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APPENDIX A
Data Reduction Program
The program uses meteorological data in English units as input. These
values are converted to SI units and averaged spatially and temporally.

These values, and associated statistics, are output.
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APPENDIX B
Variation of Parameters Program
The program estimates function parameters using the least squares
method of variation of parameters. Functional forms may be varied by
changing the FORTRAN expression in the EF FUNCTION subprogram. The typical
output shown is for an exponential function using linear and interaction

terms of Tx’ Tm’ and DL for stage 2-3 (joint-head).
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APPENDIX C
Generalized Least Squares Program
The program estimates function parameters using the least squares

method of simultaneous adjustment of observations and parameters. Functional
forms may be varied by changing the FORTRAN arithmetic statement in the
EF FUNCTION subprogram. Specific terms within the function selected may be
included or deleted through the use of the IPAR parameter selection variable
input in the main program. The typical output shown.is for a polynomial
function utilizing only constant, linear Tx' linear D, and interaction

TxDL terms for stage 4-5 (soft dough-ripe).

INAL PAGE I3
O POOR, QUALITY.
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el ) gga;g‘igg AOUY.R%’%RESSIO’I' 0,55744D-04

_——

; © WEFEAENCE VARIANCE = — 0.249220-04 - - G T ) e s e

. DEGREES _OF FREEDQM = 113,

~
' — - YEGRESSICN FOR_WINTLR_ WHEAT FROM_STAGE 4 TO _SIAGE_5_, SOFT _DOUGH=RIPE _. o) Bl 1 I
i
y WUMBER  OF LOCATICN-YCARS = “4
: NUMBER OF VARIABLES CHOSEN lfHAX.THIN»DAYL'H.PREC!? LAYIYUDCoFLCV) = 2
NJMBER OF OOSERVED QUANTITIES PER EQUATION = 3
VAXIMUM NUMBER CF H PARAMFETERS POSSIBLE = 15
y LUMPET OF Y PARAVETEQS(TERMS) SELECTED = 4

 JR_LQJATION_QF_TPL TOK™ . . ' ; L ) oo TR, R 2l

RATE=H{L)+HI2)*TX+H(3) #DL+H(10) #TX*DL

= - - s o RN SO SR .  NESES

' Siane aﬁ*-s‘sgaon oAy 156 T0 DAY, 1710 ==
hrifune 2 g0, ST eV 0.%%6 ey e e - %— me it
L300 Tune = 95.770 SIN DEV = 0.941 Q=
ELEVATICN= 343,205 STV BZV = 45,973 53
; : e
K DAY TMAX  STD DEV TMIN  STD DEV  DAYLTH STD DEV PRECIP  STD DEV 8
o)

|
|

163.500 23,520 37750 15.820° T TL040  14.74T 0052 IoNIC TTTR40 I

13)
¥

N

<

]

=

<

w

-]

o
la
1

EGI0 CROP YEAR = 196 =
STAGE RUNS FROM DAY 152 TO DAY 167 =
LATITUOF = _ "37.680 _“_gru OFV_= _0.421 I il ]
. LINGITUCE= 98,270 TD DEV'= 0.915
E_CVATIOI=  S03.346 STD DEV = 114.155h E
' DAY TMAX —STO DEV —  TMIN —STD DEV — DAYCTH —STD DEV  PRECIP  STD DEV R e
- 159.5900 31.270 3.260 16,640 _ . 3.240 _  14.693 0.039 2.890 9.300 2 e e T e
h TTTTTREGION =¢NSY CROP YEAR = 19866 B e i e e e R gl o e e b & g ety 1 8 e T T
! STASE RUNS FROM DAY 158 TQ DAY 172
! LATITUDE = 37.562 STD DEV = 0.39%
LINGITLOES 100,626 STO DEV = c.751 _ -
SLEVATICNET  Bl2.3 STO DEV = 157.496




.- PR
165.000 30.760 3.690  14.870 3.370  14.718 0.037  2.360 5.890 3
. T REGICY =KNSh______ CROP YEAR = 1966___ =3 i T
0 STAGE 2U4S FRON DAY 164 TO DAY 176
| LaTfius = 39,612 STD OFV = 0.372
| LING LT 08 = 952760 STD DEV = 0-954
e ELEVATIO= _ 329.18%__ ___ __ STD DEV_ s 41,429 e R e s
| DAY TMAX  STD DEV TMIN  STD DEV DAYLTH  STD DEV PRECIP  STD DEV
; 176.000 27.720 2.930 15.870 3.050 14.831 0,036 2.120 8.190 4
REGILN =KNSS CRCP YEAR = 1966
e _ STAGE RUNS FROM DAY _1S9_TO_DAY_ 173 v i
LATITUDE = 33.450 STD DEV = 0.267
LINGITLDE = JH.152 STD DEV = 1.073
ECEVATICT=  486.76% STD DEV =  121.164
DAY TMAX  STD DEV TMIN  STD DEV DAYLTH  STD DEV PRECIP  STD DEV
862600 29530 4450 15163 ~37050 142825 0026 2.650 52980 5 I
. .
‘ RIGION =KNS3 CROP YEAR = 1966
% STAGE RUNS FRCM DAY 163 TO DAY 178
o WATITULE S 77300502 e T D 0.303
LINGITULDE = UL PRI A STH RV = D.T725 T
ELCVATIGh=  333.328 S1D DEV = 9.679
R L e 4. e ‘ [ ) -
CAY TMAX T TSTD DEV THIN T STD OEV —DAYLTH ——STO DEV " "PRECIPF ——STD DEV —%'a— T T e
. G}
o _170.500___ 28.270 2,570 ___ 16,900 ____3.340___ 14,918 0.030 ___6.100 20.000 6 ' (= U,
® B
A TN ARNSE T CROR TV E AL AT 16T - W e e et
X STALE SUNSTFRON DAY 170 7O DAY 160 .
CATE UG <20 STD DEV = 0.211 Q
i e u-«;m::)s* 190159 SID OFV. = __0.97% R < AT ;
CLEVATIUN= Bote 375 STD DEV = 90.25¢2 6 e
. __DAY____ _TMAX __ST5 DEV__ _ TMIN__SYD DEV___ DAYLTH__STD DEV _ PRECIP __STD DEV e N bty DRSS e B g
= 175.000 33.710 2.120 17.89%0 2.420 14.913 0.021 3.280 11.470 7
REGIUN =XNS3 CROP YEAR = 1965
STAGL 4UNSFROM DAY 161 TO DAY 180
praet——————t R P RO 3%.%902 STD-DEV— <3013
LINGLTLIL = 9%. 254 STL DEV = 0726
CLEVATIGH= 336.2248 STO DEV = 9.679
| DAY TMAX  STD DEV TMIN  STD DEV DAYLTH STD DEV PRECIP  STD DEV
' 170.500 28.110 2.450 16.820 2.520 14.918 0.030 6.380 12.800 8
! Sratdtagy ss?aov DAY 106 T0 DAY 181
s v T T V8. 68% ; STU DFVS 0252 : e
FINGITuDE= 100 T84 STD DEV = 0.940
"y ELOVATIONT  16%. 415 STD DEY = 337.100



ATSICN =KNS1T T CR 0 VCKT-" 1768 RS e PP = TR e St
STAGE RUNS FRDH OlV 170 TO DAY_ 189
s Tlete T ity g
JIE= R - B
i tLE;ll’lO. N --328 ) L Sniame T STD DEV =TT 1%0.2587" R N T W S R e AR TR )
—— lay_ _ TvAX ___STID DEV__ __ _TMIN__STD DEV____ DAYLTH___STD_DEV PRECIP ___STD DEV e Sl e PR 2l SRk S el e
175.000 33.710 2.120 17.890 2.420 14.913 0.021 3.280 -«%470 T :
REGION =KNS3 CRCP YEAR = 1765
STAGE '(UNS FROM DAV 161 TO DAY 1E0
—tlflﬂmt_‘—'3 e 3STh DEV"= 0303
LINGITUDE = 366 STD CFV = 0.726
ELEVATION= 330. 328 STD OEV = 9.679
CAY THMAX STD DEV TMIN STD DEV DAYLTH STD DEV PRECIP STD DEV
176.5.2 23.110 2.450 16.820 2.520 14.918 0.030 6.320 2.1300 B
25109 =K CROP YEAR = 1965
L, STARE u‘as mon DAY _166_TO DAY _ L&l ) e
LATETU 318,584 SYD UFV = 0.257 S e R R e SOt
LI%NG ”L')f* 100, THs STOD Cry = 0.740
CLEVATIOu= lb').ilS STD LYV = 337.100
DAY TMAX STD DEV TMIN STD DEV DAYLTH STD DEV PRECIP STD DEV
~ [73.5207 T 27.3%0 3.97T0" 1%.000 “1.78D 14.8%6 — T 0.02% 5.130 1T1.220 9 o i R B icas i
~
REGION =XNSS CRCP YEAR = 1965
STAGE RUNS FROM DAY 162 TO DAY_ 174
uramm = _3R.650 __ " STD DFV_= 0.267 S ke ¥ s e EN
L2sGITLUFE= 98 152 STD DEV = 1.07% S e e e e =
ELEVATION= 486765 STD DEV = 121.184 .
o=
DAY “TMAXT STD DEV™ —  TMIN™ “STD DEV CAYLTH  STD U=V PRCCIP STD DEV - —ﬁ—"'—'_“-'
1]
_158.9090 28,730 3. 80 ___ 16.500 _2.100Q 14.832 0.02¢ 3.830 10.230 10 v el o E S 5
;E ()
- —_— - - w ——
TRESICN =KNSE CROP YEAR ="1965 TR i~ =g
STAGE Il ‘iS FRCM D .Y_ 160 TO DAY_ 175
alines ez ey o B
N = - = -
ELEvATIOu="""322.189——— 370 DEV—= %1.429 gy -l =
o
Day TMAX SID OLv TMIN STD_DEV DAYLTH STD _DEV PRECIP STD DEV l§'§ 4
i ’
167.500 28.140 2.960 16.9560 2.560 14.827 0.036 4.650 11.520 11 _E E
REGICN =XNS7 CROP YEAR = 1945
STAGE R "JSSFRDM-DAV !58070 DAY 174 SN e = =5
LATITUDE = 37.562 STD DFV = 0.396 .
L2NSITUDE= 1C0.626 STD DY = 0.751
 ELEvArlON=  B12.353 === STD DEV = 157,496 Sl
PRY Yuay STN Ny T™MINY ST NEV DAYLTH STD DEV pRFCTP STD vEvV

- e ——————————




G

S 1. i “Faon pay, 155%70"5RY T189">
7 = LA TU0E STO LEV S 6:42T
i LIMGITLGE = oa.zm ST DEV = 0.915
| ELEVAYION=  5C3.346 STD OEV = 114.1%6
i'_; DAY TMAX  STD DEV TMIN  STD DEV DAYLTH STD DEV PRECIP  STD DEV
LT Ie2.000 T 27IYE0 201200 150720 T IL9B0 T4LTIZ T 0.039 T T0.180 20.B60 x .
i} R=G10% =KNS4& CRQOP VEAR = !966
: Eré?$uagus FROY DAY 168 T0 D o Y . o
AT .L' R ,,. e ) e e e e e R
i g '“L:d;;rtJ:= 160, Tubk sr3 Sév = 0-.949
(. ECZVATIUNs  T69.315 STD DEV =  337.100
L |
T T T pAY T T T TTIMAX TSI DEV T T YMIN T STO DEV T DAYLTH T SYD DEV PRECTPT STD DCV 5
i
) 171.500 29,940 4.630 15.480 3,290 14.838 0.024 2.570 7.210 14 bl
P T RS IO SRS T T T CROP YEAR Y963 T e
g STAGE RUNS FRCM DAY 174 IO DAY 185
’ LATLIUDE = 39,520 STD UEV = 0.211
C _ RINGITUDEs___100.722 STD OFV = 0-973 LIRS et
ELEVATIG v = 4a.375 STD DEV = ""T70.257
______ DR InaX.  STH DEY_. . IAIN . _SID _CEY DAYLTHM__SYD DEV_ ___PRECIP___STD DEV - S A E' s
179.500 29.680 2.540 16.240 1.930 14.890 0.021 5.000 8.430 15 o
: (]
oy SRR T E ARt D € b N CROP YEAR = 1965 = w3 2 e LaslEE
STALE RUWS FR3% DAY 176 TO wAY 185
CATTiune = 39.%20 STD OfV = 0.211 w
CINSITULEs 1050722 STD OFV = 0.973
& L EEATRe . BEEATE Tt S DEY = 190.253 - BRI AT - = -
0AY TM8X ST DEV TMIN  STD OCV DAYLTH STO DEV PRECIP STD DEV g
1 179.500 29.660 2.540 16.240 1.930 14.850 0.021 5.000 8.430 16 (77}
RIGION =KNS2 CROP YEAR = 1955
STASE RUNS FROM DAY 164 TO AY l7(
LATITIUDE = 19,500 f\l = 0.296
e e >, o1 B 1Y P M Bamaae L 7 ‘)1"'——"—"5 D‘ 16 —
| ELEVATIUNE:  S00.725 STC DEV =  110.983
DAY T¥AX  STD DEV TMIN  STD CZV DAYLTH  SYD CEV PRECIP  STD DEV
T 170.000 ° T 23.830 T 34130 7 16.9207 7 20930 14,918 0.02% ~ T 1,880 %.35%0 = 1y e R A N e R T SRR T
o1 =kNS2 COP YCAR = 1960
TRY 96 TO LAY 16
i : Y19 D
1 S DE
. S £




S2
S FROM DAY
l'l SO

CO00_ . 29.320 ___4.060_

IMAX___ SYD DEY _ TMIN___ST2 DEV

KON—I)AY; 167 TO D

R_= 17
Y 185
STD DEV = 0.211
STD LFV = 0.973
..STD LEV = __190.253_ !
TMIN  STD DEV DAYLTH PRECIP
16.240 1.930 14.890 5.000
CROP YEAR = 1985
166 TC DAY 176
STD DEV = 0.296
—sTU Or S9N
STD CEV =  116.982
TMIN  STD DEV DAYLTH PRECIP
16,020 2,580 14.918 T 0.029 1,330 4,350 7
YEAR = 1965
0 DAY 174
_STD LTV = 0.296_ .
STO LEY = Q.4
S0 BEV = 116.982
TTUIMINT T STUTDEV  CAYLTA T STD DEV  PRECTF STO OEV
_15.350 3.950 144904 2..130
YEAK = 1755
0 DAY 167
STD DFV = 0.656
310 CEY_= g.941
TD DEVTE %5.973
DAYLTH PRECiP
17.420 1.870 14.744 9.160
CROP YEAR = 1972
0L 0 BAY 154
STU DEV = 0.475
<710 DEV = 0-922
o STD DEV_=___326.138_ e
TMIN  STD DEV DAYLTH PRECIP
12.060 2.670 14.863 2.600
A e
T T YD pEVTE 0500
STD DFY = 1.000
STD DEV = 152.400
TMIN  STD DEY DAYLTH PRECIP




o 1 b
[ WIN B o FEE I
SER I3 Sy b

- —— = ..
‘_‘:I._.‘:UU .'r‘o"it_lv ".lJ_UU l,'.-:.U.U._ delUV L4ty VelbY Vel Ued oV Zl . - L OSEE A
/
|
i REGION =KNS2 CRO? YEAR = 1964
' STACE RUNS FROM ou 161 10 DAY 175 "
\ire L ERDITIOE: - 3.600 __ _ SI0 DEV = 2400 _ e
£ LONLI UNE=" mo.o 7 TO DEV = .000
{ ELCVATION=  £59.289% STD DEV = 152.400
! DAY TTMAX TSTDTOEV T T TMINT  STD DEV. DAYLYH STD DEV PRECIP—  STD DEV it
]
r
: . 31.100 4,120 ___ _11.700____ _5.130 _ 14.827 __ 0.038 2,030 ___ 4.830 22 S i
1
3
T UEGIeN =KNS3 T T CROP YEAR = 1964 e
' STAGE RUNS FRIM DAY 157 TO DAY _ 171
3 E3EITohz= 190833 30 E‘! . 2:600
Tt T ELEVATiCN: ~387.273 ~3T0 DEV = —T52.40 il ST
l,'
};.___ . CAY _IMAX____STD DEV___ __ TMIN __STD. DEV_____ DAYLIH __SID DEV ___ PRECIP ___STID DEY B M o O P M e i S IV TR S o a
: 164.000 28.700 4.180 11.300 3.610 14.706 0.037 3.560 12.450 23
' P S =
et = REG RO wRN S CROP YEAR = 1354 5 o 20 )
: STAGE U FAUM DAY 1347 T0 DAY 172
LATITULE 39.4%50 STD DEV = 0.400
L3n3 1 TUDE = 92.0a1} STD DEV = 1.000
. E_EVATION= __ 421,538 eI DEV. = 152.409__ e i S
DAY TMAX  STD DEV TMIN4  STD DEV DAYLTH  STD DEV PRECIP  STD DEV o
Rhis: ot n R o T R et B . laes S - VT S W R e
163.C00 29.700 3.900 12.000 4.680 14.827 0.039 0.510 1.780 24
“ ‘;;359\":@5’5“2,:_;« DAY 149 ?ovdi? '1““
e AR TOL . = 17,658 SI0 DEV ' ~70.400 T § —%%——— L e
L LINGETidii = 96 11T STD DEV = 1.0060
! ELEVATICN® 453,419 STD DEV =  152.400 g-
LAy TMax  STD OCV TMIN  STD DEV ~ CAYLTH STD DEV  PRCCIP  STD DEV = F
PTTTT1954000 T T29.500 0 7T 4,660 7T 13,800 T TUSTOBUT 14.643 T 0.036 ) ¥ [ | Eanse T e 25 -@g W R
1 2]
e ———  —— . — ————— —— - — - - - — ——— - e
ATCLON_=KuST CROP YE4R = 17264 &%
STESE RUYS FR0Y DAY 156 TO DAY 175
L&TITUGE = 39. 717 0 DEV = 409
LINSITUSE s 95.133 TD DEV = 1 009
St EVATIO (™ —38%.877T ———————STD DEV= 1927400 —
|
f DAY TMAX  STD OCV TMIN  STD DEV CAYLTH STD DEV PRECIP  STD DEV
!
N 165,500 ____283.600.__  3.950.___17.500.___ 2.950 ___1%.927. 0080 . - 1257000 22,390 C G pill ol LI e ) Sk
} i
JTTUTTT T T Rs g1 a8 T 7T TTCROP YEAR = 1964 Sl i R R TR
4 STALE RUNS FRIM DAY 157 [0 DAY 170
i LATI7UDE = 38,413 STD DEV = 400
phob S t’."cf‘.l!L"J‘Z’ 9167 ____ _ SIQ LEV_= «009 - o e T
LUVATL = 343.%68 STD LEVY = 152.400 : G




'S e 1
" STALE u_0A 61
™ ATITUD 370650 gm Be
LING L TU 98117 TO DEV =
ELEVATION= 45R.419 STDO DEV =  152.400
DAY TMAX  STD DEV TMIN  STD DEV DAYLTH  STD DEV PRCCIP  STD DEV
155.000  29.%00 4,660 T 13,800  TSL0B0 14.843 T 0.036  1.780  TT4.3Z0 T T 25T T T GRRE 0 e T
REGION =KNST ROP YEAR = 1964
STAGE RUNS FRCM DAY 156 TO DAY 175
LATITUDE = 39.717 10 DEV = 0.409
LINSITUDE = 26.133 T0 DEV = 1.009
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