS AND/OR STUDENTS INI
12 DIFFERENT COUNTRIES; INTSORHIL HAS COOPERATIVE RELATIONSHIPS WITH THE
FOLLOWING DTHER INTERNATIONAL RESEARCH CENTERSo

CIﬁT (INTERNATIONQL CENTER FOR TROPICAL AGRICULTURE)

CIHHYT (INTERNATIONAL MAIZE AND WHEAT IHPRDVEHENT CENTER

ICRISAT (INTERNATIONAL CRDPS RESEARCH INSTITUTE FOR THE SEHI“RID

TROPICS)

IRRI. (INTERNATIONAL RICE RESEARCH INSTITUTE)
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THE SUCCESS DR FAILURE OF PROGRAHS FOR DEVELOPING AND INTRODUCING NEH ‘
STRAINS OF CROPS DR TRANSFERRING IHPRDVED TECHNOLOGY FROM ONE REGION T0 AN-ru‘{
DTHER IS CLOSELY RELﬁTED TO SIMILARITIES OF CLIHATE DURING THE SEASON UHEN
THE CROP HAY BE GRDHN. AGROCLIHATIC ANALYSES» THEREFORE» ARE FUNDAMENTAL IN
AGRICULTURE DEVELDPHENT. THEY PROVIDE IMPORTANT INFORMATION FOR THOSE AD-
MINISTRATING AND COORDINATING COMPLEX PROGRAMS FOR INTERNATIONAL SCOPE AS WELL
AS TO SPECIALISTS INVOLVED WITH SPECIFIC DETAILS OF DIFFERENT RESEARCH DISCI-
PLINES. SUCH ANALYSIS ALSO HAS USEFUL APFLICATION IN ASSESSING CONDITIONS IN
AREAS WHERE PRODUCTION INFORMATION IS NOT RECORDED OR IS OTHERWISE NOT AVAIL~-
ABLE. INTSORMIL PROJECT NU'B.CONCERNS THE AGRICULTURAL CLIHATOLOGY OF SORGHUM/
MILLET. REPORTED HERE IS A PROCEDURE FOR CDNVERTING SIHPLE CLIMATIC DATA INTO
DAILY CLIMATIC PARAHETERS THAT ARE NEEDED FOR AGROCLIMATIC ANALYSIS,
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CLIMATIC DATA

" THE MOST COMMON AND OFTEN ONLY CLIMATIC DATA AVAILABLE FOR HANY LOCATIONS
ARE SUNMARIES OF MONTHLY AVERAGES OF TEWPERATURE AND PRECIPITATION. THIS IS
PARTICULARLY TRUE FOR MANY ‘THIRD WORLD’ COUNTRIES WHERE SORGHUM/MILLET ARE
PRINCIPAL FOOD CROPS. WORLD CLIMATIC DATA BY WERNSTEDTX CONTATNS MONTHLY SUM-
MARIES FOR OVER 187000 LOCATIONS. THIS IS THE MOST COMPREHENSIVE COLLECTION
OF CLIMATIC DATA IN A SINGLE VOLUME AND IS A VALUABLE CONVENIENT INFORMATION
SOURCE. THESE DATA DESCRIBE THE GENERAL CLIMATIC CHARACTERISTICS OF REGIONS
THROUGHOUT THE WORLD AND ARE USEFUL FOR COMPARING ONE LOCATION WITH ANOTHER.
THEY SHOW SEASONAL PATTERNS ON A MONTHLY BASIS AND CAN BE USED TO SCHEDULE A"
CALENDAR OF CERTAIN EVENTS.

HOUEVER: SUNHARIES OF WEATHER NORMALS -ON FIXED TIME PERIODS OF ONE NONTH
ARE TOO LONG 'AND OUf OF PHASE WITH CRITICAL STAGES OF CROP DEVELOPNENT AND
ESSENTIAL FIELD, OPERATIONS SUCH THAT ‘THEIR USE IN. AGRICULTURE IS LIHITED.~
PLANT - GROWTH AND DEVELOPHENT: THOUGH TIME RELATED IN A SPECIFIC AREA» ARE MORE
CLOSELY RELATED TO CRITICAL VALUES IN THE RISE AND FALL OF SEASONAL TEMPERA-
TUREr PRECIPITATION AND DAYLENGTH PATTERNS AND THEIR INTERACTIVE EFFECTS ON
DIOLOBICAL PROCESSES, THEY ARE ALSO RELATED TO ACCUMULATIONS OF TEMPERATURE
AND PRECIPITATION DETUEEN PHENGLOGICAL STAGES AND TO CONDITIONS WHEN ESSEN-
’TIAL OPERATIONS SUCH AS PLANTING AND HARVEST MUST BE PERFORMED.

DAILY TEMPERATURE, PRECIPITATION:, DAYLENGTH AND OTHER DERIVED PARANETERSNFi
ARE NEEDED TO DETERMINE GROWING SEASON AND TO. EVALUATE THE EXPECTED RESPONSE :
OF DIFFERENT CROPS AND CROP MATURITIES PLANTED AT DIFFERENT TIMES WITHIN THESE ;
'SEASONS; DAILY WEATHER PARAMETERS ARE ALSO NEEDED TO ASSES CHANGE IN CROP- .
WEATHER CONDITIONS ON A ‘REAL TIME’ BASIS TO DETERMINE IF CROP DEVELOPMENT OR
THE SEASON IS AHEAD OR BEHIND NORMAL AND BY HOW MANY DAYS- DEGREES» HILLINETERS
Ok BY WHAT PERCENT. IT IS NECESSARY TO WAIT UNTIL THE END OF EACH HONTH TO
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HAKE BUCH ASSESSHENTS UHEN ONLY HONTHLY UEATHER NORHALS ARE AUAILABLE. THIS f‘
1S OFTEN TDO LATE FDR CERTAIN DECISIONS EVEN IF CrROP ASSESSMENT MODELS PASED
ON HDNTHLY DATA ARE SUFFICIENTLY BENSITIUE TO MEASURE THE EFFECTS OF SEASONAL
CHANGES. CLIGEN IS AN INTERACTIUE CDHPUTER PROGRAM DEUELOPED BY DOUGLAS BHITH
OF BELIZE! JOANNE LDBAN DF THE U. SoA. (GRADUATE STUDENTS AT THE UNIVERAITY
OoF NEBRASKA SUPPORTED IN PART BY INTSDRHIL) AND R. E. NEILDr (NU B PROJECT
LEALFR) THAT WILL DERIVE SETS OF.DAILY PARAMETERS FROM SIHPLE CLIMATIC DATA.
IT 15 DESCRIBED AND LISTED IN THE FOLLOWING SECTION WITH EXAMPLE TABLES OF
DAILY DATA FOR LINCOLNs NEBRASKA» U.S.A.$ MORUGORO» TANZANNIAE.OUAGADOUGUr
UPPER VOLTA} HYDERABADv.INDIAf SHENYANGs CHINAS AND RAFAELA» ARGENTINA.

* WORLD CLIMATIC DATA
FREDERICK L. WERNSTEDT

" CLIMATIC DATA PRESS ,
P. 0, BOX 413 :
LEMONT, PENNSYLUANIA 14851
1972 L
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CLTIGEN 1S .A  PROGRAM WHICH GENERATES DATLY' ESTINATES .OF CLIMATIC DATA: -

/D0, YOU WANT ‘A DESGRIFTION OF CLIGEN:? PLEASE ANSWER YES OR NO.

pyes

" CLIGEN IS A PROGRAM THAT COMPUTES NAILY WEATHER DATA
THAT ARE MORE CROF SPFCIFIC. THIS IS OFTEN NECESSARY NECAUSK
CLIMATIC DATA ARE USUALLY FURLISHED AS MONTHLY AVFRAGES WHTCH
ARE. TOO LONG AND OUT OF FHASE WITH TWTTICAL FHENOLOGICA! CROP
-8TAGES .I.E. PLANTING» EMERGENCEs HEAL:r 5y ANTHESISy FLOWFRING
MATURITY» HARVEST, ETC.

THIS PROGRAM WILL GENERATE DAILY ESTIMATES AND JAILY ACC--
UMULATED TOTALS OF TEMFERATURE AND FPRECIFITATION FROM CLIMATO-
LOGICAL SUMMARIES OF MONTHLY NORMAL TEMPERATURES AND MONTHLY
NORMAL. PRECTPITATION. THC FROGRAM WILL ALSO DERIVE SUCH QUAN-
TITIES AS: GROWING NEGREE DIAYS» HEATING NEGREE DAYSs COOLING
DEGREE DAYS» POTEMTIAL EVAFDTRAMNSPTIAKATION ANTE DAYLENGTHS FOR
A SPECTFIC LOCATION.

THE USER HAS SEVENTEEN OPTIONS FROM WHICH TO CHOOSE. DE-~
PENDIING -ON THE CHOICE, THE PROGRAM WILL PROMFT THE USCR TO EN-~
TER ONE OR MORF OF THE FOLLOWING: THE STATION NAMEsy STATION
LATTTUNE, TWELVE AVERAGE MONTHLY TEMPERATURES OR TUWFELVE AVERAGE
MONTHLY PRECIFTITATION VALULCS., THE PROGRAM THEN RESFONDS RY RFTUHR-
NING AVERAGE TAILY ESTIMATES OF THE REQUESTED VARTARILE.

THE- BASIS FOR COMFUTING LAILY TEMFERATURES FROM MONTHIY
AVERAGES LIES IN THE FACT THAT ANNUAL TEMFLCRATURE VARIATIOH AT
A GEOGRAFHICAL LOCATION IS ESSENTIALLY FERIODIC AND IS DUE
MAINLY TO CHANGES IN THE FOSITION OF THE SUN. THEREFOREs A FER-
10DIC REGRESSION MODEL WAS USED TO DESCRIBE TEMPERATURE AS A
FUNCTION OF TIME. IN CONTRAST TO TEMFERATUREs ANNUAL FRECIFITA-
"TION AT A GIVEN LOCATION IS USUALLY MUCH MORE VARIARBLE AND IS
MORE SURJECT TO REGIONAL AND LOCAL INFLUENCES. A AALFING PROCE-
DURE» SIMILAR TO A NUMERICAL INTEGRATION FRNOCEDURE, WAS USED TO
FRODUCE DAILY ESTIMATES OF PRECIFITATION FROM MONTHLY NORMALS.,

PREFARED BY: DOUGLAS T. SMITHs, JOANNE LOGAN AND RALFM E. NEILD.
FOR FURTHER INFORMATION CALL (402) 472-1639%. . >

XXX
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OPTIONu AUAILABLE FOR SINGLE VARIARLE

OPTION

TABLE OF JULIAN DAYS
ESTIMATEDR
ESTIMATED GID4O.
ACCUMULATED G40,
ESTIMATED GIISO0.
ACCUMULATED GDDSO
ESTIMATED HIDGS.
ACCUMULATED HDLR&S.
ESTIMATED CDD6S.
ACCUMULATED CLléS.
ESTIMATED PET,
ESTIMATEDL .S PET,

DATLY
DAILY
DAILY
DAILY"
DATILY
DAILY
9. DAILY
10.DATLY
11,.,DAILY
12,DAILY
13.DAILY
14.DAILY
15.haILY
16.IAILY
17.MATILY

ESTIMATEDN FRT

. HARMONIC- ANALYSTS ON TEMFERATURES.
TEMPERATURES .

NIFFERENCES OF PRFCIP.—PFT
CIPTITATION.
ACCUMULATZD PRECIPITATION,
[lAYLEN THS AT A lDCATION.

REDUIREN INPUT

NONE |
TEMPERATIIRES
TEMPERATURES
TEMPERATURES
TEMPERATURES
TEMPERATURES
TEMPERATURES
TEMPERATURES
TEMPERATURES
TEMPERATURFS
TEMPERATURES

TEMP . /STATION LATITUDE
TEMP./STATION LATITUDE.

TEMP/LAT/PRECIP
PRECIFITATION
FRECIPITATION. .
LATITUNF

PLEASF ENTER A .CODE NUMBER FROH.i TO 17. 70 REQUEST THE VARTABLE
IF YOU WANT A LIST OF VARTARLES,

WHICH YOU WOULTr LTKE TO SEE.
THEN TYPE HELF AND
(DR CONTACT DR,

1

FRESS RETURN.
RAL.PH NEILD/(402) 472~

1639,

£ 3333323323233 8232830003 00333 2023000383 33333333333333

*

% SAMFLE OUTPUT ARE IN
* .

% TO SEE A SAMFLE PRINT-DUT FOR ANY SELECTEN OFTION,
% PLEASE PRESS RETURN IN FLACE OF INFUT NATA.

ST UNITS,

***********i**#*#*******************i***********#*#***

X
X

AlLL . %

EXCEPT OFTIONS 1 8 2%

%

ENTER ¢ .

STATION NAME. (CITY, STATE OR COUNTRY) E.G. LINCOLNs NEBRASKA..
‘JULIAN NAYS CONVERSION. LINCOLNy:
UNITS! NONE. JULIAN ‘DAY NUMRER OF THE YEAR.

DAY = JAN FER - MAR . APR MAY JUN JUuL AUG SEP ocT
1 320’ 60." 21, 121, 152, ., 182, 213, 244, 274.
2 33, 61. 92, 122, 153, 183. 214, 245, 275,
e 34, 62 93, 123, 154. 184, 215. - 246, 276,

A 35, 63, ?4. 124, 155. 185. 216, 247, 277,
O ©Bbe b4, 95+ 125, 1S56. 186. 217. . 248, 278.
Tigff 37} -+ TR 96, 126, 157, 187. 218, 249, 279,
%'7; 38, b6, 7. 127, 158, 188. 219, 250, 200,

: 39.. 67 98. 128, 159. 189, 220, 251, 201,

;.40, 68, ?29. 129. 160. 190. 221, 252, 282,
-~ 41, 69. 100. 130, 161, 191, 222. 283, 283.
42, 70, 101, 131, 162. 192, 223, 254, 284,
43, .71, 102. 132, 163. 192. 224, 285, 285,
44, 72, 103, 133. 164. 194, 225. 254, 2086,
45, 73, 104, 134, 1465. 195, 226. 257. 287.
44, 74, 105. 135. 166. 1946.. 227. 258, 2008,
47. 75, 106, 136, 167. 197, 228, 259. 289.
48, 76, 107. 137, 1468. 198, 229. 2460, 290,
4%, 77, 108, 138, 169. 199. 230. 261. 291,
50, "78. 109. . 139, 170. 200. 231. 262. 292,

N 51, 79. 110, 140, 171, 20t. 232, 2643. 293,

- 21 21, 52. 80, 111, 141, 172, 202, 233, 244. 294,
22 22, . 53, B81. 112, 142, 173. 203, 234, 265, 295,
23 23, - 54. 82, 113, 143, 174, 204, 235. 266, 2946,
24 24, 55, 83. 114, 144, 175, 205, 236, 247, 297,
25 25, 56, 84, 115. 145. 176.° 206. 237. 268. 298,

+ 26 26, 57, 85. 116, 146, 177, 207. 238, 269. 299,
27 27, 58, 846. 117. 147. 178. 208, 239, 270. 300,
28 284 59, 87. 118. 148. 179, 209. 240. 271, 301.
29 29, XXX 88, 119. 149,. 180, 210, -241. 272, 302,
30 30. XXX 8%?. 120. 150+ 181. 211, 242, 273. 303,
31 1. kKl P0. XXX 151, *** 212, 243, *ﬁ* §940

‘NEBRASKA .-



PLEASE ENTER A CODE NUMBER FROM 1 TO 17 TO REQUEST THE UARIABLE
WHICH YOU WOULD LIKE TO SEE. IF YOU WANT A LIST. OF VARIABLES,
THEN TYPE HELP AND PRESS RETURN.

(OR CONTACT DR. RALFH NEILIDV/(402) 472~ 1639),

2

******#**********t*******t**!************t************

X X

% NOTE' THE OUTPUT UNITS REQUESTED FOR TEHPERATURE X
* WILL DETERMINE THE POTENTIAL EVAFPOTRANSPIRATION X
% OUTPUT UNITS, I.E. SI OR ENGLISH. TYPE HELP FOR X
X . X
X X
3 3

ADDITIONAL DETAILS.
JHORAKKA KA KA KA KA K IKHOKK KRR KA KKK KK KKK KKK KK KKK
ENTER ¢

2 MONTHLY NORMAL TEMPERATURES FOLLOWED BY ONE OF THESE
COMBINATIONS TO INDICATE YOUR INPUT/OUTPUT UNITS!

FF FC CF CC» NOTATION: F (FAHRENHEIT)r € (CELSIUS).
nelr
CODES MEANING
TFF EXPECTING INPUT TEMPERATURES IN F
WILL PRINT OUTPUT IN F.
FC EXPECTING INFUT TEMPERATURES IN . F
L WILL PRINT OUTPUT IN c
“eF EXFECTING INPUT TEMFERATURES IN c
BERN WILL:. PRINT OUTPUT IN F.
e’ EXFECTING INFUT TEMPERATURES IN c
“mri DOESTAMT MHITOWIT Tl - cﬂ‘;
EXAMPLE!

22.2°27.9. 3645 51,3 62,0 72.0 77.3 75,6 65,6 S54,9:39.0:27.3 FC.

RESULTS OF HARMONIC ANALYSIS SR
SHOWING TEMPERATURES. AS FUNCTTON OF TIME.
INPUT (F) 22,3 27.9 36.5 51.3 62.1

72,0 77,0.75.6 65.7.54,9 39,0 27,3"

OUTPUT FOR LINCOLNs NEBRASKA.

XBAR MEAN ANNUAL TEMPERATURE (F) 50.,9449158
X1/81 COEFF. OF 1ST. COSINE TERM IN MODEL 25.2816315
XasA1 COEFF. OF 1ST. SINE A TERM TN MODEL ~7.68410683
X3/82 COEFF. OF 2ND. COSINE TERM IN MODEL ~1.,716B6363
X4/A2 COEFF. OF 2NI. SINE TERM IN MODEL 0,00100803
C1 AMPLITUDE OF THE FIRST HARMONIC (F) 52.847198%
c2 AMPLTTUDE OF THE SECOND HARMONIC(F) 3.43372726
T1 TIME OF MAX. OUCURRENCE OF 1ST. (JULN) 199.,640930
T2 TIME OF MAX. OCCURRENCE OF 2ND. (JULN) 91.2670280
SXSQ VARIANCE OF INFUT DATA (Fxk2) 362,129883
V1 VARIANCE ACCOUNTEDI' FOR RY 18T, (%) ?6.4027252
v2 VARIANCE ACCOUNTED FOR BY 2N, (%) 0,40698373

vT TOTAL VARIANCE EXFLAINED BY 182 (%)

9648097076



DO - YDU WANT. INFORMATION ABOUT THE HARMONIC .
REthSSION ‘MODEL . USED- INCLUDING ‘SOME REFERENCEB

X(DhY) - XBAR + Al SIN(2 PI DAY/365) + B1 COS(2 PI DAY/365) +
; Ve A2 SINC4 FPI DAY/365) + B” COS<4. FI DAY/365)

‘ 1’X(ﬁAY) 18 THE ESTIMATE OF DAILY'AVERAGE TEMPERATURE (F
ON A GIVEN JULIAN CALENDAR [AY OF THE YEAR. ANDI THE
.-VARIABRLE DAY IS A NUMRER BETWEEN 1 AND 365.

FDR’FU#THER,REFERENCES SEE $

BLISSv C.I. (1958) PERIODIC REGRESSION IN EIOLOGY AND CLIHATDLOéY.
:“ v THE CONNECTICUT AGRICULTURAL EXPLRIMENT STATION. BULLETIN 615,

" BRUOth C.E.F. ANI CARRUTHERS, N. (1953) HANNDOOK OF STATISTICAL
S0t METHODS IN METEOROLOGY. HER MAJESTYS STATYONERY OrFFICE, LONDON,

3. NEILDy. ReEvr SECLEYs M.W. AND RICHMANs NoH. (1978) THE COMPU-
. TATION OF AGRICULTURALLY ORIENTED NORMALS FROM MONTHLY CLI-
MATIC SUMMARIES. AGRICULTURAL MECTEOROLOGY: 19: 181-187,

4. PANDFSKY- H.A. AND BRIER,» G.W, (1958) SOHE AFFLICATIONS OF STATISTICS
: TO METEOROLOGY. THE FENNSYLVANIA STATE UNIVERSITY. T

FLEASE ENTER A CODE NUMRER FROM 1 TO 17 TO REQUEST THE VARIARLE
WHICH YOU WOULD LIKE TO SEF. IF YOU WANT A LIST OF VARIABLES,
THEN TYFC HELF AND FRESS RETURN,

(OR CONTACT DR, RALFH NEILLD/(402) 472-1439)

.3 . BT
DATILY ESTIMATED TEMMERATURES FOR? LINCDLN&_NEERQSKQ.

UNITS: FAHRENHEIT OR CELSIUS. DEPENDS'ON USER REQUEST:

DAY JAN FER MAK AFR MAY  JUN .- JuL AUG SEP s ' DCTﬁfiZ
1. =85, -4, 0. 7. 14, ~2o.a'124;*y,24. 224 b e T
2 =5, ' -4, 0. 7. 14, .20 L2440 240/‘f21}_1,» 150 Lo .
.4;' ’50’ -4, 1:; ‘_80; 15 'Q,*21. 244 24,3>’21;11  15$;£ 3 7! 
5 “50""40 iio‘ - 8,}* 15{;:'210Av’240 24, 2104" "150fﬁ;~lbo
56  =T -40,1' 10 '$»85' '15(3 21, 24, 24( M21}  ‘ ;1ﬂmQ ';rb;
P - 1-301 L 961G 21, 24, 24, 21, 14V o by
8 -3, R 9w 1600 21, 24, 24, 210"J3n14o‘> } 6,
,4}9_’ =3 24 ""90‘ 160 : 21, 24, 24, 20, : 140 : 50 o
10 T3 21« 'ﬁQ;-y;1bor - 21, 24, 24, 20, f“13., ’ 50
11 =3 ,'20 3%1Q$f}f16; 22. 24, '240 20,7 7 13, 5.
12 =3 :;2;H‘\100:“160‘ 22, 24, 24, 20. 213, 4,
13  - -3011EI3Q f\iOo‘ ,17. 22 24, 24, 20,
14 =B S Be 100 17, 22- 24, 24, 19,
1S - ~'2o}f5‘3{1' 11o.' 17, 22 24, 24, 19,
16 20, ; o i 11, 17. 22' 24, 23, 19.
l7 "20""1" SR b 17. 22, 24, 23, 19,
16 -2, e & TS ¥ : 22 24, 23, 19,
19 ' "'20'f' 110 190 220 240 23, ’ 190
20 =2, - 12, 18, 23, 24, 23, 18.
21 -1, 8, .12, i8. 23, 24, ° 23. 18,
22 -1, S . 12, 18, 23, 24, 23, 18,
23 =1, “ ,50 - 12 19. 23, 124, 23, 18,
24 i X S 13, 19, 23, 24, 23, 17,

: - =1, 5, 13. 19. 23. 24, 23, 17,
26 =5, -0, b 13. 19, 23, 24, 22, 170.
27 . =B5. =0 6, 13, 19, 23. 24, 22, 17,
28 . -4, foo,4~ 6 14, 19, 23, 24, 22, * 16,

29 -4, %k 6. 14, 20, 23, 24, 22, 1b. 5
30 -4, kK 7, 14,. 20, 24, 24, 22.- 16, :
31 -4, kK 7. MKk 20, KKk 24, 22, KKK- 3

A NEC

-1,



PLEASE ENTER A CODE NUMBER FROM.1 TO 17 TO REQUEST THE VARIABLE
WHICH YOU WoULD LIKFE TO SEE. IF YOU WANT A LIST OF VARIAHLES
THEN TYFE HELP AND PRESS RETURN.

(OR CONTACT DR. RALPH NEILD/(402) 472-1639).

naTi Y FETIMATEDN GROWING DEGREE DAYS (BASE 40) FOR? LINCOLNy NERRASKA.
THINTTES FAHRFNHFIT OR CELSIUS. DEPENDS ON USER REQUEST.

DAY

CONCUBUNR

190 ¥, ' 144 oo
iZQ 214, 18, 20, 19, 14, 06
a1 ‘14, 18, 20. 19, 14,7

14. 18, 20. 18, 13,
14, 10, 20, 168, 13,
14, 19. 20, 18, 13,
14. 19. 20. 18. 13,
15. 19, 20, 18. 12,
15, 19, 20, 18. 12,
15. 19, 20, 18. 1?0 Y

30 15, 19, 20, 17. - 11.. Y P oo
21 15.  KEX 20. 17, %Kk R TRLEE | 5 St

. 5 : B .
DAILY ACCUMULATED GROWING DEGREE DAYS (BASE 40) FOR? LINCOL.Ny NEBRASKA.

UNITS! FAHRENHEIT OR CELSIUS., DEPENDS BN USER REQUEST

DAY JAN FER MAR AFR MAY JUN JuUL AUG SEP ocT NOV DEC
1 0. 0. 0. 17. 209. 609. 1139. 1732, 2335, 2766, 2985, 3000.
2 0. 0. 0. 20, 218. 625, 1158, 1772, 2352, 2777. 2%988. 3000.
3 0. 0, 0. 23, 229. 641, 1177, 1792. 2369, 2788, 2990. 3000,
.4 . 0., . 0, - 0, 26, 239, 657, 1196, 1812, 2386, 2798, 2992, 3000.
50 0 06 0., . 30, 250. 673, 1216, 1B32. 2402, 2808. 2994, 3000.
L6 00 0 0, 0. 34, 260, 690, 1235. 1851. 2419. 2818, 2996, 3000.
7 AR T N 1) 38, 271. 706, 1255, 1871, 2435, 2828, 2997. 3000.
Bl ' I 42, 283. 723, 1274, 1891. 2451, 2838. 2998, 3000.
9 0. 47, 294, 740. 1294, 1910, 24647, 2847, 2999. 3000.

0. 52, 306, 757. 1314, 1930. 2483. 2856. 3000. 3000.
0. 57. 318, 774, 1334, 1949. 2498. 28465, 3000, 3000.
0. 62, 330, 791, 1753, 1968. 2514, 2873. 300C, 3000,
0, 68, 342. 808, 1373, 1988. 2529. 2881. 3000, 3000.

S I 74, 354, 826, 1393. 2007. 2544, 28609. 3000, 3000
N 80, 347. B43, 1413, 2026, 2558, 2897. 3000, 3000
0 86, 380. 861, 1433, 2045. 2573, 2904, 3000, 3000
06 93, 393, 87%. 1453, 2064, 2587. 2911, 3000, 3000
" 0. 99, A06. B97, 1473, 2083, 2602, 2918, 3000. 3000

19 .. 0, 0, 0. 106, 419. 915, 1493, 2102, 2616, 2925, 3000, 3000
2000 06 00 0 0s 114, 433, 933, 1513. 2120, 2629, 2931. 3000, 3000.
2100 0s - 0. 121, 447, 951. 1533. 2139, 2443, 2937. 3000, 3000.
.22 . 00 7 10, - 0, 129, 461. 969. 1553. 2157, 2656, 2943, 3000. 3000.
23 0 0.~ 1, 137, 475. 988. 1573, 2176, 2667, 2948, 3000. 3000

24 0. 0. 2. 145, 489, 1006. 1593. 2194, 2682, 2953. 3000, 3000
25 0. 0, . 3. 153. 504. 1025, 1613, 2212, 2695, 2958. 3000. 3000.
26 0. 0. 4, 162, 518. 1044, 1633. 2230. 2707. 29463, 3000. 3000

27 0. 0. S, 171. 533, 1063. 1653. 2248. 2719. 2947. 3000. 3000.
28 0. 0. 7. 180, 548, 1081. 1473, 22466, 2731, 2971. 3000, 3000.
29 0. kKX 9., 189. S63. 1100. 1693, 2283, 2743. 2975. 3000. 3000

30 0. XXX 11. 199, 578, 1119, 1713, 2301. 27505. 2979. 3000. 3000
31 0. kX 14, %x%Xx 594, kkkx 1732, 2318, KkX 2982, L33 3000 C\



ENTER ¢
12 MONTHLY NORMAL TEMFERATURES FOLLOWEL BY ONE OF THESE
COMBINATIONS TO INDICATE YOUR INFUT/OUTFUT UNITS!

FF FC CF CC» NOTATION: F (FAHRENHEIT)» C (CELSIUS).

07207725 7147 70,9 6B.5 66.4 64,8 66,4 69.5 71;9 73,9 73.9 FC
MORDGORO

DAILY ESTIMATED GROWING DEGREE DAYS (BASE 50) FOR:

UNITS: FAHRENHEIT OR CELSIUS. LEPENDS ON USER REGUEST.f

DAY

[N o
- o ~0(n NOU D M) -

[
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IXY<Y
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+

*)

S ]
oUW

J M

I I
oo~
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JAILY ACCUMULATED GROWING DEGREE DAYS (RASE 50) FOR:
JNITS: FAHRENHEIT OR CELSIUS. DEPENDS UN USER
ay

s
E S

15

. b b b b b b
voNOCUIDW

S ODMNOU DN =

" JAN

.13;
13

434

13.

138y
N S P
13
‘13,

13,

~ 13
13
13,

13,
13,

- 13,
$ 13,
13,

13,
13.
13,
13,
13.
13.
130
13,

“JAN .

13,

26,

38,
51,

64,

77.

90.
103.
115,
128.
141,
154.
167,
179.
192,
205,
218,
231,
244,
257.
269.
282,
295.
308.
321,
334,
347,
360.
373,
386,
399.

FEB

13,
13,

13,

13.
*¥k
Kk
KK

FER

412,
424,
437.
450,
463,
47é6.
489.
202,
5159,
528,
541,

555,

568,
581,
594,
607,
620,
633,

646,

659.
672,

683,

698,
711,
724,
738.
751,
764,
0Kk

dokk

KoKk

MAR

13,

13,
13,

13, .

13,
13,
R 130
13,
13,
13,
13,
13.
13,
13,
13.
13,
13,

13, .

13,
13.
13,
13.
13.
13.
13.
13,
13.
13.

13,

13,

13..

MAR

777 *
790,
803.
816,
829,
842,
855,
869 .
8682,
895,

- 908,

921,
234,
47,
260,
973.
986,
999.
1012,
1025.
1028,
1051.
1063.
1076.
1089.
1102,
1115,
1128,
1140,
1153,
1166.

'AFR
"13,

13,
. 13,

13,

13,
12,
12,
12,
12,
12,
12,
12,

12,

12.
12,
12,
12,
12,
12,
12,
.12,
12,
12,
12,
12,

11,

11,

b
11,
kXK

AFR

1178.
1191,
1204.
1216,
1229,

1241,

1254,
1266,
1278.
1291,
1303,
1315,
1327,
1340,
1352,
1364.
1376,
1388,
1400,
1411.
1423,
1435,
1447,
1458,
1470,
1481,
1493,
1504,
1516,
1527,

L e 3

MAY

11,

11,

Al 9
110 9L
‘hliff'ﬂsyar
<11;Yimt 4
110
A1,

11,

11,
11,

MAY

1538.
1549,
1560,
1571,

1582,

1593,

1604,
1615,
16264,
1636,
1647,
1658.
16686,
1678.
1689,
1699.
1709.
1719.
1730.
1740,
1750.
1759.
1769,
1779.
1789.
1798,
1808.
1817.
1827,
1836,
1846,

11,

JUN

JUN

1855,
1864,
1873,
1882,
1891,
1900,
1909.
1918,
1927,
1936,
1945,
1953,

1962,

1970.
1979,
1988.
1996,
2004.
2013.
2021,
2029,
2038,
2046,
20t4,
2062,
2070,
2078,

.2087,

2095,
2103,
KKK

JUL.

JuL

2111,
2119,
2127,
2135,
2143,
2151,
2158.
2166,
2174,
2182,
2190,
2198,
2206.
2214,

2999

2230,
2238.
22453,
2253,
2261,
2269,
2277,
2285,
22934,
2301,
2309,
2318,
2326.
2334,
2342,
2350,

, 13,
11, 13, -
11, 13,
12, 13,
10 %%kX 13,
MOROGORO »
REQUEST.

AUG  SEP ocy
2358, 2636, 2959,
2367. 2646, 2970.
2375, 2656, 2982,
2383, 2666, 2994,
2392, 2676, 3005,
2400, 2686. 3017,
2409, 2696, 3029,
2417, 2707, 3041,
2424, 2717, 3053,
2434, 2727. 3045,
2443, 2738, 3077,
2451, 2748. 3069,
24460, 2/59. 3101,
2469, 2769, 3113,
2478, 2780, 3125,
2487, 27v1. 3138,
2496, 2802. 3150,
2505, 2812, 3162,
2514, 2823, 3175,
2523, 2834, 3187,
2532, 2845, 3199,
2541, 2856, 3212,
2550, 2867. 3224,
2560, 2879, 3237,
2569, 2890, 3249,
2578. 2901. 3262,
2588, 2913, 3274,
2598, 2924, 3287,
2607, 2935, 3299,
2617, 2947, 3312,
2627, KRX 3325,

11,

12,
12,
12,
12,
12,
13.
13,

TANZANTA

13,
13.
13.

14,
13.
13,
14..
13.
14,
13,
13,
13.
13,
13.
13. .
13,
13,
13-
13,
13,
13,
13.
13,

*kk

TANZANIA

NOV

3337,
3350,
3343,
3376,
33u8.
3401,
3414,
3427,
3439,
3452,
34465,
3478,
3491,
3504,
3516.
3529,
3542,

3555,

3548,
3S5u1.,
3594,
3606,
3619,
3632,
3645,
3658,
3671,
3684,
3697,
3710,
aOKK

13.

btC

LYyry
kY&
3744,
3761,
3774,
3787,
3600,
3813,
3826,
KIER1HN
3851,
3864.
3877,
3820,
3903,
3916,
3928,
3941,
3954,
3967,
3980,
3993,
4003,
4018,
4031,
4044,
q40u/7.
4069,
4082,
4095.
4108.



PLEASE ENTER A CODE NUMRER FROH 1 70 17 TO REQUEST THE VARIABLE
WHICH YOU WOULD LIKE TO SEE.. IF YOU WANT A LIST OF VARIABLES,
THEN TYFPE HELF AND FPRESS RETURN.

(OR .CONTACT DR. RALFH NEILD/(402) 472-1439),

.8 S
DATLY ESTIMATED HEATING DEGREE DAYS (RASE 6:) FORS LINCOLNy

UNITS‘ FAHRENHEIT OR CELSIUS. DEPENDS ON USER REQUEST.

NEBRASKA .

DAY JAN FER HAR APR’
:1@‘5230 220 ;180 11{‘
f 2‘, 23, . 224 18. 11;7
. 3'J:230 ﬂ2. 18, 11(:
}.4 23 22, ;Bo IQ?’
-] 23, ‘22 17, 10,
6 23, 224 17., 10.
137 . 23, 224 17. 10.
,B 23, . 224 17, 9
9 23, 22, . 17. ?.
10 23, 21, 16.. 9.
11~ 23, 21, 16. ?o
~12 23, 21, 16, P
13 23, 21, - 16, 8.
14 23, 21, 15. 8.
15 23. 21, 15 8.
16 - 233 21, 15, 8,
17 23, 20, 15. 7
18 23, 20, 15, 7
19 23. 20, 14, 7.
20 23. 20, is, 7.
21 a3, 20, 14, -1
22 23, 20. 14, -
23 23, 19, 13, é.
24 23, 19, 13. 6
‘25 .23, 19, 13, S, 9,
26 23, 192, 13, Se ‘l;‘9.
27 23, 19. .12, S 10,
28 23, 18, 12, S 10,
29 © 23, AKX 12, s, 10,
30 23, Xxkxk 12, 4, . - 10,
31 23, Kokxk 11, *** 0. XXX 0, 0. - XKX i1,
9 .
DAILY ACCUMULATED HEATING DEGREE DIAYS (BRASE 45) FORS LINCOLN,
UNITS! FAHRENHEIT OR CELSIUS. DEPENIS ON USER REQUEST.
DAY JAN FEB MAR  APR MAY JUN Jut. AUG SEF oeT
210 23, 738. 1312. 1768, 19923, 2032, 2032, 2032. 2032, 2040,
2 446, 760, 1330, 1779, 1996, 2032, 2032, 2032, 2032, 2051,
3 -69. 783. 1348. 1789, 2000. 2032, 2032. 2032, 2032, 2054,
4 92, - 805, 1366, 1800, 2004. 2032. 2032, 2032, 2032, 2058,
S 115, 827, 1383. 1810, 2007, 2032, 2032, 2032, 2032, 2062,
6 138, 849. 1400. 1820, 2010, 2032, 2032, 2032. 2032, 2065,
7 161, 871, 1417. 1830, 2013, 2032. 2032, 2032, 2032, 2070.
8 185. 892. 1434. 183%9. 20146. 2032. 2032, 2032, 2032. 2074.
9 208, 914. 1450, 1849, 2018, 2032, 2032. 2032. 2032. 2079,
10 231, 935. 14467. 1858, 2020, 2032, 2032, 2032. 2032, 2084.
11 254, 957. 1483, 1866. 2022, 2032, 2032, 2032, 2032, 2089,
12 278, 978. 1499, 1875, 2024, 2032, 2032. 2032, 2032, 2094,
13 301. 999. 1514. 1803, 2026. 2032, 2032, 2032, 2032, 2100.
14 324, 1020. 1530. 1891. 2027, 2032, 2032, 2032, 2032, 2106.
15, 348. 1040. 1545, 1899. 2029, 2032. 2032, 2032, 2032, 2112,
16 - 371, 1061, 1560. 1907, 2030. 2032, 2032, 2032. 2032, 2119,
17 394, 1081, 1575. 1914, 2030, 2032. 2032, 2032. 2032, 2125,
18 417. 1101, 1%B9. 1921, 2031, 2032. 2032, 2032, 2032, 2132,
19 441, 1121, 1404, 1928, 2032, 2037, 2032, 2032. 2032, 2140,
20 464. 1141, 1618, 1935, 2032, 2032, 2032, 2032. 2032, 2147,
21 487. 1161, 1632. 1941, 2032, 2032, 2032, 2032, 2033. 2155,
22 9510. '1181. 16445. 1947, 2032, 2032, 2032, 2032, 2033, 2163,
23 533, 1200. 1458. 1953, 2032, 2032, 2032, 2032. 2034, 2172,
2 556, 1219, 1672, 1999. 2032, 2032, 2032, “03;. 2035, 2180.
2% .S579. 1238. 1484, 1964, 2032, 2032. 2032, 2032. 2036, 2189,
26 602.. 1257, 1697. 1970. 2032, 2032, 2032, 2032. 2038, 2199,
27 625, 1274, 1709, 1975, 2032, 2032, 2032. 2032, 2039, 2208,
28 648. 1294, 1722, 1979. 2032, 2032, 2032, 2032, 2041, 2218,
29 671, xxx 1733, 1984, 2032, 2032, 2032, 2032, 2043, 2228,
30 693, xkx 1745, 1988, 2032, 2032, 2032. 2032. 2046, 2238,
31 716, %xx%k 1757, kkk 2032, kkx 2032, 2032, KXX 2249,

17,
17,
17,
" 18,
18,
‘18,

18,
KKK

NEBRASKA .

NaV

2240,
‘A..7j (4
282,
2?94.
2306,
2318,
2331,
2344,
2357,
2370,
2384,
2397.
2411,
2426,
2440,
2455,
2471,
”496.
502,
517,
2534.
2550,
2567,
2583,
2600,
26109,
2635,
2653,
2671,
26019,
HOKXK

DNEC

2708,
2726,
2745,
2764.
2785,
2803,
2822,
2840,
2062,
2002,
2902,
2923 .
2944.
2964 .
2905
3007.
30208
3049 .
3071.
3023,
3114,
3136.
3158
3130
3203
3225
3240
JN70.
3293,
33146

3330\\



PLEASE ENTER A CODE NUMEER FROM 1 TO 17 70 REQUEST THE VARIABLE

WHICH YOU wouLDn LIKE TO SEE.
THEN TYPE HELF AND FRESS RETURN, .
(OR CONTACT DIR. RALFH NEILD/(402) 472-1439).

+10

IF YOU WANT A

DAILY ESTIMATED COOLING DEGREE DAYS (RASE &5) FORS

LINCOLN,

UNIfS; FAHRENHEIT OR CELSIUS. DEPFNDS ON USER REQUESTq

DAY,

11

DAILY ACCUMULATED COOLING DEGREE DAYS (RASE 65) FOR?

'JﬁN

-0

0.

FEB

L3 3

MAR

0.

AFR

MAY

I

JUN  JuL . AuB

;”3>6~

| U101 C1 OV O O OV OV DS O D% D8

SR

LINCOLN, NERRASKA.

UNITS! FAHRENHEIT OR CELSIUS. DEPENDS ON USER RERUEST.

DAY

VDU US LI

JAN

FER

MAR

0.

APR

0.
0.
0.
0.

MAY

JUN

10.
12,
14,
16.
18.
21,

S- 24,

26,
29.
32,
35,
39,
42,
46,
49.
83,
57,
61,
65,
69
74,
78.
83.
87.
92,
97.

102,

107.
112,

KKK

JUL

122,
128,
133,
139,
144,
150,
155.
161,
167,
173,
178,
184,
190,
196,
202,
208,
214,
220,
226,
233,
239,
245,
251,
257,
263,
269,
275.

281.

.288.,.

294,
300,

AUG

306,
312,
318.
324,
329,
335,

1341,

347,
352,
358,
363,
369,
374,
380.
38S.
390,
395,
400,
405,
410,
414,

419, .

423,
428,
432,
436,
440,
444,
448,
451,

455,

LIST OF VARIABLES»

‘cooocooo0o00.0

. ocT

488,

488,
488,
488,
488,
488,
488,
408,
4848,
480,
488,
488,
488,
488,
488,
4809.
488,
488,
488 .
488,
488,
488,
4808.
408,
480,
480.
4088,
4808,
4808,
488.
410,

~“NEBRASKA.

NOV

488.
488.
488.
468,
488,
4688,
488 .
488,
488.
4688.
488.

408.

400,
488.

488,

488.
400,
4808,
480,

- 4R8,

480,
480,

480. .

400.
408.
408,
488.
488,
488,
4688.
kX

DEC

488.
488,
4818,
4808,
488,
489,
488,
4640.
488,
4848.
488,
488,
a60,
468.
488.
488.
A88.
4088.
480,
488,
488,
4088,
4843,
408.
488.
488.
408,
4848,
498,
488,
498.

\!



ENTER ¢ )
12 MONTHLY NORMAL TEMFERATURES FOLLOWED RY, ONE. OF THESE

COMBINATIONS TO INDICATE YOUR INPUT/OUTFUT UNITS:

FF FC CF CC»

\76.6 B1.1 87.1 90.7 BB.7 B4.6 B1.5 79.2 80.8 BA.6 83.3 77.7.FC
DAILY ESTIMATED POTENTIAL EVAPOTRANSPIRATIOM (PET) FOR!?

NOTATION?

MAR
4,99

4,99

4,99

6.:32

6,32
6.32
632
6.32
6,32
6.32
6.32
6,32
6.32
6.32
6.32
6,32
6.32
6,32
7.99

- 7.99

7.99
7.99
7.99
7.99
7.99
7.99
7.99
7.99
7.99
7.99
7.99

S FOTENTIAL

MH.
MAR

2,49
2.49

‘2,49

3.16
316
3.16
3.16
3.16
3.16
3.16
3.16
3.16

- 3.16

3.16
3.16
3.16
3,16
3.16
4,00
4,00
4,00
4,00
4,00
4,00
4.00

UNITS?: INCHES OR MHM.
BAY JAN FEB
1 3,03 3.95
2 3.03 3.95
3 3.03 3.95
4 . '3.03 3.95
S 3.03 3.95
6 3.03 3.95
7 3.03 3.95
8 3.03 3.95
? 3.03 3.95
10 3,03 3.95
11 3.03 3.95
12 3,03 3.95
13 3,03 3.95
14 3.03 3.95
15 3.03 4.99
16 2,97 4.99
17 2.97 4.99
18 2.97 4.99
19 2.97 4.99
20 2.97 4.99
21 2.97 4.99
22 2.97 4.99
23 2.97 4.99
24 2.97 4,99
25 2.97 4.99
26 2.97 A4.99
28 2.97 4.99
29 2.97 *xxx
30 2.97 kkx%
31 2.97 ¥kx
13
DAILY ESTIMATEL .
UNITS?! INCHES OR
DAY JAN FER
1 1.52 1.97
2 1.%2 1.97
3 1.52 1.97
4 1,52 1,97
9 1.52 1.97
& 1.52 1,97
7 1.92 1.97
8 1.52 1.97
? 1.5 1,97
10 1;52 1,97
11 1.52 1.97
12 1,52 1.97
13 1.82 1.97
14 1.52 1.97
15 1,52 2.49
16 1.49 2.49
17 1.49 2.49
18 .1.49 2.49
19 1.49 2.49
20 1,49 2.49
21 1.49 2.49
22 1,49 2,49
23 1.49 2.49
24 1,49 49
25 1.49 2.49
26 1,49 2.49
27 1.49 2.49
28 1.49 2.49
29 1,49 Xx%
30 1.49 xxx
11 1 AO L 2 24

APR

9.14
9.14
?.14
9.14
9.14
?.14
?.14
9.14
?.14
9.14
?.14
?.14
?.14
?.14
?.14
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
10.89
3.3

DEFENDS

APR

4,57
4.57
* 4,57
4,57
4,57
4,57

HAY .

10.89
10.22
10.22
10.22
10.22

10,22

10.22
10.22
10.22
00‘4.
10. 2
10.2

10.~¢
10.22
10.22
10.22
9?.56

. 9.56

9?.56
?.56
?.56
?.56
?.56
9456
9.56
?.56
?.56
?.56
9?.56
9+56
?.56

EVAFOTRANSPIRATION FOR$

JUN

8.24
8.24
B8.24
8.24
8.24
8.24
8.24
8.24
8.24
8.24
B.24
8.24
8.24
8.2

8.24
6.92
6.92
6,92
6.92
6,92
6.92
6.92
6.92
6.92
6.92
6.92
6,92
6.92
6.92
6.92

B33

DEPENDS ON USER REQUEST. -

JuL
6.92

6.09 .

6.09
6,09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
6.09
S5.26
5.26
S

‘Jta.b
J0¢6

S5.26

5426

.Jta.b
5.26
S5.26
h’.hb
S.d6

5426

S.26

ON USER REQUEST.

MAY

S5.45
S5.11
S.11
S.11
S.11
S5.11
S.11
S.11

. S.11

S.11
S.11
S5.11
S.11
5.11
S.11
S5.11
4,78
4.78
4,78
4.78
4.78
4,78
4.78
4,78
4,78
4.78
4.78
4.78
4.78
4,78

A.7R

JUN .

4,12

4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
4,12
3,46
3,46
3.464
J.46
3,46
3.46
3,46
3,46
3.46
3.46
J3.46
3.46
3,46
J.46€

3.46
kW

JUL

3.46
3,05
3,05
3,05
3,05
3,05
3.05
3.05
3.05
3.05
3.05
3.05
3,05
3.05
3,05
3.05
2.63
2.63
263
2,63
2.63
24,63
2,63
2,63
2,63
2,63
2,63

2,63

2,63

2,63
2.A%

F (FAHRENHEIT),» C (CELSIUS).

AUG

4,57
4,57
4,57
4,57
4,57
4.57
4,57
4,57
4,57
4,57
4,57
4,57
4.57
4,57
4,57
4,18

4.18.

4,18
4.18
4.18
4,18
4.18
4,18
4,18
4,18
4,18
4,18
4,18
4,18
4,18
4.18

AUG

2.28
2,28
2.28
2.28
2.28
2.28
2.28
2.28
2.28
2.28
2,28
2.28
2.28
2.28
2.28
2.09
2,09
2.09
2,09
2,09
2.09
2,09
2,09
2,09
2,09
2.09
2,09
2,09
2,09
‘.o?
2.09

OUAGADOUGAY .
SEP  OCT
4,30 4,72
4,30 . 5.56 .
4,30 '5.56
4,30 5,56
4,30 5.56
4.30 5.56
4,30 5.56
4,30 5.56
4,30 5.56
4,30 5.%6
4,30 5.56
4,30 S.56
4,30 5,56
4,30 5.56
4,30 5.56
4.72 ' 5.56
4,72 6,39
4,72  6.39
4.72 6.39
4,72 46.39
4,72  6.39
4,72 6.39
4,72 6.39
4,72 6.39
4,72  6.39
4,72  6.39
4,72 6.39
4,72 6,39
4,72  6.39
4,72  6.39
KKK 6.39

OUAGADDUGA
S8EP  OCT
2,15 2,36
2,15 2,78
2,15 2.78
2,15 2.78
2,15 2.78
2.15 2.78
2,15, 2.78
2015 2079 .
2.1 2,78
2,15 2.78
2.15 2.78
2,15 2.78
2,15 2,78
2,15 2,78
2.15 2,78
2.36 2.78
2,36 3,20
2,36 3,20
2.36 3.20
2,36 3.20
2,36 3,20
2,36 3,20
2,36 3.20
2,36 3.20
2,36 3,20
2,36 3,20
2,36 3,20
2,36 3.20
2,36 3.20
2,36 3,20
193 3.20

OV

U. VOLTA

" DEC-
5.99 5.58
5.99 4,43
5.99 4,43
5.v9 4,43
5,99 4,43
5.99 4,43
5,99 4,43
5.99 4.43
5.99 4,43
5.99 4,43
5.99 4.43
5.99 4,43
5.99 4,43
5.99 4,43
5.99 4,43
5.58  4.43
5.58  3.29
5.58  3.29
5.58 3,29
5.58 3,29
5.58 3,29
5,58 3,29
5.58  3.29
5,58 3,29
5.58  3.29
5.58 3.2
5.58  3.2Y
5.58  3.2Y
H.58  3.29
5,58  3.29
EXK 3.29
U, VOLTA
NOV vEL
2,99 2,79
2,99 2,22
2,99 2,22
2.99 2,22
2,99 2,22
2.99 2,22
2,99 2.22
2,99 2,22
2,97 2.22
2.99 2.2
2,99 2.22
2,99 2.22
2.99 2.
2.99 ".22
2,99 2,22
2,79 2,22
2.79  1.6%
2,79  1.65
2.79  1.65
2,79 1,65
2,79 1,65
2,79 1,65
2,79 1,65
2,79  1.65
2,79 1,65
2,79  1.65
2,79 1,65
2,79 1,65
2,79 1,65
2,79 1.65
KK 1,65

/

\

h
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KRR RKHOKRK KKK KKK KKK KKK IR KKK KKK KKK KKK KKK KKKk K
% ‘ - X
X TO SEE A SAMFLE PRINT-OUT FOR ANY SELECTED OPT1ON, X
% PLEASE PRESS RETURN IN PLACE OF INPUT DATA. ALL X,
% SAMPLE OUTPUT ARE IN SI UNITS, EXCEPT OPTIONS 1 § 2%
X ‘ X

KNORRRKKIONK KKK KKK KKK KKK KKK Ao KKK KR RKK K

ENTER ¢ '
STATION NAME. (CITY» STATE OR COUNTRY) E.G. LINCOLN» NEBRASKA,

+HYDERARADy INDIA

ENTER 2 NUMRERS FOR YOUR STATION LATITUDE. ONE FOR DEGREES
ANDR THE OTHER FOR MINUTES. EXAMFLE! LINCOLNy NEBRASKA =

40 49 ( WHICH MEANS 40 DEGREES 49 MINUTES NORTH LATITUDE )
BOTH NUMBERS SHOULD BE NEGATIVE FOR SOUTHERN HEMISPHERE.

»17.27 0
JRAOKHKAARAK KRR AOR I RAORIRAOK AR KKK KK KKK K K AKX
x x
* NOTE: THE OUTPUT UNITS REGUESTED FOR TEMPERATURE x
% WILL DETERMINE THE POTENTIAL EVAPOTRANSFIRATION x
X OUTPUT UNITS» -I.E. SI OR ENGLISH.. TYPE HELP FOR . ' X~
¥ ADDITIONAL DETAILS. x
* x.
###*t#ttt*#*tttt**t###t**t*#**#t#*t**#*tt*##t##t#t**#*

ENTER ¢

12 MONTHLY NORHAL TEMFERATURES FOLLOWED BY ONE. OF THES
COMBINATIONS TO INDICATE YOUR INFUT/OUTPUYT UNITS! '
FF FC CF CC» NOTATION! F (FAHRENHEIT)» C (CELSIUS).,

7049 75.1 B1.3 86.5 90.4 B4.4 78.9 78.4 78,2 77,1 72,2 49,1 FC~
ENTER ¢

12 MONTHLY NORMAL PRECIFITATION TOTALS FOLLOWEDR BRY ONE OF THEbE
COMBRINATIONS TO INDICATE YOUR INPUT/OUTPUT UNITS:

IT IM MI MM. NOTATION! I (INCHES)» M (HILLIHETERS

(TYPE HELP FOR ADDITIONAL DETAILS).

+0,08 0,43 0.51 0.94 1.18 4.21 6,50 5.79 6+42 2,80 0.98 0.24 1M B
DAILY DIFFERENCES OF PRECIP,~-FET FOR:$ HYDERABAD, INDIA

UNITS: INCHES OR MM. DEPENDS ON PRECIP, REQUEST.
DAY JAN FER MAR APR MAY JUN JuL AUG SEP OCT ~ NOV ~ DEC

~1.65 =2,35 ~2.80 -5.41 -6.62 ~6,00 -3,21 0,78 .0.99 1,40 " -1,32 -1,45
=1.65 -2,35 -2,80 -5.41 -7.71 -6,00 -1,13 0.78 0.99 0,11 ~-1.32 -1.46
-1,65 -2,35 -2.60 ~5.41 -7,71 -6.,00 -1,13 0.78 0.99 0.11 -1,32 -1,446
-1,65 -2,35 -3.59 -5.41 -7.71 -46,00 -1,13 0.78 0.99 0.11 ~-1,32 -1.46
=1.65 -2,35 =3.59 -5,41 =7,71 -6.00 -1.,13 0.78 0.99 0.11 -1,32 -1.46
-1,65 -2,35 ~-3.59 -5.41 ~-7.,71 -6.,00 ~1,13 " 0.78 0.99 0.11 -1,32 -1,46
-1.,6% -2,35 -3.59 -5.41 -7,71 -6,00 ~1,13 0,78 0.99 0.11 -1,32 -1.46
~1,65 -2,35 -3.59 -5.41 -7.71 -6,00 -1.,13 0.78 0.99 © 0.11 =~1,32 -1.46
-1.,65 -2.35 -3,59 -5.41 -7.,71 -6,00 -1,13 0.78 0.99 0.11 -1.32 -1.46
-1.,65 -2,35 -3,59 -5.41 -7.,71 -6.,00 -1.,13 0,78 0,99 - 0,11 =-1,32 -1,46
~1,65 -2,35 -3.59 -5.,41 -7,71 -6,00 -1.13 0.78 0.99 ~0.11 ~-1,32 -1,.46
"=1465 -2,35 -3,59 -5.,41 ~7,71 -6,00 -1,13 0.78 0.99 0.11 -1.,32 -1.,46
-1,65 -2,35 -3,59 -5.41 -7,71 -6.,00 -1.13 0.78 0.99 0.11 -1.382 ~1.46
~1.,65 -2,35 ~-3.59 -5.41 ~7.71 -6.00 ~-1.,13 0.78 0.99 0.11 -1.,32 -1.46
-1.,65 -2,80 -3,59 -%.41 =7.71 -6.00 -1.13 0.78 0.99 0.11 ".1032 -1.,46
-1.94 -2,B80 -3.59 -6.62 ~7.71 ~3,21 -1,13 0.64 1.40 0.11 -1.,45 -1.46
17 -1.94 -2,80 -3.59 -6.62 -8.79 -3.21 0.96 0.64 1.40 -1.,18 -1.4% -1,48
18 ~1.,94 2,80 -3.,59 ~6.,62 ~-B.79 -3.21 0,96 0.64 1.40 -~-1.,18 -1.4% -1.48
19 -1,94 -2,80 -4.56 -6.62 -8.79 -3,21 0,96 0.64 1,40 -1.,18 -1,45 -1.48
20 "1094 _2080 ‘4056 -6.62 -8.79 -3.21 0.96 0.64 1.40 -1018 “'1045 -1048
21 ~1.94 -2.80 -4.56 -6.62 -8,79 -3.21 0.96 0.64 1,40 -1.,18 -1.,45 -1.48
22 -1.94 -2,80 -4.56 -6.62 -B.,79 -3.,21 0.96 0.64 1.40 -1.,18 -1,45 -1.48
23 ~1.94 ~2.,80 -4,86 -6.62 -8.79 ~-3.21 0.96 0.64 1.40 -1.,18 -1.4% -1,48
24 "1094 -2.80 ~-4,56 -6.,62 -8.79 ~-3.21 0.96 0,64 1.40 -1.18 -1.45 "1040
25 ~1,94 -2,80 -4.56 -6.62 -8.79 -3,21 0,96 0.64 1,40 -1.18 -1.,45 -1.48
26 ~1.94 -2,80 -4.56 -6.62 ~8.,79 ~3.21 0.96 0.64 1,40 -1,18 -1,45 -1.48
27 -1.94 -2,80 -4.54 -6.62 -8.79 -3.,21 0.96 0.64 1.40 -1.18 -1.4" -1.48
28 _1094 -2,80 ~4,56 ~b6.62 -8.79 -3.21 0,96 0,64 1,40 -1.18 -1.,45 -1.48
29 -1.94 Xkk ~4.56 -6.62 ~-8,79 -3,21 0.96 O0.44 1.40 -1.18 -1.45 -1.486
30 ~1.94 Xkk -4,56 -6.62 ~8.79 -3,21 0.96 0,64 1.40 -1.18 -1.45 -1.48
31 "1094 b $ 3 4 ~84,56 L $ 3 "‘8079 | $ & 009‘! 0,64 *** —1118 *** *1049

b b b bt b Pt b
TUDWNFROVYDONOCWUDWN M
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X

. . *
* TO SEE A SAMFLE PRINT-OUT FOR ANY SELECTED OFY10Ny . %

% PLEASE FRESS RETURN IN FLACE OF INFUT DATA, ALL

********************3*************************n**t*ﬁ**

ENTER ¢
STATION NAME, (CITY» STATE OR COUNTRY) E.G.

«SHENYANG» CHINA -
ENTER ¢

LINCOLM,

*
X SAMPLE OUTPUT ARE IN SI UNITSs» EXCEFT OFTIONS 1 & "*
X

NEERASKA .

12 MONTHLY NORMAL FRECIFITATION TOTALS FOLLOWED BY ONE UF'THESE
COMEBINATIONS TO INDICATE YOUR INFUT/OUTPUT UNLTS
IT IM MI MM. NOTATION: I (INCHES), M (HlLLIHhTE(S).

(TYFE HELF FOR ADDITIONAL DETAILS) .

JHELT
CODES MEANING
Kt EXFECTING INPUT PRECIF. vALuts
' WILL- FRINT OUTFUT IN '
IN EXFECTING INFUT FPRECIF. UALUh°
’ WILL FRINT OUTFUT IN
MI - EXPECTING INFUT PRECIF. URLUE‘“ N
x ' WILL PRINT OUTFUT IN
S oMM EXFECTING INFUT PRECIF, VALUE'L"
SR WILL FRINT QUTFUT IN -
EXAMPLE !

0.62 0.90‘1;51 2+51 2,49 4,99 3,32 3,27 2.92

+0420 0.24 0,80 1,10 2,36 3, 98 5,94 5,71 3 07
DAILY ESTIMATED FRECIFITATION FOR!

UNITS! INCHES OK MM. LDEPENDS ON USER'REGUEST.

DAY JAN  FEE  MAR  APR  MAY  JUN  JUL

0.01 0,01 0,01 .0.03 0.04 0,11 0,13
0.01 0,01 -0.01 0.03 0,06 0,11 0,17
0.01 0,01 0,01 0.03 0.06 0,11 0,17
0.01 0.01 0,02 0,03 0,06 0.11 0.17
0.01 0.01 0.02 0,03 0,06 0.11 0,17
0.01 0.01 0,02 0.03 0.06 0,11 0.17
0.01 0.0t 0.02 0.03 0.06 0.11 0,17
0.01 '0,01 0,02 0,03 0,06 0,11 0,17
0.01 0.01 0,02 0.03 0,06 0,11 0,17
10 0.01 0,01 0,02 0.03 0,06 0.11 0,17
‘11 0,01 0.01 0.02 0.03 0.06 0.11 0,17
i2 0.01 0.01 0.02 0.02 0.06 0,11 0.17
13 0,01 0.01 0.02 0,03 0.06 0,11 0.17
14 0.01 0.01 0.02 0,03 0.06 O0.i1 0,17
15 0,01 0.01 0.02 0,03 0.06 0.11 0,17
16. 0,01 0.01 0,02 0,04 0,06 0.13 0.17
17 0.01 0.01° 0.02? 0,04 0,08 0,13 0,20
18 0.01  0.01 0.02 0,04 0.08 0,13 0,20
19 0.01 0.01 0.03 0.04 0,08 0,13 0,20
20 0.01 0.01 0,03 0.04 0.08 0.13 0,20
21 0,01 0.01 0.03 0.04 0.08 0.13 0,20
22 0.01 0,01 0,03 0.04 0.08 0,13 0,20
23 0.01 0,01 0.03 0,04 0.08 0,13 0.20
24 0,01 0.01 0,03 0,04 0.08 0,13 0.20
25 0.01 0.01. 0.03 0,04 0.08 0,13 .0.20

CONCUI DI =

46 0.01 0,01 0.03 0,04 0.08 0.13 0.20

27 0.0 0,01 0,03 0.04 0,08 0.i3 0,20
22 0.01 0,01 0,03 0,04 0,08 0,13 0,2

29 0.01  kxx 0.03 0.04 0.08 0.13 0,20
30 0,01 kky 0.03 0.04 0,08 0.13 0.20
31 €.01  xokxk 0.03 %kx 0,08 %kx 0.%0

‘iéss'

1,73

0.19
0,19
0.19
0,19
0,19
0.19
0,19
0.19
0.19
0.19
0.19
0.19
0.1%
0.19
0.19
0.19
0.19
0.19
‘0.19
0,19
0.19
0.19
0,19
0.19

AUG-

4870,

0.19 °

0.19
0.19
0.19
0.19
0.19

SHENYANG »
SEP OCT
‘0414 0,10
0.14 0,08 -
0.14 0,08
0.14 . 0,08
0.14 0,08
0.14 0.08
0414 0.08
0,14 0,08
0.14 0.08
0.14 0.08
0,14 0.08
0.14 0.08
0.14 ~ 0.08
0.14 0,08
0.14 0,08
0,10 0.08
0.10 0.06"
0,10 0,06
0.10 0.06
0,10 0,06
0.10 0.06
0.10 0,06
0.10 0.06
0.10 0.06
0.10 0.06
0.10 0,06
0010 0006
0.10 0,06
0,10 0,06
0.10 0.06

b § &4 nN.Nna

0.19.

7311

5 I1

‘L NOV

CHINA'

70,04
0,04

" 0.04
0.04

0,04 -

0,04

0.04

0.04
0.04
0.04
0.04
0.04
0.04
0,04
0.04
" 0,03
0.03
0.03
0.03
0,03
0,03
0.03%
0,03
0,03
0,03
0,03
0.03
0.03
0,03
0,03

e r W

o oDEC
0,03 .

0,02
0.0
0.02
0.02
0.02
0.02
0,02
0.02
0,02
0.02
0,02
0,02
0.02
0,02
0,0
0.01
0,01
0,01
0,01
0.01
0.01
0,01
0.01
0,01
0,01
0,01
0,01
0,01
0.01

n Ny
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UNITS: INCHES OR'CM, DEPENLS ON USER REGUEST.

DAY JAN  FER  MAR  APR - MAY . JUN  JUL  AUD  SEF  OCT  NOv

NODONO LT D GIN -

DAILY ACCUMULATED PRECIFITATION FOR: SHENYANG»  CHINA

DEC

0,01 0,25 0,47 1,13 2,14 4,30 7,90 13.54 19.3%5 22,97 25.08 26,21
0,02 0425 '0.48° 1.16 2,20 4,40 B.06 13,72 19,49 23,05 25,13 26,23
0,03 0,26 0,49 1,19 2,26 4,51 8,23 13.91 19,64 23.13 25.17 26,25
0,04 0,27 0,51 1,22 2,32 4,61 8.39 14.10° 19,78 23,21 25,21 26,27
0,04 0.28 0,53 1,25 2.38 4.72 8,56 14.29 19,92 23,29 25,
0.05 0,29 0,54 1,28 2.43 4,82 B.72 14.47 20.06 23.37 25,
0:.06 0.2 0.56 1,31 2.49.4.93 8.89 14,66 20,20 23,45 25,35 26,33
0.07 0.30 0,58 1,34 2.55 5,03 9.05 14,85 20.34 23,53 ..25.39 26.36
0.08 0,31 0,60 .1.,37 2.61 5.14 .9.22 15,04 20,49 23,61 25,44 26,38

26 26,29
30 26,31

10 0.09 0,32 0.61 1,40 2,66 5,25 .39 15,23 20.63 23,69 25.48 26,40
11 0.10 0,32 0.3 1.44 2,72 5,35 9,55 15,41 20,77 23,77 25,93 26,42
12 04,11 0,33 0.65 1.47 2,78 5.46 9.72 15.60 20.91 23,85 25.57 26,44
13 -0.12 0,34 0,66 1,50 2,84 5.56 9.88 15.7¢ 21,05 23,93 25,62 26.46
14 0.12 0,35 0.68 1,53 2,89 5,47 10.05 15.98 21,19 24,01 25,66 26,49
15 0413 0,35 0.70 1,56 2,95 S.77 10.21 16,17 21,33 24,09 25,70 26,51
16 0,14 0,36 0,72 1.59 3.01 5.91 10,38 16,36 21,44 24,17 24,74 24.53
17 0,15 0437 04,73 1,63 3.09 6,04 10.58 16.55 21,54 24,23 25,77 26,54
18 0415 0.38 0.75 1,67 3,17 6.17 10.77 16.74 21,64 24,29 25,80 26.55
19 0.16 0,39 0.78 1,70 3.25 6.31 10,97 16.93 21.74 24,34 25,83 26.56
20 0,17 0,40 0,80 1.74 3,32 4,44'11,17 17,12 21,895 24,40 2%.86 26,57
21 0.17 0.41 0,83 1,78 3,40 6,57 11.37 17.31 21,95 24,46 25.89 26.59
22 0.18 0,41 0.86 1,81 3.48 6.70 11,57 17.50 22,00 24,52 25,92 26,60
2 0,19 0,42 0.88 1.85 3,56 6.84 11,76 17.49 22,15 24,58 25,95 26.61

24 0,19 0,43 .0.91 1.89 3.64 6.97 11.96 17.88 22,26 24,63 25,
25 0.20 0,44 .0.94 1,92 3,72 7.10 12.16 18.07 22,36 24.69 26,

99 26.62
02 26,63

"2 0,21 0.45 0.96 1,96 3,80 7.23 12,36 18.26 22,46 24,73 26.0% 26,64

27 0,21 0.46 0.99 2,00 3.87 7.37 12,56 18.45 92,56 24,81 26,
28 0,22 0,47 1,02 2,03 3,95 7.50 12.75 18.64 22,67 24,86 26,
29 0,23 okk 1.04 2,03 4,03 7.50 12,95 18,83 22,47 24.92 =4,
30 0,23 ku¥ 1,07 2,07 4,11 7.63 13,15 19,02 22,77 24.98 26.

0B 26,66
11 26,67
11 26.68
14 26,69

31 0,24 kkx 1,10  %xx 4,19 kkx 13,35 19,21 kX 25.04 xkk 26,70

0-31011 0

DAILY DAYLENGTHS FOR! . : RAFAELA:»ARGEN1IN6

LATITUDE -31,11 S,

Ay JAN  FER MAR AFR HaY JUN JuL AUG SEP ocr NOV

DEC

UNITS! HOURS AND HUNDRETHS / MULTIPLY DECIMAL FRACTION BY 40 TO GET MINUTES

14,25 13,70 12488 11.89 11,02 10,39 10.28 10,73 11.,5% 12,48 13.43
14,25 13,67 12.84 11,86 10,99 10,37 10.28 10.76 11.58 12,51 13,45
14,24 13.64 12.81 11.83 10,97 10,36 10,29 10,78 11,461 12,54 13,48
14,23 13,62 12,78 11.80 10,94 10,35 10,30 10.80 11.44 12,57 13.%1
14,22 13,59 12,75 11,77 10,92 10,34 10,30 10.83 11.67 12,460 13.54
14,21 13,56 12,72 11,74 10,89 10,33 10,31 10.85 11,70 12,64 13,57
14.19 13,54 12,469 11.71 10,87 10,32 10.32 10.87 11.73 12,47 13.5%
14,18 13.51 12.65 11,48 10.84 10,31 10.33 10,90 11.76 12,70 13.62
Y 14,17 13.48 12,62 11,65 10,82 10,30 10.34 10.92 11,79 12,73 13,65
10 14,15 13,45 12,59 11,62 10.80 10,29 10.35 10,95 11.82 12.76 13,67
11 14,14 13,42 12,56 11.59 10,77 10,29 10,37 10,97 11.86 12.79. 13,70
12 14,12 13.39 12,53 11.56 10.75 10,28 10,38 11.00 11.89 12,82 13,72

ONOWUN D)=

13 14,11 13,36 12,49 11,53 10,73 10.27 10,39 11.02 11,92 12,85 13,75

14 14,09 13,34 12,46 11.50 10.71 10.27 10,41 11,05 11,95 12.89 13,77
15 14,07 13,31 12,43 11,47 10.68 10,26 10,42 11.08 11,98 12,92 13,80
14 14,06 12.20 12,40 11,44 10,66 10.26 10,43 11,10 12,01 12,95 13,82
17 14,04 13,25 12,37 11.41 10,64 10,25 10,45 11,13 12,04 12,98 13%.83
18 14,02 13,22 12,33 11,38 10.462 10.25 10.47 11.16 12,07 13,01 13,87
19 14,00 13,19 12,30 11.35 10.60 10.25 10,48 11,18 12,10 13,04 13,89
20 13,98 13,15 12,27 11.32 10.58 10,25 10.50 11,21 12,13 13,07 13.%91
21 13,96 13,12 12,24 11.29 10,56 10,25 10,52 11,24 12,16 13,10 13,93
22 13.94 13,09 12,21 11,26 10,54 10,25 10,535 11.27 12,20 13,13 148,
23 13,91 13,06 12,18 11.24 10,53 10,25 10.55 11,29 12,23 13,16 14.vu
N24 13,89 13,03 12,14 11.21 10,51 10,25 10,57 11.32 12.26 13,19 14,00

2% 13,87 13.00 12,11 11,18 10.,4% 10,25 10,59 11,35 12,29 13,22 14,02

26 13.85 12,97 12,08 11,15 10,47 10,25 10.61 11.38 12.32 13,25 14,03
27 13.82 12,94 12,05 11,13 10,46 10.26 10.63 11,41 12,35 13,24 14,03
28 13,80 12,91 12.02 11,10 10,44 10.26 10,65 11.44 12,38 13,31 14,07
29 13.77 ok 11,99 11,10 10.43 10,26 10.67 11,47 12.38 13,34 14,07
30 13,75 ¥k 11,95 11,07 10,41 10,26 10,469 11,50 12.42 13,37 14,09
31 13,72 ok 11,92 kK 10,40 KXk 10,71 11.52  kkk 13,40 kKX

14,12
14,14
14,15
14,17
14.14
14.19
14,20
14,21
14,23
14,24
14.24
14,2%
14,26
14,27
14,27
14,24
14,28
14,2y
14,29
14,2y
14.2Y
14,2y
14,29
14,2y
14,29
14,29
14,29
14,28
14,28
14,07
14.24
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DOUGLAE T. SMITH, JOANNE LOGAN AND RALPH E, MECILD
THE UNIVERSITY OF NEBRASHA-LINCOLM,. LINCOLM: NE.

THIS PROGRAM IS A FORTRAN VERSION OF THE CLIGEN FROGRAM WHICH
WAS ORIGINALLY WRITTEN IN SAS/FL1 FOR -DR. RALFH NEILD. 1T GE-
NERATES DAILY TEMPERATURE VALUES ANDI DAILY ESTIMATES OF MANY
OTHER TEMFERATURE DNEPENDENT VARIARLES, FROM NORMAL. MONTHLY
TEMFERATURES. THEGE MONTHMLY NORMALS ARE THEN USED TO COM-
PUTE COEFFICIENTS ORTAINED BY RUNNING A HARMONIC SUEROUTINE
(FORTRAN MERSION) OR TEMFPEST SUHBROUTINE (ORIGINAL SAS VER-
SION). THE FROGRAM ALSO GENERATES DAILY PRECIFITATION VALUES
FROM MONTHLY NORMALS.

TEMPERATURE CALCULATIONS ARE BASED ON A HARMONIC REGRESSION
EQUATION DEVELOFEDN BY DR, RALPH NEILI'e DAILY TEMFERATURES,
ARE PREDICTED FROM THIS EQUATION. THE COEFFICIENTS ORTAINED
FROM THE HARMONIC ANALYSIS SUBROUTINE 1S SUFFLIED TO THE MAIN
PROGRAM HY FORMAL FARAMETERS IN SUBROUTINE CALLS.

PRECIFITATION CALCULATIONS ARE ESTIMATED DIRECTLY FROM MON-
THLY NORMALS. HALF MONTH NORMALS ARE DETERMINEID. THEN LAST
HALF OF A MONTH 1S ARDED TO THE FIRST HALF OF THE NEXT MONTH
THEN DIVIDED BY THE NUMBER OF DAYS IN THE INTERVAL. THIS
VALUE IS ASSIGNELD' BY DAY TO THC FIRST HALF OF THE MONTHy

RUT THE SECOND HALF. OF EACH MONTH’S FRECIFITATION VALUES

IS BHASEN ON THE DAY NORMALS OF THE SECOND HALF OF THAT MONTH.
THESE ARLC CAILCUL ATEN EY DIVINING THE HALF MONTH NORMALS BY
THE NUMRER OF -UAYS IN THE SECONDI HALF OF THE MONTH.
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Cxxx

c.
~90

60
70

80

REAL CODE1(3%9),CODE2(39)sCODE3(39)+CODEA{39),CODES(37),
% CORES(39)»ONELIN(AS) »RO(2) 9R7(14) yRB(14) yRP(20) |
DIMENSION RL1(2)yRULI(2)»RICS) »RL2(2)sRUD(2) v RA(2) s RLA(D) »
SRUI(2) s RA(2) yRLACID )vRU4(1")vR4(14)!RLE(I?)vRUS(lZ)1R5(14)v)
.2(366916)vRSP(iz)vLENUTH(lQ)vTT(lz)!CH(Q)'BT(RO)!RD(zo)v
#RR(12)yUN{2) ¢ TABLE(112)yPE(12)

LOGICAL FLAGOsFLAG1,FLAG2sFLAG3 .
COMMON/ANY/ T(36571A1yB1sA2yB2+C19C29T19T295X809V1,V2
DATA XXX/’'N’/ '

DATA RL1/1.90./9sRUL/2490.7

DATA RL2/1.90./9RU2/717 440,/

DAT,. RL3/-60.9v-60./yRUB/60,+60./" )

DﬁTA ST/I I'l I'I I'l I'l l,l {'l I.I !'( I,I‘f'}
N A gt gttt gt 1y ' :

DATA R&6/40.,49,/ SR
DATA R7/-5:4+-2.3+2.5+10,7916.7522, 2l2uo0v

¥ 24.2918.7912,793.99=2,69"C’v'C*/ -
DATA ROB/15.7522.9+38.4,563,8188, 6v126,7,84,3,
4 B3.1974.2+38,9¢22,1+1B.59 "M’ +' M’/

‘DATA R?/IL'I'I'V'N"'C"'Oh"L'I'N'"'/" ‘y
'INI IEI l[‘l Ir" IAI"S"IKI IAI ' "’ "’ l/

DATA UNZ‘T’y'M'/

DATA RIL.A/~- 990'"990!'990"990'“990l—q?a"99o'“99o'“99.!”9909
"990'-99 /

DATA RUA4/1E 00'1J°o!1u°o'1d°o'1d°0'1d0091d°"1d°0'1500I1d°o'
$150.,9150./

DATA RLJ/O.'00!0.'0.lOolOo’Otho'Oo'Oo'Oolo /

NATA RUS/IJOO-vluOO.vIuOO.vlSOOov1500ov1400.v15000115000'
#1500.91500.91500,91500./

DATA RSP/15.046.174,9105 0'1350l1&60!1960I227o'2590!280LI
E319.9349./ - ) ' )

DATA LENGTH/31+28+31930931¢30¢31¢31930¢31930,31/

DATA CH/'C/y’F

FLAGO=,.FALGE.,

FLAG1=,.FALSE.,

FLAG2=,FALSE .

FLAG3=,FAlLSE,

WRITEC(L,10) .
FORMAT(/v2Xy» ‘CLIGEN IS A PROGRAM UHICH GENERRTES‘DRIL\
$’ESTIMATES OF CLIMATIC DATA.”’ v//) S

WRITEC(L,» 30) .

FORMAT(2Xy D10 YOU WANT A DESCRIPTION DP CLIGEN T.PLE,‘
‘SE ANSWER YES OR ND,‘/) -
KK=-111

CALL READN2(0r1sRL1sR1» RUHKK)

B0 TO (S50+20+20,740) 1KK .

KH C 8TOFP

IF(XXX.,EQ.K1(1)) GO TO 90
REWIND 3
DD B0 I19=1,40 N
READ(3s 60) (OMELIN(IL)yIL=1,65)"
WRITE(&s 70) (ONELINCIL)»IL=1/685),
FORMAT (65A1)
FORMAT (6X » 65A1)
CONTINUE
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.90
100

110

CHEK
c .
120
7130
140

150
160

CHKK

170
180
190
200
210

220
230

240
250

260
270

280

CHKX
C
290

-300

310
320

WRITE(60100)

FORMAT (/2Xy ‘FLEASE ENTER A COD'E NUMEER FROM 1 TO 17 TO’,
$#’ REQUEST THE VARIABLE‘»s/»2Xs WHICH YOU WOULD LIKE TO’s
¢’ SEC. IF YOU WANT A LIST OF VARIABLES»’y/92Xs ‘THEN'
¢’ TYPE HELF AND PRESS RETURN.‘»/2X»’(0R CONTACT DR.’s
4’ RALPH NEILD/(402) 472-14639).'/)

KK=-111

CALL READN2(1,1sRL2yR2yRU2yKK)

GO TO (130,120,110y740) KK

K H C STOF

CALL HELPER

GO TO0 %0

JEINT(R2(1))

IF(.NOT.FLAGO) WRITE(69140)

FORMAT C7X 7 3KK0K AR OK KKK KKK KR KKK R KOK KR RKK ¢
& 7 HORIOROKK AR AKIOKKAHKKKK 9 /7Ky K/ 952X’ K"y
4/7Xy’% TO SEE A SAMPLE PRINT-OUT FOR ANY SE‘,
$/LECTED OFTIONy %‘/7X»’% FLEASE FRESS KETUR’»
$‘N TN PLACE OF INFUT DIATA. ALL’r4Xy "%’ /7Xy
#/% SAMFLE OUTFUT ARE IN €I UNITS» EXCEFT’»
$' OFTIONS 1 8 2%‘y9y/7X» o
$K 902X e TR /7N RIKIORNORIOKRIONOIK K AOIOK KRR KK 7
& 750K KOKKOK KKK JOIK K XK K KKK KKK KKKk 9/ /)

IF(FL.LAGO) GO TO 210

WRITE(6,150) e
FORMAT(2Xy "ENTER $‘+/92X»STATION NAME. (CITYr: STATE:OR
B’ COUNTRY) E.G. LINCOLNs NEBRASKA.’ /) S
KR=-111

CALL READN2(0:20¢RL1sROYRU1YKK)

GO TO (200+,170,180,740)+KK

K HFF CR STOF

WRITE(&+420)
GO TO0160
D0 190 I=1
ST(I)=R9(1
ROCII=R?(1
CONTINUE
FLAGO=.TRUE.
REWIND 1 .
D0 230 II=1,J4 .
REALC(1y 220) (TABLE(JH) »JH=1,54) -
READI(1,» 220) (TABLE(JH) ».JH=57,112)
FORMAT(1X,56A1) ' :
CONTINUE
REWIND 2
REAIN(2,250) (CODES(IX)sIX=1r39)
READ(2,250) (CODESGCIX)9IX=1+39)
READ(29240) (CODE1(IX)sIX=1,29)
REAN(2y250) (CODE2(IX)»IX=1,39)
READC(2,250) (CODE3(IX)»IX=1y39)
READ(27250) (CODEA(CIX)»IX=1439)
FORMAT (29A1)
FORMAT(39A1)
IF(FLAG1) GO TO310
GO TO (46409320,32093209320,320932093205320,3209320y
4 2609126072601 55094609260)9J
WRITE(6+270)
FORMAT (2X, ‘ENTER 2 NUMBERS FOR YOUR STATION LATITUDE.
b ONE FOR BEGREES’ys/»2X»‘AND THE OTHER FOR MINUTES. *
VVEXAMPLES LINCOLNy» NEBRASKA =/5/y2X»’40 49 ( WHICH ’,
F’HEANS 40 DEGREES 49 MINUTES NORTH LATITUDE ).’v/y .
b2Xy BOTH NUMBERS SHOULD BE NEGATIVE FOR SOUTHERN ‘»
FHEMISFHERE., ‘¢ /) ’
KK=-111
CALL REANN2(2,2yRL3IrRI»RU3IKK)
GO TO (300+260+290,740) vKK
0K HF CR STOF

R3I(1)=Ré6(1)

R3(2)=R&(2)

FLAG1=.TRUE.

ALAT=R3I(1)+R3(2)/60,

IF(FLAG2,AND,(J.EQ.14)) GO TO 460

IF(FLAG2) GO TO 660

GO TO (4640,330,330,330733093309330533093309330y330
3 330+:330933004609460+»730)¢J
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330"

340

350

3460
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c
370

380
390
400
410
420
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460
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c

-510
820
530

540
550

560

500

WRITE(47340)

f FORMAT (7X » # 30kKK0K KKKk XK ORI KKK KKK KKK KKKk K
& 000KKKKIOK KKK KKK KOKKOKKKRKK v /77Xy Xy E2Xr %’y

$/7Xy’% NOTE! THE OUTFUT UNITS REQUESTED FOR
$ ' TEMPERATURE X 9/7Xy ‘% WILL DETERMINE THE
$‘POTENTIAL EVAPOTRANSFIRATION X'y /7%y
#'% OUTFUT UNITSy I.E. SI OR ENGLISH. TYPE *
$'HELF FOR X' v/7Xe’% ADDITIONAL DETAILS.”
X PRSIV SRS SR SRE SEVIIIRS 2332233 823333
& 700K K ROK K 30K KK K K K K K K K 0K 3K K 3K 0K K K K 30OK K K XK KOKK KKK “ 9 /
WRITE(4¢350) .
- FORMAT(2Xy ‘ENTER ¢‘9/»2Xs’ 12 MONTHLY NORMAL TEMPERATURES ‘v
$/FOLLOWED BY ONE OF THESE /92Xy ‘COMBINATIONS TO INDICATE ’
$’YOUR INFUT/0UTFUT UNITS!»/+2Xs’FF FC CF CC:
#/ NOTATION! F (FAHRENHEIT)s C (CELSIUS).’»/)
KK=-111
CALL READN"(121147RL4vR4vRU4rKh)
GO TO (A450+,370»,4309740) KK
OK HF CR STOF

WRITE(4,250) (CODES(IX)»IX=1,39)
WRITE(6,250) (CODESG(IX)IX=1,39)
DO 400 1Y=1,10+3
IX=1Iy .
JO=(IY+$2)/3 .
WRITE(&,250) LODEI(IX)rCOUEl(IX+1),(CODE"(IZ)vIZ=1139)#
CODE1(XIX) e
WRITL(69390) (CODEACIF)»IFP=1y39)sCODE1(IX+1)
FORMAT(7X»2A1r12X¢y39A1rA1)
FORMAT(21Xy»39A1+A1+/)
CONTINUE
WRITE(4,410)
FORMAT(1Xy "EXAMFLE? ' /71Xy '22.,2 27, 9 36,5 51,362,072
k773 75.6 65.6 54,9 39,0 27,3 FC’/) .
FORMAT(’ START OVER AND RETYPE YOUR. ENTRIES.
G0 T0360
DD 440 I=1,14
R4A(I)=R7(I) -
CONTINUE
FLAG2=, TRUE.
IF(J.LT.12) GO TO S70
IF(FLAG3) GO 70 660
GO TO (6A40¢570957095709570257095709570957095709570:
710+y710+470+r4709470,730)vJ
WRITE(6,480) '
FORMAT(2Xs ‘ENTER 37 +/92Xy’12 MONTALY -NORMAL FRECIPITATI'»
F’ON TOTALS FOLLOWED RY ONE OF ‘THESC‘»/2X» 'COHBINATIONSLIU
F/INDICATE YOUR INPUT/OUTFUT UNITS’¢/92X» . el
F/II IM MI MM. NOTATION: I (INCHES)» M (HILLIHETER ).f/z:h
2%y (TYFPE HELF FOR ADD;TIONAL DETAILS).’/4 C
KRk=-~111
CALL REAUNQ(1;1141RL5:R5)RquKh]
B0 TO (550,500,530y740) yKK
OK HLF CAR STOF '

WRITE(A59250) (CODES(IX)rIX=1,39)
WRITE(6+250) (CODE&S(IX)»IX=1939)
D0 510 1Y=13,22,3
IX=1Y
I0=(IY+2)/3
WRITE(6»380) CODEI(IX)QPODEI(IX+1)D(CODE3(IZ)!IZ=1139)I
CODEL1(IX)
WRITE(4+390) [CODEACIP)yIP=1,3%),CODNEL(IX+1)
CONTINUE
[TE(6+S520) .
IMAT (1% s ‘EXAMPLE: /71X 70,62 0,90 1.51 2, 51 3 49 4 99 3
32 3,27 2.92 1.53 0.87 0,73 11'/)
TO 490 .
DO 540 I= 1114
RS(I)=RB(I)
CONTINUE
\63=.TRUE.
DO $60 L.=1,12
RRLL)Y=REG(C(L) ]
IF((IS(13) ,EQR,UNC2)) +AND, (RS(14) EQG.UN(1))) RR(L)=R5(L)/25.4
.CONTINUE


http:IF(J.LT.12

570 RASE1=40,

BASEDQ=50,

BASE3=40,

IF (R4(14) \NE.CH(1)) GO TO uBO

BASE1=8.%5./9,

BABEX2=18,.%0U./9.,

BASE3=33,%5./9.

'58¢ Ml=1

N=12

F‘-‘36u .

IF(RA(13).NE, CH(I)) GO T0600
pOS90 Ji=1sN
T(JD=(RACIL1IXD, /5,) 432,
TT(JL) =T (J1)
XBAR=XRBAR+T(J1)

590 CONT INUE
G0 T0420
600 00610 J1=1,N

T(I=RACIL)
TT(J1)=T(J1)
‘ XBAR= XHAFIT(JI)
610 CONTINIIF
620 XIAR= XhAh/rIOAT(N)
CALL HRMONC(NyFyRSF)
IF(J.NE.D?) GO TO 640
no 630 Ji=1,20
ST(J1)=RO(J1) g
630 CONTINUL : .

640 No650 1=2+346
[i= rlna1(r)»1.
Z(Ir1)=Dt

IF(J.EQ. 1) GO TO6S0
TERMI=(2,.%3.14159%D) /345,
TERM?=(4,%3. 1415940 /365, L
Z(Iy ) =X BARTHIKCOS (TERMI) HATKSINC IERMTY 4 o
H2XCOS(TERM2) HA2RSIN(TERM2) T
IF(R4(14) ,EQ.CH(1)) Z(I, 1)—(2(1'3)«32.)* o(QL
Z(I1,4)=2(1y3)-RABLCE o
IF(Z(Tv4) LT,0,) Z(Ir4):=0,
A IEYAG EANSAE YAR FY B :
Z(1v6)=Z(T1+3) -HASEY
IF(ZCI28) LT 0) ZCTsé)s,
Z(I97)=2(T--197)47(Ts6)
Z(Is8)=HASC3-2(1,3)
IF(Z(I+8),LT.0.) Z(I,B)=0,
2Ty I=Z(T~1eV47(T 4}
Z(Irv10)=2(T»3)-RASL3
IF(Z(I10),0.1,0,) Z(Ty10)=0
Z(1y119=2CT~3913)42(1»30)
~450 CONTINUE
6460 IF(J.NE.2) GO TO 700
B CALL HARMRS(TT»ST»XHARN)
670 WRITE(&y 6B0)
600 FORMAT (2X» 'TI0 YOU WANT INFORMATION Annu1 THF, HARMUNTC'v/"Xr
N FREGRESSION MONEL USENy INCLUDING SDME REFERENCES 77,7/ -
KKK=~111 ' t o
CALL READNZ2(O» 1y . RL1ISRI+RU1L,KK)
GO TO(690+47026705740) yKK
Ckx OK HLFF CR STOF -
690 IF(XXX.EQ.K1(1)) GO TO 90
) CAlLLL HMONIC
o GO TO <90
700 IF(J.GT.11) GO TD 710
. CALL CLIGE1(Zy»JyTABLE,RO
| GO TO 90
710 IF(J.GT.14> GD TO 720
IFCCONOTFLAGS) JANDIIL. (J.ER.14)) 00 TN 470
CALL SURFPET(12yALATrR4yPEsCH)
CALL HALF(ZyRRyFEr»JrR4»CHIRT2UN» TABLE»RO)

: GO T0. 90
720 IF (. NOT.FLAG3) JANII, (J.NE.17)) -GC TO 470
Ce IFCGIER.15) JORG(JWERQV16)) CALL HALF(Z-RHrPE’J’R4!CHlRu'
) ‘UN» TABLE » kD)

730 IF(J.EQ.17) CALL nAYLEN(ALAT;l;TABLE;RO)
. FLAG1=,FALSE.

G0 TO 90,
740 STOP

END
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_DATA LENGTH/331928+31130+31930¢31+31+30»31930531/:;

DOUGLAE T, SMITH: JOANNE LOGAN AND PALPH E. MCILD
THE UNIVERESITY OF NEBRASHA-LINCOLM: LINCOLM: NE.

SUBROUTINE CLIGE1(ZyJoTARLE,RO)
INTEGER DAY -
DIMENSTON LENGTH(1")!T(31v1")v2(366!16)9TAFLE(11")'RO(20‘

WRITE(Sr 10) ((TABLECJH) v JH=1156) 9 (ROCJI ) JI=1;20 Yo
WRITE(6r 20) (TARLECJH) » JH=57,112) o
FORMAT (1Xv56A1+20A11/) o
FORMAT(1X956A19 /)
N1=1 )
0040 K=1,12
N2=LENGTH ()
IOZ0 T=1,N2
N1=N141
TCIWRI=T (ML o)
CONTINUL
CONTINUC

WRITE(6+50)

FORMAT (* DAY 22Xy * JAN 2 3X5 /FEB 93Xy * MAF* 43X o1 AT
BXy CMAY 9 3X.0 * JUN 9 3X0 £ JUL:- 93Xy £ AL .3x.'sc"“‘ v
OCT »4Xs ‘NOV’ 94Xy ‘DEC s 7). ¢ ANy

N0 70 K=1,28

WRITE(6+60) KeT(Ky1) o T(Ks2)»T(N» 3 )rT(b,4\-T(t.5)
T(hvb)vT(h-?)vT(h-G)yT(hv?) T(kle)vT(hvil)-'1J~
T(K»12) sl
FORMAT(1Xs T30 1XsP(FS.001X)93F7, 0)

CONTINUE

K=29

WRITECAH»B0) KeTURKv 1) v T(RKIIV»T{R2 ) s T(KsS) 2 TIN26)
TR 7))y T(RIBI» T(RsP)» T(R910)» T(Ko11)y T(K»12)
FORMAT(1Xs I3 91XsFS.0r1 Xy’ XXX {.IY-7(F oOviY)!3r7 0)

K=30
WRITE(6980) KrT(Ry 1)y TUK»3) v T(Ks4)» TUKEYT(Ky )y
FTCRe7) s TC(RK2B) 9 TC(R1D) 2 TC(K2»10) 9 TC(K»11)» T(K»12): -~

K=31

WRITE(46,90) K!T(KDI)DT(KD3)vT(hvu)!T(h!7)vT(KtB)l
PTC(Ry10)» T(K»12D)

FORHAT(IX!I311X!F¢.O!1X! *** 'le!Fu.OllX!' ***
FIX9sFS.Or1Xe’ XX ‘p1X9»2(F FSe0r1X)y "’ KK 'le!F? Ol

RETURN
END

V
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DOUGLAS T. SMITH, JOANNE LOGAN AND RALPH . Merep

THE UNIVERSITY OF NERRASHNA-

SUEBROUTINE HALF(Zs»FyFEsJJrk
INTEGER L1(24),L2(24)
DIMENGION H(3&6S) yRI(24) o1 (
TAFLE(IIQ)vRO(?O)'PR(?Q)vR4
DATA L1/31+15+29914,30,15,3
15+30+15931915,31,1
30v15/ -
DATA L2/15+16914417,15,13,1
14915915+ 35916401%01
15,15/
K=0
[0 10 I=2,24,2
K=K+1
RRCIY=P(K) /2,
FPR(TI=IE(K) /72,
FLONTINUL

RRC1)=RR(2)4RI(24Y
FRC1YaPR(2)4FR(24)

00 20 1=3,23,2
RROI) =RR(I-1)4RIE(T41)
FROID=FROI-1)4PRITI1)
CONTINUE

00 30 I=1,24

LINCOLMs LINCOLM: NE.

49 CHYRS UN» TARLT + RO)
12)9Z2(366018) .01 (1),
(14) yCHEDY s C10) y1sp e )
1915,30, 15420,
£+30015,30,1%,

Ur16¢15915,15,
6015!15-15-163

RRCIV=RRO1) ZFLOAT(LILTY ),

PRCI) =PROI)ZFLDAT(LI(I))
CONTINUC

M=1 '
00 S50 I=1,24
- N2=L2¢T)

[0 40 K=1,N2
M=M+1 ,
Z(Mr12)=PR(T)
Z(HMr13)=0.5%Z1M,12)
Z(M»15)=RR(1) :
Z(Nr14)=Z(Mr15)-Z(M»1
Z(Mr16)=Z(M~1916)42(H
CONTINUE
CONTINUE
IF(RS(14),EQ.UNC1)) GO TO

2

’15):

180



DD 60 K=2,366 ~
IF(RS(13) ,EQ,UN(1)) Z(K-i’)-Z(Kria)t“S 4¢
Z(Ky14)=Z(Ky15)-2(Ky12) :
IF(RS(13),EQ.UNC1)) Z(Kr14)= 7<K-1o)*ﬁ.sq
IF(RS(13) .EQ.UNCD)Y Z(Ks16)=2Z(N516)/10,
60 CONTINLUE
D0 70 K=2,366
Z(Kr14)=Z(Ky15)~Z(Ky12)
IF((RA(14).EQ.CH(2)) . ANII. (RG(14) ,EQ, UN(Q))) z<K;14/='
Z(KriS)-(Z(K112)%25,4) )
IFC(RAC14) EQ.CH(1)) 4 ANIL (RS(14) JERLUNC1))) Z(Kr14)=
Z(K915)-(2Z(Ks12)/25,4)
-70 CONTINUE . ‘ . Ry
‘80 WRITE(SHy 90) ((TARLECJH) » JH=1956) 9 (ROCII) ¥II=17520))
: WRITE(6» 100) (TABRLE(JH)» IH=57,112)
90 FORMAT(1Xv56A1,20A1¢/)
100  FORMAT(1X»56A1s/)
; WRITE(6+110) )
110 FORMATC(’ ‘,A2HDAY-  JAN_  FEBR . MAR ~ AFR " MAY . [JUN
: 35HIUL AUG  SEF  OCT NOV - - DEC/)
00120 I=1,3465
IF(JJWEQ.12) HUII=Z(T+1912)
IFCJIEQ.13) H(T)=Z(T+1,13)
IFC(JUER.14) H(T)=Z(T4+1,14)
IFCJIEQ.15) H(IY=Z(T+1,15)
IF(JJEQ.16) HII)=Z(T4+14164)

D0140 J 1,20
WRITE(46+130) JrH(J)!H(JFSl)IH(I‘ 9)1H(J490)VH‘Jf150)rH(J*i11)
FHAJH181) s HOJ4212) sH(JU$4243) yH(I4273) 9 H(J4304) s H(J4334) = '
130 FORMAT(’ ‘»13,8BF&6.2,4F7.9)
1490 CONTINUE
=90
WRITE(65150) JrH("?)!H(BU)IH(IIB)IH(149)rH(l??)lH("iO)rH(”41)
R(271)>H(302) yH(332) yH(363)
J=30 .
WKITE(&69160) llH(JO)!H(G?)vH(l!q)!H(ISO)IH(IBO)IH(ZII)!H("42)lf
H(272) yH(303Y s H(3IX3) yH(364)
J=31 )
WRITE(4¢170) JrH(31) 2H(P0) yH(1S1) »yH(212),H(243) s H(T0A4) yH(3645)
‘150 FORMATC! ‘2 TI301F6.296H %KX y6F6.294F7.2)
1460 FORMAT (' “9I351F6.296H XXX »4F G 2+4F7.2) P
170 FORMATC(’ ‘+sI3s1F6.296H XKX 2IF6H,296H kXX 1]F602'6“b?***~i
AF6.297H KR 91F7.297H XXx s1F7,2) , ‘
180 CONTINUE
RETURN
END
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‘DOUGLAS T. SMITHr JONNNE LOGAN AND RALPH E. MOILD

THE UNIVERSITY OF NEBRASKA-LINCOLM: LINCOLM: ME.

SURKOUTING SURFET(MsALAT »EARsFECH) . ,
THIS PROGRAM MAY RE USED FOR ESTIMATING MONTHLY VALUES OF
FOTENTIAl EVAFDTRANSFIRATION USTNG THORNTHWAITE’S METHOM.
DIMCNSION BARC14), THARCIA) »DAYLGT(I2) s CHID) v PECI2Y 9 TCI2)
D030 I=1412
TRAR(T)Y=BAKR(T)
CONTINUE . '
IF (RAR(13),FA. cn<ﬂ)) 60 T01O
no2o I=1,1
THAR(I)-(HAR(I)*Q /5.3432
CONTIMUC :
HI=0.0 ‘ o S
nnao T=1,17 ' :
DEGREE= Tnan(r)»az.o
IF(ONGRIF,.L.T.0,01) GO T0D40 .
HI= HI+((UEGREC*O.SSSS&)/J.O)*#I.414
CONTINUEC _
A=0,4923910.,01792%HI-0, 000077 1*H11H1+o.ooooqoe?ﬁ!HI#uI#Hu
RA=0.0174532925 C CoT e
K=1
DOSO T=1M
DAY=(K¥A0,0)--15,0 .
EFH=23.SXSTN(0.9863k (DAY-B0,0)KRAD
COlI=-TAN(ALATXRA)XKTAN(CPH¥RA) .
DAYLGT (K)=ARCOS (COHY %7, 46400707
T(I)=TRAR(I1)-32.0
CIFCTHARCL13) JFQ.CH(1))Y T(T)=C((TRARITF)¥9., /u.)+3 w~3"ﬂ
IF(HI.GT.0.0.ANDII.T(T) GT.0.0) FE(I)= - ,
((1.6%(5.5556%T (1) /HT ) ¥*A)XDAYLGT(K)/12,)/2 .54
IFCTCIY (LT.0.,0) FE(IN=0.0
T(I)=T(1)432.0
K=K41 -
IF(K.LE.12) GD TOS0O
CONTINUE
IFC((BAR(13) ,EQ,CH(2)Y) (AN, (RARC14Y.EQ.CH(2))) RETURN
IF((RAR(13) .EQ.CH(1).) ,ANE, (BAR(14) .EQ,CH(2))) RETURN:
DO 60 IM=1+M
PE(IM)=FE(IH)X25.4
CONTINUE
RETURN
END
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DOUGLAE T. SMITHr JOANNE LDGAN AND RALPH E. MEILD
THE UNTVERSITY OF NEBRASHA-LINCOLM: LINCOLM: NE.

SURROUTINE HARMRS(TT»STeXHARYN)

ILLUSTRATIVE EXAMPLE OF THE USE OF A SUBROUTINE WHICH PERFORMS
HARMONIC ANALYSIS. ) . E
THIS SURROUTINE FRINTS THIT RESULTS COMFUTED BY THE SURSLOURNY,

PROCEDURE TAKEN FRDM FANOFSKY AND BRIER FAGE 133, (19465DEHN S1ATE

DIMENSION TT(12)sST(20)
COMMON/ANY/ T(365) s A19B1 A2 B2vCIsC2eT1oTO9EXSA9V1 VD,
WRITE(6,10) ' :
FORMAT(’1/4/7)
WRITE(6,20)
FORMAT (' ‘»28HRESULTS OF HARMONIC ANALYSI®)
WRITE(6¢30) .
FORMAT(’ ‘»41HSHOWING TEMPCRATURES AS FUNCTIOM OF TIME
WRITE(62S0) C(CTTCI) s T=N1sN2)» (STAKK) 1KK=1920))
FORMAT(12rS.1) ) B e
FORMAT C1Xy PHINFUT (F)»1Xp12FS.1//71Xy 'DUTFUT FOI 20n1)
VV=y14V2 o
WRITE(6960) XBAR+EH1 AL1sB2ADCIvC2yT19T12»5XSN
FORMAT (' ‘»/2Xys’'XRAR MEAN ANNUAL TEMPERATURE (F)
F2059v/rQX! ’ ! o
"X1/B1 COEFF., OF 1ST. COSINE TEKM IN MOICL
F20.8+/92%y ) :
‘X2/A1 COFFF. OF 15T. SINE TERM IN MOLEL

F20.04792X» ,
' X3/RBD COEFF. OF 2NO, COSINE TERM IN MODEL
F20.,8¢/792Xy
'X4/A2 COEFF. OF 2Nfi. SINF - TERM IN MODECL
F20.8+/7/92%y :
‘C1 AMFLITUDE OF THE FIKST HARMONIC (I™)
F20.,8¢/9v2Xy ’
‘C2 AMFLITURE OF THE SECONI* HARMONLC(F)
F20.8¢/:12X» ' )
‘Tl TIMEC OF MAX. OCCURRENCE OF 1S5T. (JULN)
F17.8+5/+2%» T : .
‘T2 TIME OF MAX. OCCURRENCE OF 2ND. (JULN)
F17.8¢/92Xy ' ‘
'8XSQ VARTANCE OF INFUT DATA CFx¥2)
F17.8)
WRITE(6970) V1,V2,WV ) ) -
FORMAT (2%, ‘U1 VARIANCE ACCOUNTED FOR-BY 18T, (%)
F20.8¢/92Xs. ) S
V2 VARIANCE ACCOUNTED FOR BY 2ND. (%)
F20:8¢/12Xy L S
‘VT TOTAL VARIANCE EXPILAINEI BRY 182 (%)
F20.8+¢/7)
RETURN
~END
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DOUGLAE T. SMITHr JOANNE LOGAN AND RALPH E, MCILD
THE UNIVERSITY OF NERRASKA-LINCOLM: LINCOLM: MNE.

SURROUTINE HRMONC (NyFoRSH)
THIS SUBROUTINS SURFROGRAM FERFORMSG HARMONTC ANALYS]G.
THE PROCEDURC 15 NESIGNIT TO FIT THE FIRST TWO HARMONTCS TO
A PERIONIC TIME SERILS OF N ORGSIRVATIONS WITH TIMF PORTOLD F.oTHE
OKRSERVATTONS SHOULD BF TARTH AT DNISCRCTE [NINTS TN TTHE WITH RLAL
SFFACINGS HITWFEEN ORSERVATINNG. .6 HORE Yy DATEYy MONTHLY. [0
IN THIS EXAMFLE THE VARTARBLE RGP STOKRFS THE .U TAN CAl FNhAl
DATES FOR THE MIDFOINT OF EACH MONTH OF THE YEAR. NORMAL
TEMPERATURES FOR FACH MONTH OF THC YFAR ARE COPTEIC INTO THE FIRST
12 ELEMENTS (F THI ARRAY X(365) REFORE THIS ROUTINE IR CAILED,.
DIMECNSTION KGEC1D)
COHMON/ANY/ X (34509 A1 BRI AT R C1HyCDv T T2 SXGRIV1V2,VV
A1=0,
A2=0,
E1=0,
B2=0,
SUM%=0.
SUMXSQ=0,.
PYE=3.,141592654
R=M"YE/18B0O.
FLN=TFLOAT (N>
FN=2./FLN
TERMC=(340./F)%R

0N 10 IT=1sN

TERMI=TERMC*1 LRGP (IT)

TERMD=TIRMOND ARG CTT)

AL=AT+FN¥SINI(TORMI DAY (IT)

BI=E14+FNXCOSCTERM1 Y *X(TT)

A2=AZHFN¥SIN(TERMD ) XX (TT)

R2=R24FNXCOS(TERM2I¥X(IT)

SUMX=CSUMXEX(TT)

SUMXSQ=SUMXGRE (X{TTIRRD)

CONTINUF
C1=2 ,XSART (AIWRD+EI ¥%D)
Co=2xOART(ADRKZAR%XHD)
TP1=ATAN(A1/H]1)
TF2=ATANCAZ /D)
T1=TF1
T2=TP2
IFC(RL.GY.0.)WANDL (A1 L.T.0.)) T1=2.%IYE-TF1
IF((P1.LT.0.).ANIt. (A1,LT.0.)) Ti= PYE+TF}
IF((B1.LT.0.).AND.(A1,GT.0.)) T1=PYE~-TF1
IFC(R2,GT.0.) AN (A2, LT.0.)) T2=2. XPYF-TMD
IF((B2.LT.0.) AN (A2,LT.0,)) T2=PYE4TF2
IFC(B2,LT.0)LANDL. (A2.GT,.0.)) T2=FYE-TF?
Ti=(F¥T1)/(2.%XFYE)
T2=(PXT2) /(4. X%FYE)
SXSR= (SUMXSO-SUMXK&2/FLN)/FLN
V1=100.%(C1/2,)%%2/ (2., %5X5R)
V2=100.%(C2/72.)%%2/7 (2, %GXGM)
VVU=u1+4V2 S
RETURN
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DOUGLAE T. SMITHr JOANNE LOGAN AND RALFPH E. MCYLD
THE UNIVERSITY OF NEBRASHA-LINCOLM: LINCOLM: NME.

THE TWD SUBROUTINES BELOW ARE USED FOR PRINTING TEXT
MATERIAL. IT CONTAINS INFOKMATION, SUCH AS» THE OF -

TIONS THAT ARE AVAILABLE TQ THE USER ANII REFFRENCFS FOR
ADDITIONAL READING ON THE HARMONIC ANAI YSIG FROCEDORT
BURRDUTINFE. HFL FCR

WRITE(6y 10

FORMAT (2X, 'O TIONS AVAILAELE FOR SINGLE VARKTARLE "2 // 920y
POFTIONS o 3BX s “REQUIRET TNFUT 7 p /DXy fmmmm = =% g 3Ry # oo m e e oo e e
i//+2Xy’1. TAELE S JULIAN DAYS. * 922Xy "NONL '’ » /92X

2. HARMONIC ANALYSIS ON TEMFERATURES . * 1 9% ' TEMPFRATURES * /D% o
’3. DAILY ESTIMATED TEHPER&TURES.’-14Xv‘TEHPFRATURFS'-/-?X-
Y4, DAILY ESTIMATED GIDA0, “ y21Xs ' TEMFERATURES » /4 DX s

“Se DAILY ACCUMUL ATED G40, “ v 19Xy ‘ TEMFERATURES o /92X o

6. TIAILY ESTIMATED GING0, "o 21Xy ' TEMFERATURES * /v 2X o

‘7. DAILY ACCUMULATED GINS0. ' v 39Xy ' TFMFERATURES 1 /92X,

‘8. DAILY ESTIMATED HINAS . 921Xy " TEMFFRATURES s /92Xy

‘9+ DAILY ACCUHULATED HIDGS, v 19Xy * TEMPERATURES 0 /92Xy
‘10.DAILY ESTIMATED CLéS. " 121Xy ' TEMPERATURES “ v/ » 2%
‘11.DAILY ACCUMULATED COD&ES . v 19Xy ‘ TEMPERATURES 9 /90Xy
“12.DAILY ESTIMATED FET.’»23Xs *TEMP./STATION LATITUNE 9/ 2X 0

“13.DAILY ESTIMATED .5 FET.’y20Xs’TEMF./STATION LATITUNE 9 /92% .

‘14,.DAILY DIFFERENCES OF FPRECIF.~FET. v10Xs ' TFMI'/LAT/FREFIN

/22Xy 15.DAILY ESTIMATED FRECIFITATION. “+13% ‘PRECIFITATION’ /2%,

‘16.DAILY ACCUMULATEL FRECIFITATION, ‘» 11Xy ‘FRECIFITATION' »
/2%y "17.DAILY DAYLENGTHS AT A LOCATION. ‘o 12X "L ATITUNIM * 4 /)
RETUIN

END

SURROUTINE HHMONIC .

WRITE(6 10)

FORMAT (/92X 'THE HODEL FOR THE FIRST TWwD HARMONICS 15 ‘»

‘GIVEN BY $'4//42Xs’X(NIAY) = XDIiARK + Al SIN(? F1 LAY/Z345)

‘4 B1 COS(2 FI DAY/365) +°+/+18Xy’AD SIN(A 1T TIAY/3465)

‘ + B2 COS(A F'I DAY/3LS) v //e2% ‘WHERE XCAY) IS THr

‘ESTIMATE OF DAILY AVFRAGF TEMFERATURE (F)*9/+11Xs’0ON A

‘GIVEN JULIAN CALENDAK DAY OF THE YFaf, ANl THE s /911X%,
~VARIABLE I!AY IS A NUMBER HETWEEN 1 AND 305977

WRITE(6,r 20)

FORMAT(2X» 'FOR FURTHER REFERENCES SCF $ia//92%y 1. RLICS, C
4’1, (1958) FPERIODIC REGRESSION IN LIDLOGY AND ClI TMATOL.OGY, *
$/+11Xy'THE CONNELTICUT AGRICUL TURAL EXP'ERTMFHNT STATION,
%’ BULLETIN 635.'9//92X+*2, BROOKSs C.C.F. AN 7y

"CARRUTHERS, N. (1953) HANDIIEOOK OF STATISTICAL “s/s 11Xy

"METHODS IN METEOROI OGY. HER MAJESTYD STATTIONIRY OFF 7

"JCEs LONDNON.’+//92%Xs"3¢ NEILIIy R.F.o SCFLEYy M.W, AND

"RICHMAN, N.H. (1978) THF COMPU=-"» /411Xy "TATION OF‘»

" AGRICUL TURALLY ORIENTED NORMAI & FROM MONTHLY CHT-‘9/y

11Xr “MATIC SUMM°KRIES. AGRICUL TURAI METFOROLDGYy

"19: 181-187,'¢//+2Xr "4, FPANOFSKY, H.A. AND HRTER, ‘,

'G.W. (1958) SOMI" AT'FLICATIONG OF STATISTICS v/011%,

"TO METEGROLOGY. THE FPENNSYLVANIA STATE UNIVERSITY,.’)

tETURN

IND


http:CDDl56.',19Xp'TEMERATIJRFS,,,.Xp

o
. |

OO0 onmn -4

10

30
40

S0
70
80

70

100
110,

120
130
140

EOF ¢

- FORMAT (1Xy “UNITS! HOURS AND HUNDRETHS /. HUlTIPlY ‘

DOUGLAE T. SMITH: JOANME LOGAN AND RALPH E. MCILD
THE UNIVEREITY OF NEBRASKA-LINCOLM: LINCOLM: NE.

SUEROUTINE DAYLEN(FsMETHODs TARLE»RO) RS
THIS COMPUTER PRODGRAM COMFUTES DAYLENGTHS FOR EACH DRY R
DF THE YEAK., THE ONLY INPUT IS THE LATITULE OF THE STATIUN‘
AND' FERHAP'S THE STATION NAME. THE RESULT IS GIVEN IN HDUP";
ANDI' HUNDREDTHS . ’
REAL INTENSE »LLAMEDA » M

DIMENSTION H(3465) » TARLE (56) 9RO(20)

R=0.017453292%

ALAT=Fx%R

N0 30 I=1,34%

DAY= 0AT(T)

G TOC10+20) s METHON

N=23 ., 5XCONC0.9RAIX (172, -NAYIXR)

H(I)=-TANCALAT)YXTAN (XN

H(T)=ARCOG (H(I) /R

HOI)=(H(T)%R)%7,440R7R7

INTENSF=0.002204

R==4,76-1,03%AI OG(TNTENSF)

ALPHA=(90,0}R)

M=0.9RT400%XDAY-3, 251

LAMEDNA-M41 .91 6XSINC(MAR) 4G 020%5TN(D, *H*R)i"ﬂc.uhu
DELTA=ARSIN(O,39779%81 N(LAMRIIAXR) ) /K

SCC1=1.,/COS(ALAT).

SECD=1./COS(DEL TAXR)

T1=TAN(Al AT):

T2=TAN(LFL TAXR)

DAYLGT=ARCOS (rOG(AlPHA!R)*1EC!*95C°~T1*T")*( ./1..)
H(I)=DAYIL.GT/R

CONTINLE

WRITEZ&y  40) ((TABLE (.HI) v JH= 1vu6)v(R0(JI’vdT=1v?0)
FORMAT(1Xs56A1+20A1)

IF(F.LT.0.) WRITE(éy =0O) F

IF(F.EQ.0.) WRITE(&r &0)

IF(F.GT.0.) WRITE(&y 70) F

FORMAT(1Xy 'LATITUDE ‘sF6.2+’ S.’/)
FORMAT (1Xy *THE EQUATOR.’/)

FORMAT(1Xs ‘LATITUDE “yF6.2¢’ N.'/)
WRITE(6,80) .

FORMAT (' ‘»42H0IAY JAN FER MAl - AFR MAY. JUM.
3 33HJUL AUG SEP ocT NOV- - DEC!/) T
WRITE (49 20)

&’ NECTMAL FRACTION RBY 60 TO GET HINUTES.’/)
N0110 J=1,2 .
URITE(b;lOO) JvH(J)pH(J+31)oH(J+59)vH(J+90)rH(J+1"0) H(J+141)v

OH(J}IBI);H(l!?l")vH(J+"43)vH(J+"73)-H(J+304)vH(J+114)

FORMAT(’ /»13512F6.2)

CONTINUF

J=20

WRITFE(4+120) JoH(D9) yH(BR) » Hfllﬂ)-H(149)vH(179)-H(”lO)rH(241)v
tH("71)-H(1o")yH(11")yH(363)
J=30 ' ' e 1¢?Q
WRITE(6,130) JvH(SO)'H(89\7H(119)vH(lSO)vH(lBO)vH(”ll\vH'°42)1

H(272) yH(303) yH(333) yH(3464) . 8 s
J=31 ' i
URITE(&-IAO) JvH(Bl)aH(?O)vH(151)vH("l")-H(?41)th1o4)
FORMAT(’ ‘sI3v1F642+6H kXX s10F6.2) B
FORMATC(’ “3I391F6.296H %kK y10F6.2) - i i
FORMAT(’ ‘yT3,1F6.296H %%k 91F6.296H tt* vlFé..va A**i -

1IZF6.2¢6H XK. y1FS,294H  XKK 21F6:2) o :

RETURN
END

oh
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