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INIKUDUCT LON

This report contains a detailed Tisting of the data supporting the evalu-
ation of yield models during Phase III of the Large Area Crop Inventory
Experiment (LACIE).

Models -were developed for seven countries by the National Oceanic and
Atmospheric Administration's Center for Climatological and Environmental
Assessment (CCEA)}. Subregions within each country were modeled individu-
ally. A research model was developed at Kansas State University (KSu)
based on experimental plot yields. This model was tested for the

U.S. Great Plains (USGP) at tﬁe Crop Reporting District (CRD) level.

Tables in this report contain yearly predicted yields as well as actual
yields and acreages for each model region. Aggregated values for the
KSU model up to the CCEA model regions in the United States are given.
Results are also pfesenfedlfor the aggregated results for all models in
each country.
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TABLE 1.~ TEST RESULTS OF A T0-YEAR BOOTSTRAP FOR THE ARGENTINA MODELS

YR Y(FAS)
64

65

66

67

68

69

70

71

72

73

YR Y(FAS)
64 21.4

65  23.9

66 21.0

67  22.4

68 22.0

69 21.2

70 23.1

71 21.7

72 22.3

73- 21.4

BIAS: 0.22
RMSE: 3.59

Y(CCEA) ~ ERROR

Y{CCEA)

27.0
28.8
21.8
20.1
20.9
15.8
22.4
19.4
19.9
26.5

BU/AC
BU/AC

ERROR

5.6
4.9
0.8

-2.
-1.
-5.
-0.
~2.
-2,

5.

— w2

(a) Aggregation

PROD

286987
347016
213766
267714
285018
258010
284829

PROD{CCEA)
326946
408602
224871
227334
264371

208887
254965

(b} Buenos Aires

i PROD

169590
195774
146857
166417
187777
169524
184865

PROD(CCEA)

214583
235307
152486
148959
177840
126398
179405

PROD(FAS)
328489 16786
413734 32513
223365  -4742
229538 24227
268964 1792
210909 34281
257941 11731
180779
208704
253532
Hg: REJECT

PROD(FAS)  Z
328489 26220
413734 17470
223365  -7421 -
229538 4383
268064  -5528
210909 31581
257941  -9751
180779
208704
253532 .
Ho: REJECT

PSI(Z)

oo~ OO

1/7

PSI(Z)

3/7



TABLE T.— Continued.

(c} Entre Rios

YR  Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA)  PROD(FAS) z PSI(Z)

64 18.0 17.5 -0.5 13068 12677 328489 -4172 1
65 14.8 19.0 4.2 11428 14624 413734 -2304 1
66 16.2 19.3 3.1 11733 13963 223365 -1719 1
67 14.0 15.6 1.6 11278 12566 229538 -2510 1
68 12.5 11.4 -1.1 7147 6504 268964 - -2320 1
69 18.2 16.9 -1.3 16046 14881 210909 ~-2796 1
70 20.1 14.8 -5.3 10947 8069 257941 -348 1
71 17.7 20.7 3.0 180779

72 14.8 16.1 1.3 208704

73 16.7 15.2 -1.5 253532

BIAS: 0.35 BU/AC Ho: ACCEPT 7/7
RMSE: 2.72 BU/AC .

(d) Santa Fe

YR Y(FAS) Y{CCEA) ERROR  PROD  PROD(CCEA)  PROD(FAS) Z  PSI(Z)

64 25.2 19.1 -6.1 51758 39206 328489 4528 0
65 22.3 30.5 8.2 48034 65661 413734 5972 0
66 17.3 20.3 3.0 27115 31783 223365 -1290 i
67 21.6 15.6 -6.0 37351 27007 229538 4777 0
68 18.1 17.4 -0.7 30717 29468 268964 -5046 1
69 16.6 14.2 -2.4 27068 23148 21090¢ -1021 1
70 22.6 20.4 -2.2 24376 21995 257941 -2945 1
71 18.7 25.4 6.7 180779

72 28.3 22.8 5.5 208704

73 25.8 24.2 -1.6 253532

BIAS: -0.66 BU/AC Hg: REJECT a77

RMSE: 4.88 BU/AC



TABLE 1.— Concluded .

() Cordoba

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD(FAS) Z  PSI(Z)

64 16.6 14.9 -1.7 29882 26823 328489 -3578 1
65 27.8 26.8 -1.0 70480 67877 413734 -9247 1
66 15.8 15.1 -0.7 22457 21495 223365 -3938 i
67 21.8 14.1 -7.7 37481 24288 229538 7913 0
68 17.4 15.4 -2.0 31335 27668 268964 -2433 1
69 14.1 11.8 -2.3 27409 22781 210909 -273 1
70 21.5 17.6 -3.9 28662 23461 257941 -300 i
71 12.3 16.3 4.0 180779

72 16.0 19.5 3.5 208704

13 19.3 22.1 2.8 253532

BIAS: -0.90 BU/AC . : Ho: ACCEPT. - 6/7
RMSE: 3.53 BUJAC -

(f) La Pampa

YR  Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA)  PROD(FAS) z  PSI(Z)

64 15.9 24.1 8.2 22689 33657 328489 3533 Q
65 16.2 19.1 2.9 21300 25133 413734 -3377 1
66 10.0 9.2 -0.8 5604 5144 223365 -1937 1
67 14.0 13.4 -0.6 15187 14514 229538 -3408 1
68 18.7 15.3 -3.4 28048 22891 268964 -391 1
69 10.4 12.6 2.2 17963 21679 210909 ~-1065 1
70 21.7 13.3 -8.4 35979 22035 257941 8613 0
71 18.7 . 10.5 -8.2 180779

72 18.4 13.¢ . -5.4 208704

73 17.9 16.8 ~1.1 253632

BIAS: -1.46 BU/AC Ho: REJECT 5/7

RMSE: 5.11 BU/AC

o
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Figure 2.— Map of the wheat growing areas of Australia.




TABLE 2.— TEST RESULTS OF A T0-YEAR BOOTSTRAP FOR THE AUSTRALIAN MODELS

(a) Aggregation

PSILZ)

Z

PROD{(CCEA)
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Y (CCEA)

YR Y(FAS)
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TABLE 2.— Continued.

{c) Queensland

PSI(Z)

Z

PROND(CCEA)

PROD (FAS)

FRROR ACREAGE

Y (CCFa)

Y Y (FAS)
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TABLE 2.— Concluded.

(e) Western Australia
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Figure 3.— Map of the wheat growing state of Brazil,
Rio Grande do Sul. -
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TABLE 3.— TEST RESULTS OF A 10~-YEAR JACKKNIFE FOR THE BRAZILIAN MODEL
OF THE RIC GRANDE DO SUL

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA)  PROD(FAS) 4 PSI(Z)
63 3.9 4.7% +0.8 85.4 103.6 115.7 +10 0
64 11.0 8.3 -2.7  299.1 225.7 250.5 +57 0
65 6. 7.3 0.4  224.7 237.0 256.7 -5 1
66 6. . 8.6 1.7 237.0 296.0 333.5 +37 0
67 8.2 7.0 -1.2 399.9 339.6 405.7 -26 1
68 9.1 9.0 -0.1  627.1 618.7 765.0 -40 1
69  10.0 10.4 0.4 1044.7  1090.1 1303.4 -39 1
70 10.9 10.8 -0.1 1727.0  1706.7 1946.0 -109 1
71 10.8 10.6 -0.2  1944.0  1900.0 2214.4 -101 1
72 9.3 10.5 1.2 1953.0  2200.0. 2622.5 +77 0
BIAS: +0.02 Q/H = 0.03 BU/AC : Ho: REJECT SUM6
RMSE:  1.19 Q/H = 1.17 BU/AC

Yield in Q/H
Production in thousand metric tons

*Calculated (3.7 is cited)

11.
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Figure 4.— Map of the prairie provinces of Canada with wheat
model divisions.
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TABLE 4.— TEST RESULTS OF A 9-YEAR BOOTSTRAP FOR THE
CANADIAN PRAIRIE PROVINCES MODELS

(a) Aggregation

YR  Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA)  PROD(FAS)  Z PSI(Z)

67 15150.5 15603.5 16137 -669 1
68 16712.5 17140.9 17688 -303 1
69 ¢ 16355.9 17849.4 18267 217 0
70 7878.6 8504.7 9024 7 0
71 13617.6 13880.9 14412 -737 1
72 13115.8 13962.7 14514 ~160 1
73 16235.2 15922.8 16159 -822 1
74 13457.8 12656.6 13295 -116 1
75 . 16070.4 16325.4 17078 -926 1
Production in thousands of metric tons HO: ACCEPT SUM 7

(b) Aiberta 1

YR Y(FAS) VY(CCEA) ERROR  PROD PROD(CCEA)  PROD(FAS)  Z  PSI(Z)

67 12.5 14.8 +2.3 2281 2700 16137 ~48 1
68 16.0 18.5 +2.5 2795 3231 17688 -99 1
69 17.9 18.5 +0.6 2616 2702 18267 ~411 1
70 16,5 18.5 +2.0 1219 1368 9024 ~99 1
71 17.9 17.0 -0.9 1797 1767 14412 -261 1
72 18.5 18.4 -0.1 2305 2288 14514 -390 1
73 17.8 17.4 -0.4 2582 2517 16159 -386 1
74 16.9 16.4 -0.5 2297 2224 13295 =311 1
75 16.9 20,2 +0.3 2390 2860 17078 -24 1
BIAS: 0.98 Q/H = 1.46 BU/AC Hg: ACCEPT SUM 9
RMSE: 1.76 Q/H = 2.62 BU/AC

137



TABLE 4.— Continued.
(c) Alberta 2

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)—‘PROD(FAS) z PSI(Z)

67 16.5 17.5 1.0 948 1008 16137 -225 1
68 18.1 14.0 -4.1 1091 343 17688 -25 1
69 15.0 17.6 2.6 750 882 18267 ~152 1
70 19.3 20.0 0.7 456 472 9024 -130 1
71 21.6 20.3 -1.3 582 548 14412 -165 1
72 17.7 19.1 1.4 603 650 14514 -170 1
73 20.2 20.2 0.0 782 784 16159 -250 1
74 18.0 16.5 -1.5 478 438 13295 -131 1
75 19.1 20.2 1.1 608 642 17078 -200 1
BIAS: -0.01 Q/H = -0.02 BU/AC ) Hp: ACCEPT SUM 9

RMSE: 1.89 Q/H = 2.81 BU/AC
(d) Alberta 3

YR  Y(FAS) Y{CCEA) ERROR PROD  PROD(CCEA)}  PROD(FAS) Z PSI(Z)

67 12.0 11.9 -0.1 220 219 16137 ~133 1
68 16.3 17.2 0.9 432 455 17688 -178 1
69 11.9 12.9 1.0 219 237 18267 -129 1
70 16.2 15.4 -0.8 125 119 9024 _ -67 1
71 15.3 18.5 3.2 183 222 14412 -87 1
72 15.9 17.8 1.9 245 274 14514 -112 1
73 15.8 16.4 0.6 230 - 238 16159 -131 1
74 . 11.4 15.3 3.9 85 114 13295 -58 1
75 14.4 19.5 5.1 127 172 17078 -76 1
BIAS: 1.74 Q/H = 2.59 BU/AC Hg: ACCEPT SUM 9
RMSE: 2.54 Q/H = 3.78 BU/AC

14



TABLE 4.— Continued.

(e) Saskatchewan 1

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA) PROD(FAS) z PSI(Z)

67 12.1 12.2 0.1 772 778 16137 -245 1
68 14.3 11.1 -3.2 888 688 17688 -47 1
69 18.8 20.1 1.3 1030 1101 18267 -246 1
70 16.0 14.5 -1.5 356 323 9024 -88 1
71 19.2 19.1 -0.1 900 897 14412 -251 1
72 17.3 15.2 ~2.1 736 648 14514 -129 1
73 17.9 16.8 -1.1 910 | 856 16159 -209 1
74 15.5 14.7 -0.8 672 637 13295 =171 1
75 20.1 16.0 -4.7 945 753 17078 -62 1
BIAS: -1.28 Q/H = -1.90 BU/AC Hp: ACCEPT . SUM 9
RMSE: 2.03 Q/H = 3.02 BU/AC

(f) Saskatchewan 2

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA) PROD(FAS) Z  PSI(Z)

67 11.9 10.7 ~1.2 1026 923 16137 -170 1
68 11.9 10.6 -1.3 1005 893 17688 -169 1
69 18.3 20.0 1.7 1394 1521 18267 -246 1
70, 12.9 17.0 4.1 411 541 9024 -26 1
71 18.0 18.5 0.5 1147 1179 14412 -259 1
72 15.4 16.4 1.0 972 " 1032 14514 -214 1
73 18.6 17.7 -0.9 1341 1279 16759 -259 1
74 - 12.8 12.2 -0.6 857 815 13295 -191 1
75 20 1 25.3 5.2 879 1108 17078 -79 1
BIAS: 0.94 Q/H = 1.40 BU/AC Hp: ACCEPT SUM 9
" RMSE: 2.41 Q/H = 3.58 BU/AC
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TABLE 4.— Continued.

(g) Saskatchewan 3

YR Y(FAS) Y(CCEA} ERROR PROD PROD{CCEA)}  PROD(FAS) z PSI{Z)

67 8.4 8.6 0.2 1403 1431 16137 -312 1
68 8.5 10.4 1.9 1406 1721 17688 -75 1
69 14.0 18.4 . 4.4 2197 2889 18267 178 0
70 15.2 17.2 2.0 1571 1778 9024 -76 1
71 13.8 14.8 1.0 1749 1871 14412 -245 i
72 - 2.4 14.7 2.3 1663 1968 14514 -73 1
73 12.5 13.5 1.0 1835 1982 16159 ~253 1
74 13.0 12.6 -0.4 1831 1778 13295 -291 1
/5 16.8 16.7 . ~0.1 2419 2401 17078 -435 1
BIAS: 1.37 Q/H = 2.04 BU/AC Ho: ACCEPT SUM 8
RMSE: 1.96 Q/H = 2.91 BU/AC

(h) Saskatchewan 4

YR Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA}  PROD(FAS) z PSI(Z)

67 10.0 8.5 -1.5 454 388 - 16137 -111 1
68 10.0 12.8 2.8 - 442 566 17688 -100 1
69 10.8 12.3 1.5 473 540 . 18267 -155 1
70 12.6 16.4 1.8 413 538 : 9024 -31 ]
71 12.3 13.3 1.0 427 461 14412 -148 1
72 10.3 14.1 3.8 389 531 14514 -54 1
73 11.0 11.4 0.4 448 465 16159 =177 1
74 11.7 14.2 4.5 464 564 13295 -94 1
75 17.5 17.5 0.0 703 702 17078 -244 ]
BIAS: 1.59 Q/H = 2.36 BU/AC Hg: ACCEPT SUM 9
RMSE: 2.32 Q/H = 3.45 BU/AC
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TABLE 4.— Continued.

(i) Saskatchewan 5

YR  Y(FAS) Y{CCEA} ERROR PROD.  PROD(CCEA) PROD(FAS) Z PSI(Z)

67 13.6 12.4 -1.2 1352 1232 16137 -195 1
68 17.0 14.8 -2.2 1677 1464 17688 -147 1
69 19.0 20.3 1.3 1602 1711 18267 -286 1
70 17.7 17.9 0.2 539 544 9024 -152 1
71 20.6 20.3 "~0.3 1343 1322 14412 -288 1
72 16.4 17.2 0.8 1091 1144 14514 -235 1
73 19.8 18.5 -1.3 1549 1444 16159 -237 1
74 17.8 . 13.6 -4.2 1184 907 13295 31 0
75 21.2 17.6 -3.8 1553 1287 17078 -66 1
BIAS: -1.17 Q/H =-1.74 BU/A Hp: ACCEPT SuM 8
RMSE:  2.14 Q/H = 3.18 BU/AC '

(j) Saskatchewan 6

YR Y(FAS) VY(CCEA) ERROR PROD  PROD(CCEA)  PROD(FAS) Z PSI(Z)

67 11.0 10.8 -0.2 1387 1367 16137 -312. 1
68 12.6 14.9 2.3 1504 1775 17688 -125 1
69 16.3 "17.8 1.5 1641 1795 18267 -251 1
70 18.1 18.0 0.1 787 782 9024 -183 1
71 19.8 19.7 -0.1 1469 1463 14412 -319 1
72 11.9 14.9 3.0 965 1209 14514 -52 1
73 15.9 15.9 0.0 1463 1461 16159 -342 1
74 -16.8 14.0 -2.8 1466 1224 13295 -43 1
75 17.0 16.5 -0.5"° 1522 1474 17078 -307 1
BIAS: 0.34.Q/H =-0.51 BU/AC Ho: ACCEPT SUM 9
RMSE: 1.66 Q/H = 2.47 BU/AC
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TABLE 4.— Continued.
(k) Saskatchewan 7

YR  Y(FAS) Y{(CCEA) ERROR PROD PROD(CCEA}  PROD(FAS) Z PSI{(Z)

67 11.8 14.2 2.4 1049 1261 16137 -107 1
68  12.1 13.9 1.8 977 1124 17688 -168 1
69  15.1 17.1 2.0 1002 1137 18267 -187 1
70 19.9 21.5 1.6 548 592 9024  -119 1
71 20.8 18.7 2.1 1077 971 14412 ~159 1
72 16.2 16.3 0.1 998 1004 14514 264 1
73 14.4 16.5 2.1 103 1181 16159 - -159 1
74 16.7 16.9 0.2 1106 1120 - 13295 -259 1
75  19.3 - 19.1 -0.2 1343 1330 17078 -324 1
BIAS: 0.88 Q/H = 1.31 BU/AC Ho: ACCEPT SUM 9
RMSE: 1.65 Q/H = 2.45 BU/AC

(1) Saskatchewan 8

YR  Y(FAS) Y(CCEA) °ERROR PROD PROD(CCEA) PROD(FAS) Z ° PSI(Z)

67 15.1 13.9 -1.2 901 827 16137 -184 1
68 18.7 18.5 -0.2 1072 1059 17688 -293 i
69 18.0 18.3 0.3 786 800 18267 -256 1
70 19.0 18.7 -0.3 301 295 9024 _ -109 1
71 21.6 20.7 0.9 . 640 614 14412 -184 1
72 17.1 18.7 1.6 646 707 14514 -166 1
73 21.9 17.9 -4.0 946 773 16159 ~77 . i
74 15.2 15.5 0.3 566 578 13295 -184 1
75 17.0 ~18.7 1.7 658 - 722 17078 -184 1
BIAS: -~0.30 Q/H = -0.45 BU/AC Hp: ACCEPT SUM 9
RMSE: 1.63 Q/H = 2.42 BU/AC
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TABLE 4.~ Continued<

{m) Saskatchewan 9

YR  Y(FAS) Y(CCEA) ERROR PROD . PROD(CCEA) PROD(FAS)  Z PSI(Z)

67 19.5 17.2 -2.3 1160 1020 16137 -147 1
68 16.0 15.0 -1.0 905 846 17688 -215 1
69 18.2 -17.6 -0.6 822 793 18267 -240 1
70 18.7 19.7 1.0 305 322 8024 -104 1
71 21.2 20.3 -0.9 639 612 14412 -183 1
72 12.6 14.9 2.3 531 629 14514 -116 1
73 19.6 17.4 -2.2 862 766 16159 -153 1
74 17.3 16.8 -0.5 669 652 13295 =191 1
75 16.5 18.9 2.4 660 756 17078 -158 1
BIAS: -0.20 Q/H =-0.30 BU/AC Hp: ACCEPT SUM 9
RMSE: - 1.65 Q/H = 2.45 BU/AC :

(n) Manitoba 1

YR Y(FAS) Y(CCER) ERROR  PROD.  PROD(CCEA) PROD(FAS)  Z PSI(Z)

67. 15.1 18.0 2.9 658 786 16137 -124 1
68 15.8 18.2 2.4 637 735 17688 -157 1
69  16.2 12.2 -4.0 464 350 18267 -65 1
70 12.3 12.6 0.3 247 . 253 9024 -101 1
71 15.2 19.2 4.0 535 677 14412 -79 1
72 17.4 17.9 0.5 613 630 14514 -197 1
73 15.4 16.9 1.5 618 677 16159 -175 1
74 13.8 13.0 -0.8 538 506 13295 -151 1
75 15.1 12.8 -2.3 689 586 17078 =121 1
BIAS: 0.50 Q/H = 0.74 BU/AC Ho: ACCEPT SUM 9
RMSE: 2.47 Q/H = 3.67 BU/AC
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TABLE 4.— Continued.
(o) Manitoba 2

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA) PROD(FAS)  Z  PSI(Z)

67 16.2 17.5 1.3 571 617 16137 -177 1
68 19.9 19.6 0.3 667 658 17688 -232 1
69 19.1 17.7 ~1.4 469 435 18267 -165 1
70 16.9 15.6 -1.3 237 219 9024 -81 1
71 15.8 19.9 4.1 373 471 14412 -86 1
72 20.5 18.7 -1.8 485 443 14514 -137 1
73 19.6 17.7 -1.9 5562 499 16159 -148 1
74 17.3 14.4 -2.9 449 373 13295 -81 1
75 19.8 19.4 -0.4 565 543 17978 -203 1
BIAS: -0.51 Q/H = -0.76 BU/AC Ho: ACCEPT SUM 9

RMSE: 2.06 Q/H  3.05 BU/AC
(p) Manitoba 3

YR  Y(FAS) Y(CCEA) ERROR PROD PROD{CCEA) PROD(FAS) Z PSI(Z)

67 14.4 15.6 1.2 599 648 16137 -180 1
68 18.5 16.5 -2.0 750 667 17688 -160 1
69 18.3 20.0 1.7 544 595 18267 -182 1
70 16.3 15.8 -0.5 250 241 9024 -95 1
71 18.0 20.1 2.1 495 551 14412 -143 1
72 19.7 17.2 -2.5 576 503 14514 -118 1
73 20.1 17.7 -2.4 706 621 16159 -139 1
74 17.3 156.5 ~1.8 941 485 13295 -124 ]
75 19.9 20.2 0.3 622 630 17078 -224 1
BIAS: -0.43 Q/H = -0.64 BU/AC Hy: ACCEPT SUM 9
RMSE: 1.77 Q/H = 2.63 BU/AC



TABLE -4 .— Concluded.
(q) Manitoba 4

~

YR . Y(FAS) Y{CCEA) ERROR PROD  PROD(CCEA)  PROD(FAS) z PSI(Z)

67 16.8 18.1 1.3 371 399 16137 -151 1
68 20.0 17.9 -3.1 465 . 416 17688 -143 1
69 19.1 19.8 0.7 349 363 18267 -168 1
70 16.0 16.2 0.2 116 117 9024 -72 1
71 16.7 20.1 3.4 262 316 14412 ~97 1
72 17.5 17.7 0.2 300 303 14514 -145 1
73 17.3 17.3 0.0 38T 381 16159 -175 1
74 14.8 14.1 -0.7 253 242 13295 -116 1
75 19.3 17.4 -1.9 396 357 17078 -136 1
BIAS: 0.12 Q/H = 0.18 BU/AC . Hyp: ACCEPT SUM 9
RMSE: 1.58 Q/H = 2.35 BU/AC
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TABLE 5.— TEST RESULTS OF A 10-YEAR JACKKNIFE FOR THE MADHYA PREDESH MODEL

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA) PROD(FAS) JA PSI(Z)
66 5.4 5.5 0.1 1426 1453* - 10394 -248 1
67 5.8 4.8 -1.0 1235 1031 11393 -38 1
68 7.8 7.1 -0.7 2076 1882 16540 -201 1
69 5.6 6.6 1.0 1711 2008 18651 -136 1
70 6.8% 7.0 0.2 2159 2216 20093 -415 1
71 7.4 7.6 0.2 2518 2592 23832 -482 . 1
72 8.0 8.7 0.7 2932 3189 26410 -392 1
73 7.9 7.0 -0.9 2589 2285. 24735 -228 1
74 7.9 7.8 -0.1 2553 2539 21778 -512 1
75 8.4 8.4 0.0 2433 2433 24235 -543 1
BIAS: -0.05 Q/H = -0.07 BU/AC . Hg: ACCEPT SuM 10
RMSE: 0.62 Q/H = 3 BU/AC

Yield in Q/H
Production in thousands of metric tons

*Based on a mean acreage

i
oo, ‘1),’2‘, ’

* J}ﬁ"

.
. i'r-i;

!i * 'f! o ;(; ’(
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TABLE 6.— TEST RESULTS OF A 10-YEAR JACKKNIFE FOR THE U.S.S.R. MODELS

(a) Aggregation

All

Spring

Winter

ERROR Y(FAS) Y(CCEA) ERROR

Y(CCEA) ERROR Y(FAS} Y(CCEA)

Y(FAS)

YEAR
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BIAS
RMSE

[e 0]
9

1.09 Q/H
0.42 BU/AC
1.62 BU/AC

<

o

Low ]
1

1.46
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YR Y(FAS) Y(CCEA)

58

59

60

61

62

63

64 14.5
65 15.2
66 17.3
67 18.3
68 16.9
69 18.5
70 20.5
71 23.9
72 25.1
73 25.8
74

BIAS: 0.65

RMSE: 3.06 Q/H

YR Y(FAS) Y(CCEA)

58

59

60

61

62

63

64 11.3
65 11.8
66 16.1
67 15.3
68 13.7
69 17.2
70 18.3
71 21.0
72 21.4
73 22.0
74

BIAS: -0.40

RMSE: 2.08 Q/

13.2
18.1
10.5
18.4
18.4
23.1
23.0
25.1
24.5
28.2

H

el
(23]
4o 00 WO I S WO~ 0000

(b)

ERROR

.

MNO—=MNR O MN—
[ 3 L) - . . - . * -
PN OTOY O — 00 W W

(c)

ERROR

-1,
-5.
-0.
-0.
-1.

:hNOO—DCDOO\-PhOU'I

Baltics winter wheat

PROD

409
507
327
434
444
505
524
689
718
696

TABLE 6.— Continued.

PROD(CCEA)

371
604
199
437
482
632
588
724
700
761

PROD( FAS)

76568
69101
64299
66483
70778
49688
74399
59686
100499
77419
93393
79917
99734
98760
85993
109784
83913

z

~333
-328
-188
-408
-436
-376
-477
-563
-531
-581

PSI{Z)

—) ] — o — —] —] — — —

Ho: ACCEPT SUM 10

Belorussia winter wheat

PROD

165
202
235
335
491
840
799
8838
729
663

PROD{CCEA)

142
237
156
349
526
801
783
922
671
705

26

PROD(FAS)

76568
69101
64299
66483
70778
49688
74399
59686
100499
77419
93393
79917
99734
98760
85993
109784
83913

z

-207
-231
~201
-354
-461
~-527
-609
-641
-479
-580

PSI(Z)

werd wveeed el ]l — ] ] —) ]

HO: ACCEPT SUM 10



TABLE 6.— Continued.
(dY Western Ukraine winter wheat

YR Y(FAS) Y(CCEA) ERROR  PROD PROD(CCEA) ' PROD(FAS)  Z  PSI(Z)

58 ‘ 76568
59 69101
60 64299
61 66483
62 ‘ - 70778
63 49688
64 16.1  16.0 -0.1 1822 1811 74399  -810 1
65 21.3  23.1 1.8 2623 2848 59686  -697 1
66 23.4  22.6 -0.8 2305 2229 100499  -982 7
67 -22.9 © 26.4 3.5 2829 3257 77419 -695 ]
68 23.5  22.1 -1.4 2505 2360 93393  -905 1
69 23.0 - 22.1 -0.9 2339 2244 79917  -852 , 1
70 25.6  23.5 -2,1 2815 2588 99734  -909 1
71 25.7  28.2 2.5 2868 3151 98760  -964 1
72 26.4  28.1 1.7 2998 3188 85993  -98] 1
73 29.0  25.8 3.2 3493 3104 109784 =916 1
74 83913
BIAS: 0.10 : - Hp: ACCEPT  SUM 10

‘RMSE: 2.07 Q/H

{(e) Central Ukraine winter wheat

YR Y(FAS) VY(CCEA) ERROR  PROD  PROD{CCEA) PRODB(FAS) Z  PSI(Z)

58 : ' 76568

59 69101

60 64299

61 66483

62 70778

63 49688

64 18.2 13.6 -4.6 2123 1584 74399 -229 1
65 23.3 25.9 2.6 4515 5027 53686 -713 1
66 26.4 25.8 -0.6 5097 4982 100499 -1467 1
67 21.7 22.5 . 0.8 4294 4454 77419 -1153 1
68 21.3 19.1 -2.2 3815 3423 93393 -872 1
69 24.7 26.3 1.6 5006 5337 79917 -1129 1
70 30.7 22.3 -8.4 4211 3057 99734 -81 1
71 28.1 31.56 3.4 5474 6143 98760 -1073 1
72 26.0 28.4 2.4 4118 4501 858993 -1006 1
73 30.7 3.7 1.0 6356 6572 109784 -1683 1
74 - 83913

BIAS: -0.40 Hg: ACCEPT SUM 10
RMSE: 3.54
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YR  Y(FAS)
58

59

60

62

63

64 18.1
65 23.1
66 26.8
67 20.5
68 20.6
69 24.6
70 29.1
71 28.3
72 24.1
73 -31.7
74

BIAS: -0.71

RMSE:  2.45 Q/H

TABLE 6.— Continued.

(f) Northeastern Ukraine winter wheat

Y(CCEA} ERROR
15.3 -2.8
20.1 -3.0
25.2 -1.1
21.2 0.7
21.6 1.0
23.1 -1.5
24.8 -4.3
31.6 3.3
22.8 ~1.3
34.1 3.4

- PROD

1740
2214
3295
1850
2094
1967
2373
3349
1095
3201

PROD(CCEA)

1470
1927
3097
1909
2201
1850
2023
3743
1038
3443

(g) Eastern Ukraine winter wheat

YR Y{FAS) Y(CCEA) ERROR

58

59

60

61

62

63 19.6
64 15.5
65 18.2
66 29.2
67 18.2
68 21.7
69 19.9
70 29.0
71 27.5
72 21.7
73

74

BIAS: -1.45

"]
—_
W04 00O~

RMSE: 4.09 Q/H

| | 1 | 1 1

NOOWW M O
» L[] v L] . - - . L[] -
BERONWWOG~NNO

1
Bo

PROD  PROD(CCEA)  PROD(FAS)

1474
2796
2603
4087
2553
2287
2033
3476
3302
1280

28

871
3735
2223
3309

. 3054

2252
2001
3212
3320
1019

PROD(FAS)  Z
76568
69101
© 64299
66483
70778
49688
74399 -469
59686  -471
100499  -1049
77419 -801
93393  -907
79917 -743
99734 -654
98760  -967
85993  -611
109784  -1133
83913
Hg: ACCEPT
4
76568
69101
64299
66483
70778
49688 138
74399  -240
50686  -434
100499  -511
77419 -586
93393  -990
79917  -862
99734  -1002
98760  -1262
85993  -401
109784
83913
Ho: ACCEPT

PSI(Z)

—) ) —) e} ] )t ] e

SUM 10

PSI{Z)

—!—J—l‘-—u’-——l-—'-—l—!—lo

SUM 9



iBIAS:
| RMSE :

1
1

Y(FAS} .Y{CCEA)  ERROR

TABLE 6.— Continued.

{(h) Southern Ukraine winter wheat

1 14.5 -3.6 2799
5 17.3 0.8 1912
7 20.1 -0.6 3701
8  25.6 -1.2 5458
.0 23.6 2.6 3934
2 19.5 -3.7 3539
8  23.5 -0.3 4980
.9 31,1 3.2 4114
5 . 29.7 2.2 5119
6 24,4 2.8 2982
.22

.43 Q/H

{i) Krasnodar

Y{FAS) Y(CCEA) ERROR PROD

26.1 27.6 1.5 3110
21.6 21.2  -0.4 2815
25.4  25.6 0.2 3612
32.2 29.5 -2.7 4585
27.0  25.7  -1.3 3966
30.6  30.1 -0.5 4355
25.9  22.0  -3.9 2062
33.2  36.6 3.4 5100
32.8  37.2 4.4 4872
27.1 25.3  -1.8 3252
-0.11
"2.47 Q/H

PROD “PROD(CCEA) _ PROD(FAS)

-z

76568

69101

64299

66483

70778
2246 49688 -194
1999 74399 -775
3586 59686 -919
5204 100499 -1363
4427 77419 -816
2976 93393 -616
4928 79917 -1351
4591 99734 -1096
5533 98760 -1239
3375 85993 -712

109784

83913

Hy: ACCEPT
Kray winter wheat

PROD(CCEA)  PROD(FAS) Z

76568

69101

64299

66438

70778
3291 49688 -723
2768 74399 -968
3648 59686 -1007
4200 100499 -1068
3777 77419 -1020
4284 93393 -1343
1750 79917 -524
5622 99734 -1152
5519 98760 -1004
3030 85993 -919

109784

83913

29

PSI(Z)

— e g el el med ] maeed el ol

SUM 10

PSI(Z)

—t et ot o e et ek d e o

Hg: ACCEPT SUM 10



TABLE 6.— Continued.

(j) Moldavia winter wheat

YR  Y(FAS) Y(CCEA) ERROR

58
59
60
61
62
63
64 6.4 9.2 2.8
65 25.2 26.3 1.1
66  25.3 20.3 -5.0
67 29.6 19.0 -10.6
68  20.9 13.4 -7.5
69 18.6 24.2 5.6
70 31.1 24.6 -6.5
71 29.4 28.2 -1.2
72 29.4 33.1 3.7
73 28.1 38.8 10.7
74
BIAS: -0.69
RMSE: 6.37 Q/H

(k)

YR  Y(FAS) Y(CCEA) ERROR

58

59

60

61

62 18.5  19.6 1.1
63 14.8  14.1 -0.7
64 17.0  12.0 -5.0
65 13.6  10.6 -3.0
66 19.8  19.9 0.1
67 17.0  14.2 -2.8
68 16.4  17. 0.7
69 16.0  11.9 -4.1
70 18.9  21.2 2.3
71 18.8  20.8 2.0
72

73

74

BIAS: -0.94

RMSE:  2.65 Q/H

PROD

147
1048
894
1084
509
635
896
758
745
758

Caucasus winter wheat

PROD

- 7473
5697
7048
4991
7253
5989
5677
2957
6511
6481

30

PROD{CCEA)

210
1092
716
695
326
827
710
726
839
1047

PROD(CCEA)

7913
5419
4970
3886
7303
4985
5914
2192
7311
7155

PROD(FAS) z PSI{Z)
76568
69101
64299
66483
70778
49688
74399 -216 1
59686 -527 1
100499 -422 1
77419 -130 1
93393 -207 1
79917 -383 1
99734 -409 1
98760 -567 1
85993 -507 1
109784 -469 1
83913
Ho: ACCEPT SUM 10
PROD(FAS) /A PSI(Z)
76568
69101
64299
66483
70778 -1233 1
49688 -882 1
74399 718 0
59686 28 0
100499 -1866 1
77419 -385 1
93393 -1425 1
79917 =171 1
99734 -1109 1
98760 -1206 1
85993
109784
83913
Hop: . ACCEPT SUM 8



.TABLE 6.—-Continued,

{1) ‘Western.black-soil zone winter wheat

<

YR  Y(FAS) Y(CCEA) ERROR PROD "PROD{CCEA)  PROD(FAS) Z PSI(Z)

58 : 76568

59 . 69101

60 B * 61299

61 - : 66483

62 17.0 14,0 3.0 1279 1057 70778 -390 1
63 11.5 7.5 © -4.0 670 435 - - 49688  -99 1
64 143  12.3 -2.0  '907 779 74399 - -410 1
65 15.2  15.6 0.4 925 © 947 59686  -510 1
66 18.6  19.3 0.7 . 1444 1500 100499  -812 1
67 15.8  15.3 -0.5 " 1109 1071 77419 --606 1
68 17.8 _ 17.8 0.0 1170~ 1112 93393  -719 1
69 13.9 ~ 20.4 6.5 104 153 79917 -198 1
70 202 24.1 - 3.9 951 . 1133 99734-  -570 1
71 224 21.3 - 1.1 1624, . 1545 . 98760  -794° 1
72 16.7 : : 85993

73 N . 109784

74 S : 83913
.BIAS: 0.09 . . : : Ho: ACCEPT SUM 10

RMSE: 2.98 Q/H

(m) ‘Eastern black soil zone winter wheat

YR~ Y(FAS)‘ Y(CCEA) ERROR PROD - .PRODCCCEA)' PROD(FAS) Z PSI(Z)

58 76568

59 . - o ‘ 69101

60 ' 64299

61 - 66483

62 2.6  18.4 2.2 2607 2221 70778  -501 1
63  11.6 7.8 -3.8 602 403 49688  -117 - 1
64 12.8  16.0 3.2 1256 1570 74399 -450 1
65 17.6_  15.9 -1.7 . 1599 1446 - 59686  -504 1
66 19.5°  19.2 0.3 2104 2072 100499  -988 1
67 15.6  13.6 -2.0 1608 1404 77419 - -533 1
68. 18.9 . 18.6 -0.3 2054 2019 93393  -936 . 1
69 14.5  17.9 3.4 . 27 .33 79917 . -109 1
70 19.9 24,8 © 4.9 1751 . 2180 99734  -614 . 1 -
71 23.4  16.4 7.0 2844 1990 98760 137 1
72 7.2 - 85993

73 = . 109784

74 - 83913 ,
BIAS: -0.68 Ho: ~ ACCEPT  SUM 10

RMSE:  3.56 Q/H
3



TABLE 6.— Continued.

(n) Central region winter wheat

k]
YR  Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA) PROD{FAS) Z  PSI(Z)
58 . 76568
59 69101
60 64299
61 66483
62 70778
63 . 49688
64 10.0 7.8 -2.2 908 . 709 74399 -315 1
65 8.1 12.1 4.0 744 1108 59686 -211 1
66 12.5 11.5 -1.0 1051 978 100499 -628 1
67 12.7 12.5 -0.2 1207 1184 77419 -654 1
68 15.3 14.0 -1.3 1564 1433 93393 -687 1
69 15.2 16.4 1.2 1227 1326 79917 -629 1
70 16.0 16.1 0.1 1726 - 1732 99734 -923 1
71 15.5 15.1 -0.4 1678 1633 98760°  -853 1
72 18.2 15.7 -2.5 1314 1135 85493 -520 1
73 16.6 21.4 4.8 1096 - 1472 109784 -564 1
74 : 83913 ,
BIAS: 0.25 Hg: ACCEPT SUM 10
RMSE: 2.33 Q/H '

(o) Volga-Vyatsk winter wheat

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA) PROD(FAS) Z  PSI(Z)

58 ' ’ 76568
59 . ) 69101
60 64299
61 66483
62 ' - 70778
63 ] 49688
64 9.9 8.0 -1.9 187 151 74399 ~201 1
65 16.3 13.2 -3.1 304 247 59686 -214 1
66 11.1 9.2 -1.9 238 198 100499 -27% 1
67 10.1 11.9 1.8 232 273 77419 -284 1
68 11.6 14.2 2.6 262 320 93393 -329 1
69 16.8 17.4 0.6 255 264 79917 -316 1
70 15.9 19.1 3.2 371 444 99734 ~398 1
71 15.2 12.6 ~-2.6 472 392 98760 -360 1
72 15.3 13.8 ~-1.5 405 365 85993 -365 1
73 13.8  14.0 0.2 244 248 109784 -365 1
74 83913
BIAS: -0.26 . . Ho: ACCEPT SUM 10

RMSE:  2.16 Q/H
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TABLE 6.— Continued.

(p) Upper Volga winter wheat

YR Y(FAS) Y(CCER) ERROR  PROD PROD(CCEA)  PROD(FAS) Z  PSI(Z)

58 . 76568

59 69101

60 ' : 64299

61 66483

62 12.7 16.0 3.3 46 - 58 70778 -131 1
63 11.5 9.2 -2.3 84 67 49688 -112 1
64 7.4 9.8 2.4 88 116 74399 -180 1
65 10.5 12.0 1.5 115 131 - 59686 -182 1
66 14.9 11.0 -3.9 103 76 100499 -168 1
67 11.8 12.0 0.2 104 106 77419 -201 1
68 15.1 16.4 1.3 208 227 93393 -308 1
69 19.2 19.2 0.0 133 133 79917 -231 1
70 17.5 20.3 2.8 257 298 99734 -344 1
71 20.4 17.1 -3.3 . 545 456 98760 -386 1
72 85993

73 ~ 109784

74 83913 )

BIAS: 0.20 Ho: ACCEPT SUM 10

RMSE: 2.45 Q/H
(q) Middle Volga winter wheat

. YR Y(FAS) Y(CCEA) ERROR PROD 'PROG(CCEA] ~PROD(FAS) Z PSI(Z)

58 76568

59 69101

60 - 64299

61 66483

62 16.7 18.4 1.7 480 527 70778 -385 1
63 7.1 7.6 0.5 378 403 45688 -291 1
64 9.2 9.4 0.2 499 512 74399 -423 1
65 12.8 11.0 -1.8 601 517 59686 ~-309 1.
66 15.5 12.7 -2.8 551 453 100499 . -379 1
67 12.2 14.4 2.2 455 537 77419 -374 1
68 18.0 18.7 0.7 865 901 93393 -613 1
69 20.3 18.8 -1.5 97 90 79917 -183 1
70 19.4 24.7 5.3 953 1212 99734 -518 1
71 11.7 13.7 2.0 984 1154 98760 -585 1
72 ' 85993

73 ' 109784

74 83913

BIAS: 0.65 Hp: ACCEPT SuM 10

RMSE: 2.32 Q/H
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RIAS:
RMSE:

TABLE 6.— Continued.

(r) Lower Volga winter wheat

Y(FAS) Y(CCEA) ERROR  PROD

17.4 19.0 1.6 1482
12.8 5.0 -7.8 650
12.9 11.9 -1.0 673
14.2 11.3 -2.9 814
21.5 17.4 -4.1 662
12.6 13.1 0.5 721
17.0 17.8 0.8 740
14.9 9.6 -5.3 27
18.8 24.8 6.0 1020
15.3 16.0 0.7 1129
-1.15
3.94 Q/H

PROD(CCEA)

1615
256
623
646
536
749
775

1347
1181

(s) Transcaucasus winter wheat

Y(FAS) Y(CCEA) ERROR PROD

12.1 10.0 -2.1 865
12.1 12.4 0.3 935
12.5 12.4 -0.1 953
9.4 12.1 2.7 686
11.9 10.6 -1.3 785
14.2 13.1 . -1.1 919
14.9 13.7 -1.2 865
15.2 - 15.0 -0.2 958
14.5 16.8 2.3 908
14.7 15.9 1.2 898
0.05

1.51 Q/H

PROD(CCEA)

717
959
942
8383
702
851
797
945
1053
969

PROD(FAS)  Z  PSI(Z)
76568
69101
64299
66483
70778 -623 1
49688 142 0
74399 -431 1
59686  ~271 1
100499  ~393 1
77419 -510 1
93393  -567 1
79917 721
99734  -493 1
98760  -712 1
85993
109784
83913 -
Hg: ACCEPT  SUM 9
PROD(FAS) Z  PSI(Z)
76568
69107
64299
66483
70778
49688
74399
59686  -315 1
100499  -670 1
77419 -593 1
93393  -445 1
79917 -447 1
99734  -583 1
98760  -559 1
85993  -624 1
109784  -615 1
83913  -567 1
0

Hg: ACCEPT SUM T



" TABLE ‘6.—:Continued.

(t) Southern Kazakhstan winter wheat

YR Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA) PROD(FAS) JA PSI(Z)

58 76568

59 . 69101

60 64299

61 b 66483

62 - 70778

63 49688

64 . . : 74399

65 6.8 -. 4.2 -2.6 550 337 59686 ~104 1
66 8.8 13.1 4.3 746 1112 100499 -382 1
67 10.8 9.3 -1.5 915 789 77419 -427 1
68 8.8 12.3 3.5 759 1060 93393 -403 1
69 6.7 12.1 5.4 551 © 999 79917 -184 1
70 10.5 13.9 3.4 953 1263 99734 -484 1
71 11.6 11.6 0.0 1092 1094 88760 -733 1
72 12.5 13.8 1.3 1307 1446 85993 -649 1
73 11.8 14.7 2.9 1354 1686 109784 -630 1
74 10.7 7.8 -2.9 1349 984 83913 -278 1
BIAS: 1.38 . . Hp: ACCEPT SUM 10
RMSE: 3.715 Q/H )

{u) Central Asia winter wheat -

YR 'Y(FAS) Y(CCEA) -ERROR PROD  PROD(CCEA)  PROD(FAS) Z  PSI(z)

58 ' : 76568
59 _ ’ ' 69101
60 , 1 64299
61 . . . 66483
62 : 70778
63 , 49688
64 74399
65 7.1 5.5 -1.6 713 556 59686 -250 1
6 7.9 8.7 0.8 849 933 100499  -601 1
67 8.1 7.4 .-0.7 710 648 77419 -439 1
68 6.5 9.9 3.4 713 1084 93393 -340 1
69 1.4 8.7 -2.7 1116 855 79917  -323 1
70 9.3 9.9 0.6 965 1024 99734 -656 1
71 10.6 8.4 -2.2 885 698 98760 -400 1
72 11.0  10.8 -0.2 964 975 85993 -636 1
73 10.6  12.1 1.5 886 1014 109784 -618 1
74 10.0 9.7 ~0.3 804 784 83913 -554 1
BIAS: -0.14 ‘ Ho: ACCEPT SUM 10

RMSE:  1.74 Q/H
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TABLE 6.— Continued.

(v) Northwest Asia winter wheat

YR  Y(FAS) VY(CCEA) ERROR PROD

58

59

60

b1 10.2 10.6 0.4 13
62 9.6 8.0 -1.6 18
63 9.7 10.3 0.6 22
64 10.5 9.7 -0.8 54
65 8.8 10.4 1.6 56
66

67 12.2 13.1 0.9 55
68 11.0 9.5 -1.5 48
69 12.4 12.5 0.1° 63
70 13.6 12.9 -0.7 84
71 13.4 13.7 0.3 103
72

73

74

BIAS: -0.07

RMSE : 1.00 Q/H
(w) Northeastern

YR Y{FAS) Y(CCEA) ERROR PROD

58

59

60

61

62 .
63 10.4 6.3 -4.1 64
64 10.1 13.3 3.2

65 9.0 7.4. -1.6 b22
66 13.4 13.8 0.4 825
67 8.9 10.2 1.3 264
68 8.5 8.3 -0.2 223
69 7.7 6.1 -1.6 278
70 11.9 17.3 5.4 124
71 10.1 10.3 0.2 142
72 11.1 7.9 3.2 208
73

74

BIAS: -0.02

RMSE:  2.71 Q/H

b5 ¢

PROD{CCEA)

13
15
24
50

59
42
63

105

PROD(FAS)

76568
69101
64299
66483
70778
49688
74399
59686
100499
77419
93393
79917
99734
98760
85993
109784
83913

Z

-66.

-70
-75
-132
-130

-147
-134
-159
-196
-226

PSI(Z)

el —t ed w—] -]

J O R e |

Ho: ACCEPT SUM 10

Caucasus spring wheat

PROD(CCEA)

39

430
851
303
218
219
145
148
171

36

PROD(FAS)

76568
69101
64299
66483
70778
495688
74399
59686
100499
77419
93393
79917
99734
98760
85993
109784
83913

FA

-73
~-158
-266
-628
-303
-314
-237
-248
-264
-234

PSIki)

Hp: ACCEPT SUM 10



YR Y(FAS)
53

59

60

61

62  12.5

63  10.2

64  15.5

65  13.8

66 14.4

67 15.6

68  15.9

69  18.0

70 18.6

71 17.9

72

73

74

BIAS: ~-0.56

Y(CCEA)

RMSE:  2.28 Q/H

[ 3 L3
D~ g (N LA = D N

TABLE 6.— Continued.

(x) Western black soil zone spring wheat

ERROR

I
—ONOOOCOWMNMN
» - L - . L] - - - -
N0~ O

PROD PROD(CCEA)

131

196
303
321
383
464
855
702
524

(y) Eastern black

YR  Y(FAS) Y(CCEA) ERROR - PROD

58

59

60

61

62 12.1
63  10.5
6  14.1
65  16.2
66  12.8
67  14.7
68 17.0
69  16.9
70 19.6
71 16.7
72

73

74

BIAS: -0.81

RMSE: 2.50 Q/H

» - L]
] — NP JTON O

]
SO S e J SV P
- - - L] - . » L] L] ‘.
—oNPWNWS—O

179

177
608
513
520
653
1418
. 1106
616

101
54
155
286
300
381
488
1099
679
487

PROD(FAS)

76568
69101
64299
66483
70778
49688
74399
59686
100499
77419
93393
79917
99734
98760
85993
109784
83913

Z

-159
-103
-199
-275
-367
-382
-453
-419
-559
-453

PSI(Z)

e o] et e el ] ] merd ot —

Hp: ACCEPT SUM.10

soil zone spring wheat

'PROD(CCEA) PROD(FAS)

169

160
446
542
510
599
1767

1001

465

37

76568
69101
64299
66483
70778
49688
74399
69686
100499
77419
93393
79917
99734
98760
85993

109784 .

83913

z

-235
-145
=227
-203
-493
-434
-475
~491
-602
-328

PSI(Z)

— o e —d el el et ] ]

Ho: ACCEPT SUM 10



* TABLE 6.— Continued.

(z) Central region spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA) PROD(FAS) Z PSI(Z)

58 76568
59 69101
60 64299
61 66483
62 . 70778
63 49688
64 3.1 6.7 4.6 134 291 74399 -172 1
65 7.1 10.1 3.0 249 353 59686 ~-221 1
66 10.4 8.5 -1.9 433 356 100499 -346 1
67 13.3 13.3 0.0 594 550 77419 ~-417 1
68 12.1 12.4 0.3 467 479 " 93393 ~461 1
69 14.1 17.6 3.5 835 1044 79917 ~-437 i
70 15.8 14.5 -1.3 751 690 - 99734 -526 i
71 14.2 15.2 1.0 867 927 98760 -617 1
72 10.4 12.9 2.5 631 783 85993 ~428 1
73 18.3 18.2 -0.1 953 948 109784 ~716 1
74 83913
BIAS: 1.06 Ho: ACCEPT SUM 10

RMSE:  2.16 Q/H
(aa) -Volga-Vyatsk spring wheat

YR Y(FAS}) Y(CCEA) ERROR PROD  PROD{CCEA) PROD(FAS) 'z PSI(Z)

58 76568

59 69101

60 . : _ 64299

61 66483

62 . 70778

63 . 49688

64 8.7 7.4 -1.3 69 589 74399 -362 1

65 15.2  -7.2  -8.0 1141 537 59686 204 O

66 9.1 7.1 -2.0 670 525 100499  -369 1

67  10.6 10.4  -0.2 728 715 77419 -513 1

68 12.0 12.1 0.1 718 726 93393  -574 1

69  15.0 15.9 0.9 1056 1120 79917 -605 1

70 9.3 13.6 4.3 538 788 99734 -377 1

71 14.2 13.3  -0.9 776 727 98760  -550 1

72 15.3 1.1 -4.2 790 571 85993  -276 1

73 12.7 18.2 5.5 772 1109 . 109784 -443 1
74 83913

BIAS: -0.58 Hy: ACCEPT  SUM 9

RMSE:  3.71 Q/H

38



TABLE 6.— Continued.
(bb) Upper Yolga spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA) ~ PROD(FAS) Z PSI(Z)

58 76568
59 69101
60 64299
61 66483
62 12.4 11.1 -1.3 1572 1411 70778 -546 1
63 10.7 10.1 ~0.6 1378 1296 49688 -485 L
64 10.1 10.2 0.1 1379 1388 74399 ~-710 1
65 11.5 9.7 ~-1.8 1623 1365 59686 -380 1
66 12.2 11.1 ~-1.1 1746 1588 100499 -735 1
67 14.9 15.7 0.8 2036 2147 77419 -801 1
€8 16.8 15.9 -0.9 2328 2209 93393 -897 1
69 17.7 19.0 1.3 2774 2983 79917 ~883 1
70 14.0 16.8 2.8 1907 2289 99734 -686 1
71 17.0 15.4 -2.6 2034 1839 98760 -758 1
72 85993
73 109784
74 83913
BIAS: -0.23 Ho: ACCEPT SUM 10

RMSE: 1.42 Q/H
(cc) Middle Volga spring wheat

YR Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA) PROD(FAS) Z  PSI(Z)

58 76568
59 69101 -
60 64299
61 66483
62 8.6 10.5 1.9 2873 3510 70778 -478 1
63 9.0 10.9 1.9 2530 3061 49688 -341 1
64 11.6 10.6 -1.0 3713 3384 74399 ~793 1
65 8.3 7.1 -1.2 2813 2406 59686 -440 1
66 12.3 9.3 ~3.0 4785 3613 100439 -175 1
67 8.9 9.2 0.3 3534 3635 77419 -1085 1
68 11.7 13.8 2.1 4301 5061 93393 ~777 1
69 11.9 9.4 -2.5 4820 3822 79917 -238 1
70  11.7 13.6 1.9 4076 4727 99734 ~884 1
71 12.0 10.7 -1.3 3741 3342 98760 -886 1
72 7.5 co 85993
73 109784
74 83913
BIAS: -0.09 Hg: ACCEPT SUM 10

RMSE:  1.86 Q/H

39



TABLE 6.— Continued.
(dd) Lower Volga spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD  PROD(CCEA) PROD(FAS) VA PSI(Z)

58 76568
59 69101
60 64299
61 66483
62 70778
" 63 7.0 5.5 -1.5 882 696 49688 ~-230 1
64 10.3 12.6 2.3 1394 1669 74399 -513 1
65 9.5 7.8 -1.7 1573 1296 59686 -345 1
66 9.6 11.4 1.8 1943 2299 100489 -719 1
67 7.7 9.6 1.9 1278 1598 . 77419 -466 1
68 8.4 10.8 2.4 1457 1866 93393 -524 1
69 7.9 5.7 -2.2 1475 1055 79917 -229 1
70 11.4 15.3 3.9 1670 2241 99734 -486 1
71 ~ 9.7 8.6 -1.1 1169 1039 98760 -586 1
8.1 2.1 -6.0 1387 354 85993 643 1
73 109784
74 . 83913
BIAS: . -0.02 Ho: ACCEPT SUM 9

RMSE: 2.83 Q/H
(ee)} Northwestern Urals spring wheat

YR Y(FAS)  Y{CCEA)  ERROR PROD  PROD(CCEA) PROD(FAS) z PSI(Z)

58 - 76568
59 69101
60 64299
61 66483
62 70778
63 49688
64 9.5 7.5 -2.0 472 . 373 74399 - -273 1
65 5.8 6.0 0.2 285 295 59686 -287 1
66 8.7 8.9 0.2 45] 461 100499 -471 1
67 8.9 10.6 1.7 401 478 77419 -353 1
68 8.7 10.1 1.4 367 424 93393 -388 1
69 9.5 8.8 -0.7 397 368 79917 -354 1
70 13.0 11.0 -2.0 528 . 445 99734 -388 1
71 9.5 12.3 2.8 353 458 98760 -371 1
72 11.0 12.4 1.4 476 539 85993 -418 1
73 11.6 10.1 -1.5 347 301 109784 -360 1
74 ) 83913

jov)
—
=
wh
o
j—
8]

. Hp:- ACCEPT SUM 10
RMSE: 1.60 Q/H .
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TABLE 6.— Continued.

(ff) Southern Urals spring wheat

YR Y(FAS) Y(CCEA) ERROR  PROD PROD(CCEA)  PROD(FAS) yA PSI(Z)

58 10.6 7.5 -3.1 4331 3064 76568 184 0
59 7.4 9.7 2.3 2957 3883 69101 -232 1
60 6.4 11.1 4.7 2752 4766 64299 +776 0
61 8.6 8.2 -0.4 3623 34N 66483 -922 1
62 70778
63 49688
64 ‘ 74399
65 8.8 6.7 -2.1 4343 3331 59686 15 0
66 12.6 12.8 0.2 6359 6449 100499  -1710 1
67 11.9 8.9 ~3.0 5795 4348 77419 150 0
68 12.9 18.8 5.9 6571 9573 93393 888 0
69 79917
70 99734
71 12.7 12.5 -0.2 5849 5760 98760 -1597 1
72 85993
73 109784
74 - 83913
BIAS: 0.48 Hp: REJECT SUM 4

RMSE: 3.08 Q/H

(9g} Northeastern Urals spring wheat

YR - Y(FAS) Y(CCEA)- ERROR PROD PROD(CCEA)  PROD(FAS) z PSI(Z) .

58 76568
59 - 69101
60 64299
61 - : 66483
62 70778
63 49688
64  16.0 0.9  -5.1 6905 4690 74399 894 B
65 9.4 7.1 -2.3 3936 2968 59686 27 0
66 14.0 15.8 1.8 5746 6482 100499  -1069 1
67  12.7 15.3 2.6 5030 6078 77419 -486 1
68  17.9 19.1 1.2 7064 7550 93393 -1392 1
69  14.2 13.9  -0.3 5768 5635 79917 -1368 1
70 14.9 15.0 0.1 5641 5669 99734 -1653 1
71 13.8 2.4  -1.4 5103 4580 98760  -981 1
72 17.7 7.2 -0.5 6330 6136 85993 -1430 1
73 13.4 14.2 0.8 4574 4852 109784 -1354 1
74 : 83913
BIAS: =0.31 Hp: ACCEPT  SUM 8

RMSE:  2.14 Q/H
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TABLE 6.— Continued.

(hh) Western Kazakhstan spring wheat

Yﬁ Y{FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD{FAS) z PSI(Z)

58 9.5 7.9 -1.6 1609 1336 76568  -442 1
59 4.6 5.0 0.4 741 804 69101  -464 1
60 2.6 7.2 4.6 399 1100 64299 106 0
61 4.4 5.0 0.6 661 756 66438  -406 1
62 70778
63 49688
64 74399
65 6.7 4.0 -2.7 1237 741 59686 26 0
56 7.8 8.6 0.8 1446 1594 100499  -747 1
57 7.7 1.4 -6.3 1363 243 77419 813 0
68 7.5 14.4 6.9 1533 ° 2937 93393 233 0
69 _ 79917
70 99734
7 8.9 7.7 - -1.2 1532 1322 98760  -598 T
72 85993
73 109784
74 : 83913

BIAS: 0.17 - Ho: REJECT  SUM 5
RMSE: 3.67 Q/H T : ,

(i1) Kustanay Oblast spring wheat

YR Y(FAS) Y(CCEA) ‘ERROR PROD PROD(CCEA)  PROD(FAS) z PSI(Z)

58 5.2 6.1 +0.9 2156 2537 76568 -605 1

59 6.7 9.3 2.6 2563 3566 69101 -107 1

60 6.3 8.1 1.8 2504 3226 64299 -296 1

61 4.8 5.7 0.9 1798 2142 66483 -500 1

62 70778

63 ) 49688

64 . 74399 ,

65 7.1 3.9 -3.2 2854 1552 59686 621 0
66 7.9 13.2 5.3 3072 5146 100499 466 0
67 8.5 9.2 0.7 3158 3425 77419 -884 1

68 11.8 8.0 -3.8 4861 3303 93393 316 0
69 : 79917 “
70 99734

71 8.8 9.3 0.5 2933 3100 98760 -1070 1

72 85993 '

73 ‘ - - 109784

74 83913

BIAS: 0.64 Hp: REJECT SUM 6

RMSE: 2.67 Q/H
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TABLE 6.— Continued.

(ij) Tslinograd Oblast spring wheat

YR Y(FAS) Y(CCEA) ERROR PROD

58 7.8 11.6 3.8 2853
59 7.1 10.4 3.3 2486
60 . 8.3- 7.6 -0.7 2885
61 7.0 6.7 -0.3 2358
62 '

63

64

65 7.1 2.0 -5.1 2712
66 7.5, 9.5 2.0 2749
67 6.2 5.0 -1.2 2134
68 11.2 6.5 -4.7 3961
69

70 ‘ .

71 9.5 9.6 0.1 2071
72

73

74 .

BIAS: -0.31

RMSE:  2.97 Q/H°

"PROD(CCEA)

A247
3658
2650
2244

774
3495
1736
2282

2093

(kk)' Northern Kazakhstan spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD

58 8.3 9.9 1.6 3354
59 9.6 9.6 0.0 3609
60 9.9 10.2 0.3 3816
61 7.2 8.7 1.5 2691
62
63
64

9.0 3.4 -5.6 3429
66 11.8 13.6 - 1.8 4240
67 8.4 8.4 0.0 2844
68 11.5 9.7 -1.8 4036
69
70
71 12.0 12.0- 0.0 3962
72
73
74
BIAS: -0.24

RMSE:  2.18 Q/H

'PROD(CCEA)  PROD(FAS)

4019
3610
3932
3258

1280
4880
2834
3405

3949

43

PROD(FAS)  Z
76568 119
69101 18
64299  -688
66483  -750
70778
49688
74399
59686 1457

10049  -579
77419 422
93393 647
79917
99734
98760  -995
85993

109784
83913
Ho: -REJECT

Z
76568  -575
69101 -1116
64299  -1027
66483  -474
70778
49688
74399
59686 1531

100499  -926
77419 -1037
93393  -630
79917
99734
‘98760  -1393
85993

109784
83913
Hg: ACCEPT

PSI(Z)

QO

SUM 5

PSI(Z).

-l — —d ]

—t el d

SUM, 8



TABLE 6.— Continued.
(11} Paviodar QOblast spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD(FAS) YA PSI(Z)

58 12.1 10.8 -1.3 2459 2192 76568 -649 1
58 - 7.1 7.6 0.5 1390 1485 69101 ~642 1
60 10.3 7.7 -2.6 2065 1541 - 64299 -180 1
61 5.2 6.2 1.0 1049 1258 66483 -438 1
62 70778
63 49688
64 74399
65 5.9 1.3 -4.6 970 207 59686 514 0
66 7.6 7.0 -0.6 1168 1074 100499 -641 1
67 4.6 2.0 -2.6 640 273 77419 42 0
68 7.9 6.2 -1.7 1120 872 93393 -390 1
69 79917
70 - 99734
71 10.7 9.1 -1.6 1014 862 98760 -500 1
72 . : ' . 85993
73 ' 109784
74 ) 83913
BIAS: -1.50 . ‘ Ho: ACCEPT SUM 7

RMSE: 2.20 Q/H

(mm) Western Siberia spring wheaf

YR Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD(FAS) JA PSI(Z)

58 ) 76568
59 69101
60 64299
61 66483
62 70778
63 2.1 3.5 . 1.4 1019 1708 49688 38 0
64 11.5 9.9 -1.6 5419 4656 74399 -553 1
65 3.3 4.0 0.7 1510 1831 59686 -418 1
66 13.7 13.9 0.2 6232 6336 100499  -1680 1
67 11.0 7.1 -3.9 4809 3122 77419 588 0
68 13.4 1.4 -2.0 5999 5114 93393 -660 1
69 13.5 7.4 -6.1 6180 3389 79917 1627 0
70 12.8 12.5 -0.3 5693 5556 99734 1527 i
71 11.1 14.6 3.5 4431 5820 98760 -306 1
72 12.0 16.5 - -4.5 4524 6230 - 85993 69 0
73 109784
74 . . 83913
BIAS: -0.36 ‘ Ho: REJECT SUM 6

RMSE:  3.07 Q/H
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TABLE 6.— Continued.

(nn} Altay Kray spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD(FAS) JA PSI(Z)}

58 76568
59 ) 69101
60 64299
61 66483
62 70778
63 1.5 . 3.2 1.7 641 1370 49688 146 0
64 12.5 9.9 -2.6 5716 4544 74399 -128 1
65 4.8 5.3 - 0.5 2174 2418 59686 -605 1
66 10.8 12.4 1.6 4617 5311 100499 -940 1
67 9.9 7.1 -2.8 3846 2748 77419 - 67 0
68 14.7 10.7 -4.0 5928 4303 93393 207 0
69 12.4 9.0 -3.4 5059 3655 79917 196 0
70 13.5 12.3 -1.2 5160 4689 99734 -1058 1
71 14.5 15.5 1.0 5229 5583 98760 -1306 1
72 12.7 20.C 7.3 4526 7119 85993 843 0
73 109784
74 83913
BIAS: -0.19 Hp: REJECT  SUM 5

RMSE:  3.22 Q/H

(o0) Southern Kazakhstan spring wheat

YR  Y(FAS) Y(CCEA) 'ERROR ° PROD _hPROD(CCEA) PROD(FAS) VA PSI(Z)

58 76568

59 69101

60 : 64299

61 66483

62 : 70778

63 6.1 3.9 -2.2 1605 1026 49688 74 0
64 10.7 14.2 3.5 2897 3833 74339 -258 1
65 6.0 3.4 -2.6 1666 950 59686 184 0
€6 12.2 10.0 -2.2 3356 2759 100499 -580 1
67 2.3 5.6 3.3 592 1432 77419 95 0
68 6.7 5.7 -1.0 1777 15623 03393 -589 1
69 79917

70 ) 99734

71 8.0 8.1 -0.9 3750 3382 98760 -924 1
72 9.7 14.5 4.8 4052 6070 85993 403 0
73 8.1 9.3 1.2 2633 3019 109784 =901 1
74 8.6 12.4 3.8 2876 4157 83913 ~40 1
BIAS: 0.77 Hp: REJECT SUM 6
-RMSE: 2.83 Q/H
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TABLE 6.— Continued.

{pp) Central Asia spring wheat

YR  Y(FAS) Y(CCEA) ERROR PROD PROD(CCEA)  PROD(FAS) Z PSI(Z)

58 - 76568
59 69101

60 _ 64299

61 66483

62 70778

63 49688

64 74399

65 3.7 4.4 0.7 156 188 59686  -205 1
66 5,2 6.1 0.9 142 167 100499 -265 1
67 3.9 5.0 1.1 139 178 77419 -223 1
68 6.4 6.9 0.5 155 167 93393  -267 1
69 6.1 6.6 0.5 170 184 79917  -257 1
70 6.7 6.0 -0.7 149 134 99734  -243 1
7 5.5 5.3 -0.2 82 80 98760  -197 1
72 7.3 8.2 0.9 102 115 85993  -209- 1
73 7.1 6.6 -0.5 137 127 109784  -254 1
74 6.6 5.7 -0.9 71 61 83913  -150 1
BIAS: 0.23 - Ho: ACCEPT SUM 10
RMSE: 0.74 Q/H .

(qq) Eastern Siberia spring wheat

YR Y(FAS) Y(CCEA) ERROR . PROD PROD{CCEA)}  PROD(FAS) z PSI(Z)

58 76568
59 _ 69101

60 64299

61 66483

62 70778

63 11.5 9.2 1.3 4388 3506 49688 -5 [
64  10.6 9.1 -1.5 3830 3303 74399  -58] 1.
65 10.4 8.9 1.5 3485 2997 59686  -458 1
66 14.8  14.7 -0.1 4912 4875 100499 -1528 1
67 13.5  13.9 0.4 - 4339 4462 77819 -1191 1
68 11.6  14.2 2.6 3784 4619 93393  -634 1
69 7.0 8.5 1.5 2339 2841 79917 -563 1
70 13.3 12.4 -0.9 4478 4175 99734 1140 1
71 147 13.8 0.9 4676 4401 98760 1199 1
72 11.1 13.6 2.5 3376 4139 85993  -571 [
73 109784

74 : o 83913

BIAS: -0.02 . Ho: ACCEPT SUM 10

RMSE: 1.64 Q/H
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TABLE 6.— Concluded.

(rr) Far East spring wheat

YR Y(FAS)} Y(CCEA)  ERROR PROD PROD(CCEA)  PROD{FAS) Z PSI(Z)

58 76568
59 © 69101
60 64299
61 , 66483
62 7.9 6.5 1.4 523 427 . 70778  -293 1
63 4.4 6.2 1.8 293 413 49688  -200 1
64 8.7 7.5 1.2 585 469 74399 -382 1
65 6.8 7.2 0.4 378 402 50686  -322 1
66  10.5 8.9 1.4 594 502 100499  -410 1
67 10.0  11.4 1.4 572 650 77419 -424 1
68 10.1  13.9 3.8 591 8l 93393  -395 1
'69 79917
70 10.9 9.2 1.7 649 548 99734  -422 1
71 11.4 9.8 1.6 674 577 98760  -437 1
72 1.1 10.6 -0.5 617 589 85993  -475 |
73 ' \ 109784
74 o 83913
BIAS: -0.06 ' Hp: ACCEPT SUM 10

RMSE: 1.77 Q/H

(ss) Northwestern region spring wheat

YR Y(FAS) Y(CCEA) ERROR  PROD  PROD(CCEA) - PROD(FAS) Z  PSI(2)

58 76568
59 69107
60 64299
61 66483
62 8.0 5.0 3.0 121 76 70778 =119 1
63 7.7 5.9 -1.8 133 102 49688  -128 1
64 7.6 5.9 -1.7 112 a7 74399 -155 = 1
65 9.3 8.6 0.7 99 91 59686  -157 1
66  10.6 7.2 -3.4 116 78 100499  -160 1
67 9.8 10,2 0.4 100 104 77419 -197 1
68 5.3 10.4 5.1 41 80 93393  -154 1
69 -10.5 11.8 1.3 77 86 79917  -176 1
70 10.0 12.2 2.2 68 82 99734  -188 1
71 . 98760
72 11.4 9.8 -1.6 48 41 85993  -126 1
73 109784
74 ‘ 83913

_BIAS: -0.32 - Hg: ACCEPT SUM 10

RMSE:  2.50 Q/H
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Figure 7.— Map of the USGP wheat model regions for Phases I and II.
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TABLE 7.— TEST RESULTS OF A 10-YEAR BOOTSTRAP OF THE USGP PHASE I MODELS

YR Y(SRS) Y{(CCEA}
6 26,0 23«5
66 P2.5 e
67 21.5 2Ue5
614 26,0 2hon
69 ZB,1 3045
70 2H.2 2Be7
71 30.8 28.1
72 29.3 £29.1
73 30.8 36.7
T4 238 284

REAS: -0«9R BU/AC

RMSE S 2«77 RHU/AC
YR Y(SRSY Y{(CCEM)
ah  Ph.A 22t
66 7.1 17.%

L 67 1T.5 18a.a
58 2.3 200
h9  Z7.7 25«7
70 23.8 dlas
Tl 22.R 20,7

TP £h.3 2l
73 2049 2208
T4 1B.5 2leY

rTas: Oaab BU/0C

RMEF ¢ 240 pllzac

{a} Aggregation

ERROR ACKEAGE PRUOD{SRS) PROD(CCEA) Z PSI(Z)
0e6 35072270, B4291715%0. 823164121.-39841205. |
~2e4 35590610, RO0021330. HABAR3G575, 29256745, 0
1.0 39754720. 854165030« €14111697.-20336126. 1
l1e2 38509110. 999437770. 955128066,.-26350536, i
=2+3 3I3B84000. 9530626R0M.1032439058. 119594856, 0
“0,1 31311290, BB1593760. 854370522,-59542908. 1
2.7 34663250,1066620450. 974494065, 16716330. 0
0e1 33383330. 97765K560. 977816202.-64278092., 1
-5.9 39913960.123046929“.1463994948.14@531492. 0
~4e6 45822300.10R9047800.1301771660.135728192, 0
SUm: B

REJECT 90/90

{b) Montana spring wheat

ELROP ACHRE AGE PROD (SRS} PROD(CCEA) Z FSI(T)
“2e0) 1599500« 33286700 3646600. -8600703. 1
deh 145951900, 32lavsdin. 25408250, ~4599346, 1

~e% 1792700. 30647500, 32249640, =98368172. 1
le3 1635000, 34849500, 32700000.-11045078. 1

2e0 1217000« 33721000, 3127690y.~10P3038%, ]

Cal 1640500 359240700 35735100 . =9144206, 1

2.1 21950004 S0061000. 4549R600.-11791402, ]

Gag 1742100. 4577990 0. 4£546RE1(.-16649459, 1

-1.9 1798%01). 3T7T6T3END. 41014920.-118R0OGT6. 1
_3.4 IQOJ\JUOQ 3630??”“- 4?‘38(‘)700- "?370039. ).
SuUMe: 10

ACCEPT 90/90
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TABLE 7.— Continued.

North Dakota spring wheat
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TABLE 7.— Continued.

South Dakota spring wheat

(e)

PSI(Z)

PROD (SRS} PROD(CCFA) 4

EHROR ACHEAGE

Y (CCEA)

YR Y (5KS)

e P ped e P i —

* & 8 & 08" % s
TONOOMFINDO Y
A MNOENE NO Y
—t D= D N DD
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MO MM P i~
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PN RPCOMT
fhb~b 1 ) ~t—t
i 14
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10

SUM:
ACCEPT 90/90

(le 07 BU/AC
224 BU/AC

Rias:
PMLE

(f) Montana wihter wheat

PSI(Z)

FA
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FROGICCEAR)

ACREAGE PRUD(SRS)
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ACCEPT 90/90
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TABLE 7.— Continued.

(g) Badlands winter wheat

Ye Y (5RS)  Y(CCra) Yewix  ACHEZWBE  PHUD(SRS) “w0D(0CER) Vi PSI7)

L ERETE 1 2at -4 .6 wlzZehae 13959236, 1H1A1 750 =34bhyla, 1
Y Y I Alrel 12ea 11390490, BTN, APrYaGn, 1973750, 0
bt f"}ol AOe' 3ar 13n3duti, q”““—""l?“. '1!_',]:’O:.—_ 4r1a =k 7"‘1?(’5‘31. 1
o - e A f Cef 1318ABRN, " 4-w20970, sG0TS1s,=]11]1208040, ]
Ay S e ""'-"o]. l]?t"lf“- Ardnhlan, /"c‘“],'“:"-"llﬁf‘?hhoo ]
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7% /%45 Caa 4ot Lrafnnt, 36510010.  ILRLRTA0. —wNG2PR T, 1
fa P41 e 4.3 173w 3100. Yy pandan, 45] dngail, =RASHS [ 35, 1
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gt ! SadD Al 7 ag ALCERT G0/90
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TABLE 7.— Continued.

(i) Colorado winter wheat
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TABLE 7.— Continued.
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TABLE '7.— Concluded.

(m} Texas lower plains winter wheat.
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TABLE 8.— TEST RESULTS OF AN 11-YEAR BOOTSTRAP FOR THE USGP PHASE II MODELS
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TABLE 8.— Continued.

(e) South Dakota spring wheat
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(g) Badlands winter wheat
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TABLE 9.— TEST RESULTS OF A 10-YEAR BOOTSTRAP FOR THE USGP PHASE III MODELS
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TABLE '9.— Continued.

(c} North Dakota spring wheat
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TABLE 9.— Continued.

Minnesota spring wheat
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(f) South Dakota -spring wheat
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TABLE 9.— Continued.

(g) Montana winter wheat
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TABLE 9.— Continued.

(i) Nebraska winter wheat
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TABLE 9.— Continued.
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Kansas winter wheat

PSI(Z)

Z

PROD(CCEA)

ACREAGE  PROD (SRS)

FRROR

Y {CCEA)

YR Y (5RS)

et e et e (0 o e} 3 el 4

AR RN
OO DO DO O F
NN N

"8 s 08 ¥ s a0 88
eI o Lo o
co~L G Cogo
CoOFLIrSLTOWU
[=1o v ol o V- m Yow ko 00 e}

NNC T et D 1 N
ANNMANI MMM MM

* & 8 & % & 8 8 8 @
TCoCooeCS
Qoo CcoC oD
DOODIODIDINOD
O SO OS
DNV VSO DS
SCh-NOSFF i
OO PR PO AN -
—t et e —t

O~ Re=0rM
t e e s 00
D OMNM—INNS
) i [ 2 )

LUHF~O 0T IM
® 080 % e e e
SFADVT NN —~tD
NN MNNTMM ™

coooFreoneo
LR R RN I I
Ot (T F M-~ T O
O MnMmmoem

s o ST AT FONT Nl
DD L= PP pabe P be ]
1

#

SUM:
ACCEPT 90/90

RIAS
RASF 2

eH72 BU/AC

3.0R BU/AC -

(1) Oklahoma winter wheat

PROD(CCER)

ERROR ACREAGE

Y{CCER)

YR Y (SKS)

PROD (SRS)

1

ot o ] et pramd el g el et et

s a8 08 s
LDOOFTVONOL L
= C OO UND
O S = M N0 =t
AN MO NONC M TN
C MO D C XL g
NOR S S M
3T rlNF e 0
PO L-MNTMNN

f r—t =t

GRBA.
4000
2992,
9488,
4000.

NL e F O SO0
DAL D P~
(=T Nl ke af ol [y o VIS J
VA DN -MOIF M

— = = i

LI B N B
cCCOoOOOOOCO
CODCOIOONS
P OANDND DN
DM@ M) N

N AL =3 01

DD NN D
443383455%

P OVT: O ity
e & 4 8 >0 R
D= N e O (s
[ T T

~nénToo0oTN
.......0.0.
oM I NND O NIM
NN NN NS

L= o S XY T B Tt Ry R
IOOODAOOOOO
Pt NS =N
OIS (U N DU Y

I~ G0 S NN
D CD M PP e

i S
1
!

10

SUM:
ACCEPT 90/90

-0.07 BU/AC

RIAS:

2e2]1 BL/AC

RMSF &

70



TABLE 9.— Continued.
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TABLE 9.— Concluded.

(o) Texas Edwards Plateau West winter wheat
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TABLE 10.— TEST RESULTS OF A 10-YEAR BOOTSTRAP FOR THE USGP PHASE III

MODELS WITH OBJECTIVE TREND

(a) Aggregation
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TABLE 10.-— Continued.

(c) North Dakota spring wheat
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TABLE T0.— Continued..

GE 18
ORIGINAL PA!
OF POOR QUALITY

(e) Minnesota spring wheat

PST(Z)4

ACREAGE PROD({SRS) PROD(CCEAR) Z

ERROR

Y (CCEA)

YR Y (5RS)

ok gt ped et i el i bt et

® 0 0D & & % & 8 0 O
LY b et INOU P - (JAD et
AU N (N = O (S0
PO M IO~
OO0 -
FOMLP OO~
UINM~eoco o
UMM O~
___._____ﬂ
o @ & 2 8 B0
COOCOoOOODOD
NOFNNOONNNN
O NN S MM~
o ecNNRINMLN
i red et P 0 (D
DO B et (T e = O N
(a3 A e M) a4 Lo LY i

~{\

e e s 00 0 s o
coooCoodoCo
COCCoOCTOOOD
LR ONOR NN G
NN OV O MIND F
OO ONON-OMO T
=00 NSOM T
N et O A (MO LD

—i 0\

o eo0 s s s a0
cooocoocod
(=L a-fvelo o Lon Lo L an J o)
~ OO OO
=t A O 0N
N~ OUr O3 00D

D

MG I~ AL IO

2 & & 0 0 & &0 B 0
o laple Lo Tip Taptenden Tl
t [ | | |

DO L= OPND
..n-OOOrI'-I
A g VR It t=Ts
MMM M N

L O 0N F O
¢ s e 00 30ean
OO et IO
moNNmMMAMmmMmMnMm

10

ACCEPT 90/90

-
»

SUM

=~0:65% BU/AC
3.81 BU/AC

RIAS:
RMSE ¢

(f) South Dakota spring wheat
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TABLE 10.-— Continued.

(g) Montana winter wheat
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TABLE 10,— Continued.
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TABLE 10.— Continued.

(k) Kansas winter wheat
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TABLE 10.— Continued.
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(n) Texas lower plains winter wheat
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TABLE 10.— Concluded.

(0) Texas Edwards Plateau West winter wheat
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TABLE 11.— TEST RESULTS OF A 10-YEAR BOOTSTRAP 'OF BASELINE FEYERHERM

MODELS FOR THE USGP

(a) Aggregation
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TABLE 11.— Continued.

(c) North Dakota spring wheat aggregation
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RIAS: -0.10 Hl/aC StiMe 10
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{d) Red River spring wheat aggregation
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RThS: .87 BU/AC QljMs 10
PMSF 270 BUZAC ALCePT G0/90
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TABLE 11.— Continued.

(e) Minnesota spring wheat aagregation
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gf) South .Dakota spring wheat aggregation
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TABLE 11.~— Continued.

{g) Montana winter wheat aggregatien

ERROR  ACREAGE PRODI(SARS)Y PRNAN{KGU } 4 PST(7)
D6 2753700. RKPL14RO0N, ADGIR0G0 , ~17242017. !
1.3 27060010, Bagp7lan, Bl1450600,~-1735420R. 1

=16 ZPAARDNN, SRLQRONN, AP143200,-13P75170. 1

=-1.R 1RK1Z2000. G04G47TNND0 . 4326437200 . ~106A4609, 1
0.8 1794000, S3382100. K2024000,~156%100604, ]

=-2.5 1761000, 47097390, 81421200, ~109751172. 1

~1e1 2053000. 54234500, SBAR&ELTEO(,,~]H]1TH]II6. i
3.0 PR140ONN. TARZATNN. &A009601,.~12860537, j
447 296T000. 1023752300, S13RIN0C.~139N9749, 1

1.4 3039T0N. QARRRAKNN. TUIZ22010.~2091R560. 1

SiMe 10

ACCEPT 90/49n0

{h} Badlands winter wheat aggregation
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: G
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TABLE 11.~ Continued..
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TABLE 11.— Continued.

Tty i

{-'rb f‘ (l

itf" .

(k) Kansas winter wheat aggregation
YR Y(SRS) Y{KSU ) EKKOR ACREAGE PROD(SRS) PRON(KSL ) 7 PSI(Z)
67 2040 205  =0.5 1108100N. 221620000, 2271HA05A0,~258RY20(0. 1
6B 264N 26.H  =0.8 9751000. 253526000, 261326900,=-261597%]. 1
60 31.0 9.1 1.9 98352000, 305310000. PHREAFIZN0.-20030142, 1
70 33.0 279 5.1 9061000. 299013000, 2%2801900, 9557398, 0
71 34.4 8.9 S.5 9085000, 312108000, 262556800, &423772. 0
72 33.% 2947 3.8 0400000. 314900000, 279180090, =38472169, ]
73 37.n0 3441 2.9 1040006004 384800000. 354640000,.,~1R842012, ]
T4 27.5 33.7  -6.7 11599500. 319040000, 290003150, 20732453, 0
75 29.0 0.5 -1.5 12100000. 350900000. 360050000.-30177301. 1
76 0.0 30.8 =048 11300000, 335000000. 34R060000.-38267087. 1
RIAS: 0«93 BU/saC Sume: 7
RMSF 3 3.53 HBH/aC mEJECT 90/90
(1) Oklahoma. winter. wheat aggregation
YR Y(SRS) Y(KSU ) FRKROR ACREAGF PROD(SPS) FRON(KSU ) Z PSI(Z)
AT 177 2le4a  =~3eh 4550000, wBOUPAG0N., C7380250, -235%P207, 1
e 24,7 25.7 =0.5 4AB1500. 115564000, 117973800, -31n6H93Q. 1
A9 29,7 PH.G 0of, 3633500, 106213000. 103191400.-10778050. 1
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73 3Y1.1 78.1 3.0 4241500. 131911400. 11918A1R).~]1HG652]12. ]
T4 2340 P5.6° =2.6 G5P43900, 120806000, 134743140 ,-12513494, 1
75 P5.6 26.3 =0.7 5584190, 1472764360, 146856107 ,-2A725708. 1
TF Ph.4 270 -2.h6 5B2350N, 134968000, 14°91345%500,-19683323, 1
2IASE =-1.77 8BUNC SliiMe: 16
RMSF : 2.39 RU/ACG ACCEPT 90/90
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TABLE 17.— ConcTuded.

(m) Texas-Oklahoma ‘Panhandle winter wheat aggregation
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Figure 9.— Map of the CRD's used to test the Feyerherm spring wheat model .
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TABLE 12.— COMPARISON OF FEYERHERM SPRING WHEAT MODEL

Aggregation to Statistical Reporting -
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Service (SRS) yields

COoOCOOOCOOOOOOOD
2808006 0GCEIB eSS
COoOCONODONOOCOVOODNOOW
QN F MYtk D P =MD F O
S U OND SO
P QAN NSO M= P OO ettt NI~
NN OO NV OE 0 IG3 O
Gt OO O =D
~“HONDOOR~OOVMOD
MDD & -3 MmN M
ANOONINAUM AN F MM

PRODUCTION

E

(UL atatololatlelwlelslalelalole e ol el e Tt o oo
<I 8 08 90 80 860 OO SO0 S 6806006 0
WO oo OCOOoCOOooOCOONCE
o RO~ OP~- OOt
[&] eI ONNTO~NND 3 O\~
«L = OO0 QN et MDD i N
(=T ATeT=To U] L Ly T N Sy, YT e S
OO HNN~ANMD OO Mm
COONNOOF~EM~O0

o ] i e e ) gond md el et s gt el
QOO COOOOOCOM MNP
I s o6& e evos0a0tosoossonssae
_m_ﬂuOnu 00022222%00421002

i § §

>OOCOOOCOOOOUINMOVTMOCING Y
k- 56068 000 eesvo0s8avee s
50000000078190773616157

e SO O UM TS O OO 0O

N OOOSOCODDMO I tF N OUNI~D (")
I o0 8 800898688 ¢90 608 srtae s
50000000001412683087055

OO OISR OO O U O

IS P DO St O -F UND - OO €~ < N D
>+ WO 6666666666??777 |

89



TABLE 12.— Continued.

Montana aggregation to SRS yields
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TABLE 12,— Continued.

{c) Montana in CRD NCO2 to SRS yields
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‘TABLE 12.— Continued.
{d) Montana in CRD NEO3 to SRS yields
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TASBLE 12.— Continued.

(e} Montana in CRD SE09 to SRS yields

ECPOCODOCHoOLODOOOCOCOOOOD
C 00 es s ssvrescrescsancasse
OO C O C O oo oSO oo COoT T

VNN COCOOCoOCoOOCooOnD

LT Qe MD F NS CULOND SN N U O
USO?SII?STSQ36102163086
LD LD €D 0T 3 O (N MILDND € S D 2
ONNMVO NG MM C MG QO M~
ml Ll B T e e ] A1 L oW PERT L, T WY T

COLOCLODoOCCoDCOCOOOO0
Llioeescerssnvonsaanns so ¢tasos
OO COCOC oo COOOCOoole o OTd
AdOoOCOCCCOCOCOoooCOoOCOoOns

68888899689978868067210
———tee

EEETETTTXFTETIZTBZEIXTTEIRNTE
L T I T T I L I R I G I, T

CROP

e lealeadrale e T Yo No o Mo Ho Yo Fo o Yo Xo Ao To e o ¥
COCOOOOOOOCOooCoooooece

)8 08 8 500 06088888088 asee s

“00000000000000000000000

=0 =TI G PO = =t (D (D et (M D 3 LN
*® #0006 808 e et 0 RC e raN s

L= OUN 0 M= O OND = LD MMIC (U EN ©

“2234232333223332333223

LNQ O OIS I M OO i U D &
IDIO.ID.'OD..ONOQ!.O".

QTN G St et P o =t 3 (I S i SN O

M1112111221112221132122

LONOM =N = O\ 3 QLN O OU =~ D e O3 G ©
4 0% 888 2030 Ch s eEe S S e

LM AN~ NSO T RNS

Wﬂlllall Nttt O] = Ot (]

= OO (4 S U0 S T OIS OO OO0

O COOoONAcCOCORoCULOoCOo0

P48 0 ® 9 0808 S PO RS EORETS
CoOOCOCoOCoCOCOooCooOLoo

AP L P OO OUNCAC I TP L TN TN O
el alalatoalag st al s 3= Yo N o ¥ o o de s X ¥ e ¥ No e MV TS

L e e s et st e otoaer e raREeSE

CO0LCOCoOCoOCCOnOCoOOodaed

z ]

oo OO COCOOOOCTODOOOCMS

Lo oo s secsstsasssstondtesavae
CoCooooCocoocoocoeCooOCo

X200 P A P IIETO RSPV ORDOSN
SN G NICs OO QM FNC-CECmS
m33333333334444#4444444

L "2 080006080800 %¢ BSOS FILEE L

!00000000002223335755550

4

CRORNVLXONIROCOMEUNM O NN
OO ROTCCO OO mimtrmtirt i e tmist il
S * e e 0 s sc RSB S

COOoQOCC ] i g ot g e —-o

&8 00O OB e ST SEEE NSO RE D
VDO S-S UNE N D0 Qe UM D
> URNUIHOAND OO W0 O 0D D D PP =P P P O

STN

[ le boapagtad el taloale Yo T e Ro o Lo o Xe Yo X0 Yo Yo T To Yo AVE1
ACoOCOCCooC oo oooCoOeoU
Ll L e W b e b bt b usiabe
NNV VBV VNN AINUTINNBE

w
e sl et ) A e At el et e e e e
UWMMMMMMMMMMMMMMMHMMMMMM

/4]

a3

MTSE

COoOOoOooCCLQACOCROoCQCOe
i B BN I B Y LI 2 I I RN SRR N N A
CoOCCCoOQoCLOo oo oo
NN O COECOCCOCOLo T
@G e O G~ OO XU T O S SOyl O 0
LN OM N et =S W PO MO — S N NS aD
D2OONN OO M@ T O NMING A 000 -3 N P~
CSNNNAD MWD MONUHNM O DM N I D OO M~
MRU.I. bt e gt gt gt =T L i e (N e = N O DY
[= 8

COCOoGCCOOCOUOOUOOOOCOOCOO
Ul 9 ¢ 5 590 & @ a8 &9 ¢ 0 apossnasose
DoooOLOCCCOCOCoCOoOOCOs
oo oOoOC OO oc o oo
[TV et ed and n "t L=l 2 e e A TS R d = L] (o o3 2o o
OO SO S TmeNO O M-cOTT NG
CBBBBR.Q,D.GBQQ.TR.DUIDBOﬁ??IO

e gt i

Y] Qoo C oo
a COOTOOoOCoLCoooO
C oo OO COINWIGLINNNWNLNIONNUY
=]l ® 0 8 808 s 880006 88¢saste
SﬂﬂnuﬂﬂOﬂwn.uﬂﬂnn.Uﬂ.nononnnnu
[+ 4 [atintTpTe N=/- o d=ToH 08 Jo AT T fog]
WSO OOOO~NMM OO ~MM0 O+ 0o
= % & & 980 8 800 4% 8 s6prosss88
LZOooOOoCOCOU UMD IGO0 S Cmiei
et g g el ] e
FooEOOOCOm NG O IO~ OO (e
O o085 v ® " 2048 e8P e pessreEw
m000000003214?2035211wﬂu
s

UM OO OO S DU e
TOoOCOOQOCOMPrmtd OO O~ = MNo
f 6 0o & & & 8 & 4 & & O 06 s'ag Measaas
V000000009701694?3575rﬂ6

gl maf ek, i et yed i

POODCOOCOMM OO ~D AN~ INM~T
T-.ﬂ....‘\l......ﬁ..‘.l.
NoOCOCoCESSOE FTNEC NG MM~ N
wl ettt et et O (W et OO O

UNO =10 st o=t o e OO OV DY o O8O D DT M
(X s a8 s e P oo e v s v easn e
VIO <1 O O~ DO - 100 = = O S S R RN

et Ot D U 0 = CUET CUOU OO

o St DU OO D et (NI d 80 VP £ €D WYt P o
<I 8 @ P # BT 4009 P e
FECUNE T S OIS (T WD o e IS0
ot 1ot O ot o gt E OV et vt omd O 00 O U IO U™

DM @O Crat O D= 0 O St (WS LD
PRI I I T T N T I 2 2P, B, TN A Y



TABLE 12.— Continued.
North Dakota aggregation to SRS yields
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TABLE 12.— Continued.

{g) North Dakota in CRD NWO1 to SRS yields
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TABLE 12.- Continued.

(h) North Dakota in CRD NCO2 to SRS yields
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TABLE 12.— Continued.
(i) North Dakota in CRD WCO04 to SRS yields
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TABLE 12.— Continued.

(j) North Dakota in CRD CO5 to SRS yields
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TABLE 12.— Continued.

(k) North Dakota in CRD SWO7 to SRS yields.
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TABLE 12.— Continued.-
(m)} North Dakota in SEQ9 to SRS yields
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TABLE 12.-— Continued.

Red River aggregation to SRS yields
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TABLE 12.— Continued.
{o) Red River in CRD NEO3 to SRS yields
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TABLE 12.— Continued.
{p} Red River in CRD EC06 to SRS yields
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TABLE 12.— Continued.-
{q) Red River in CRD NWO1 to SRS yields
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TABLE 12.— Continued.

(s) Minnesota aggregation to SRS yields
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TABLE 12.— Continued.

(u) Minnesota in CRD SWO7 to SRS yields
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TABLE 12.— Continued.

(w) South Dakota aggregation to SRS yields
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* TABLE 12.— Continued.
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TABLE 12.— Continued.
(z) South Dakota in CRD NEO3 to SRS yields
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TABLE 12.— Continued.
(aa) South Dakota in CRD CO5 to SRS yields
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TABLE 12.— Concluded.
{cc) South Dakota in CRD SE09 to SRS yields

NOOO“OOOOOOGOOOOOGOOOOOD
0'.'.!..'....0.0..0.....
- OOOCOooOoCoOooOoOCCCoOoCCC
et OO D S =M= T OO OO OO0
QRSN MO S MR M OE St Qv =t MmN
BONE Pt O DD G LN 0N NN O SO
DINO =T O O NOM= A= -G M N OO
S d et POt LN M MO N M MO =M
m —tr—t -t

OO0 OOCOGOOoORDoOOOCO
E.o.oooooccnotouctlt.oao
OO CcCCoCotoCCOoCoOCOoOooCTCe
AN MMM A = e ONF MO OO
LI SIS LHOACHN G (M O Q0D = b= L Q0D et
MO CRMNP A0S RO D MNNTO
_M323¢546342222221112446

AXTETIXXITIIZITIXIETITIRNREFTEIX
SSSSSSSSSSSSSSSSSSSSSSS

CROP

s = X X0 o Xo ¥o Ho ¥o ¥ Yo Fo o o Yo Vo Ko kol Be gle Loy
CODCOOOOOOOCLCOOOCCOROo0
Doeocas s tos s ssait s s ssnnan
Wﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂonﬂnﬂoﬂﬂon

s

DU g e (et L O LD P - L0 P L0 et PICG (M

S A A B LI P I LT SN BTN S SRS
QNN O L= LD (= N =N O N N O 0 O
“3224232322324232233222

WO ORI A MDD MO NN O

B.UI‘...DI..Q..C.'.‘O..
Qoo P e O 0 G UM SOOI M- INT ©
M21121211112132211?2111

O =D MDD N Gt NN S M N O O
'Y EEEEERE RN I NI B A B N

(IO S rmtie St O P (T =IO = NN D S R ©

A1112121111213121122111

=

o

FoCcoooaodooDoOoOooOoto00

bt 803 08 ¢4 C 58 38 +0 0 H SIS e
oocoocoocoGoeccoocoCocoood

Lt -t pt ot 3 et Yot poed et O DO
o "m0 s e e e sersasnsasosee

COOOCoOoOCODOOCOooRoOOCoC,

ZUVNNNIAN NSRS D =N N 2 P
CXMLODGLOOCCTODNFACRLTICTO

(s s sea 0 dat e soa0s s s
e OCCoCoCCCCOCCcocCoCCoCT

E R R R R R E R N N R NN RS
CoOOCOOOCOooOSC oo oooooooT

[
N 0

)PS0 80P O se st esedsisses s
COoOoOCOCO~ANT ST OVRFRCOLT

- -

-4

LMOHHNG G &G S MMM Mo
Yllllll\;lllllll‘.llllllls
- W I IR N BN B I L B I I

el g gt g g g g g ] ed el r— —t =]

OB O00DES SV SESEO0NRSCESES RS
UG M= O ON =t (N0 F UMD 05 O ot (UM U NOD
SO DD O OGO OO D D= pate b e O

x
¥ 4]

(ool Jo Yo Jo g Ve Lo To Yo do o bo Loy Loale o ploghe g Lo s
CoOCOOCOLOCOODCOCooCOOU
tuu Lo L e u o el Lo bl ol D Loy
VN NNV VA TIA N DNNBGBINNWN

S0 SE09

faldlalatalalalalalalalalol el o o]olsla]n]s)
NN innnnnnnnnnn

STATE CRD STN

ny

SNSE

CoOOOOOODOCROOOOCOOoOOOoO
FE Y Y Y E R R N R R L
O COCooRLCCTCRCCCCOCT
et (Nt OO O P pt e O = DO OO S OOO
VOO S MO0 M L S et O P (e I
LD P et GO COND GO LG TN 3 (LN QTN A I
DSOS N0 O PO OO NP MU D
W41696014534165&3436973

—t— —

[+ 4
[+ 8

COoOOORLOOOOOOOOOCQOCOO
e 0o s8 0080w ¢sdsetsesoaas
AMooOOOoCCooDODCOOReCOCo
TOOF MNP N T SN 3o 0o
WIS A NS NG MG T O M~ F LDt
MO OOONO N MO OO
M3?3#5463422??2?\11124.@6

[ 17] COoOCoOOCOoOOCoOoo
[+ COOCoOLOOLoCOOo
C oo oCMNN NN INWIINY
e s cessessoaBabesnerenS
NOoCOCCCoCooDCoCoOOLUCCoOoO

[+ 4 P AN G ot e 3 O D
WOOOoOO0OCCT MO E NN
=8 0 6 E8 3 * GO EOR S S ESSSLSESS

ZOoCoooSoOUIINT FNG FTINIRNC
)

-

oo OO MM rmit= (T I NS U
R E R I EREE RN
OoCOoOCOEMNSMNONMUNOmINMC~
m " 1 e~ | 1

L Y St F QOO OO
EOCOCOOOCmimmi Qi F MO LN
ol 8 4 & 50 2 %8 &8 SEAS0LAEETEES
sececOCoc N —~CCERSNM-CONM

OO O =t =t (\J bt (Aot

P COOCOCOOM Qi F UHhOMAC O 0
T.l.b.'.i.ﬂll.licoaiiel
NecCc oo CoW T MM iNramC O
ul P T N P L TaV e et At

VIO NG A © OO LN (et O ) U 3 0
[(feas o 680 9 &9 8a38sase800a0ssse
IR © O C Q=M@ U (U= S G N QD k-0

—t 2@12111!1]2121?12?12

LWSAMONGOFNNO QO rted RS O -3 O
< 68 8 40 ® S AD RO RS RESISEENN
B N e 2D O S e U P O3 D DN T Pt

Ot ot D e OO O et (7 O rtems D Qe iy

L O C M G U D= G SN2 UM

TP LAIAIN & OO O L T AL 0D Pw P P B



SC08

SEog

Wco4
SWO7

S€08

€05




6Ll

»

TABLE 13.~ COMPARLSON OF FEYERHERM WINTER WHEAT MODEL

(a) Aggregation to SRS yields
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TABLE 13.— Continued.

(c) Montana in CRD NCO2 to SRS yields
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TABLE 13.— Continued.
(d) Montana in CRD NED3 to SRS yields
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TABLE 13.— Continued.
Montana in CRD CO5 to SRS yields
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TABLE 13.— Continued.
(f) Montana in CRD SCO8 to SRS yields
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TABLE 13.— Continued.
(g) Montana in CRD SEO9 to SRS yields
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TABLE 13.— Continued.

(h) Badlands aggregation to SRS yields
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TABLE 13.— Continued.
(1) Badlands in CRD WCO4 to SRS yields
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TABLE 13.— Continued.
(j) Badtands -in CRD CO5 to SRS yields
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TABLE 13.— Continued,
{k) Badlands in CRD SWO7 to SRS yields
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TABLE 13.— Continued. -

([) Badlands in CRD SC08 to SRS yields
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TABLE 13.— Continued.
(m) Badlands in CRD NJ1 to SRS yields
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TABLE 13.— Continued.

Nebraska aggregation to SRS yields
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TABLE 13.— Continued.
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TABLE 13.— Continued.
(p) Nebraska in CRD EC6 to SRS yields
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TABLE 13.— Continued.
(q) Nebraska in CRD SWO07 to SRS yields
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TABLE 13.— Continued.
(r) Nebraska in CRD SCOB to SRS yields
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TABLE 13.— Continued.
(s) Nebraska in CRD SE09 to SRS yields
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(t) Colorado aggregation to SRS yields
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TABLE 13.— Continued.
(u)} Colorado in CRD NEZ to SRS yields
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TABLE 13.— Continued.
(w) Colorado in CRD SE9 to SRS yield
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TABLE 13.— Continued.

(x) Kansas aggregation to SRS yieré
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" TABLE 13.— Continued,
(v} Kansas in CRD NW1 to SRS yields
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" TABLE 13.— Continued.
(z) Xansas in CRD NC2 to SRS yields
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" TABLE 13.— Continued.
{aa) Xansas in CRD NE3 to SRS yields
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TABLE 13.— Continued.
(bb) Kansas in CRD WC4 to SRS yields
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" TABLE 13.— Continued.
{cc) Kansas in CRD C5 to SRS yields

LVOTOIDIICOOUEICTCTSTIOTISOID D
F=- R B S I N NN I N R R B RN I R I
—OOONIDOoOC O LeNA SN TSCNOTT S
oo Cc oSO orT O TOTT
[BI—1F e T Xt ts o Jade Yo Rafa o Joloags Fucls oo o]
DS oWIL L OIS DF NI ETTM
el ol oI vl adat BT LBt i Vhe of ottt S WA VY ety P B
O £ T O PF S AN ~0 T DT
Qi L QO LNL T (NG SOl T
A O emt FOYM F MO MIOLCT - F 33 30 F N

CoCoCRCCCooC O COoODUOoOo0
LUl 8 8 & & ¢ ¢ 8 % & 0 0 a s & 0 8 8 0 30 9
oo cooococToToCcc oo oo oocoT
Ao CoCoCoocoodCoccocooo T oo
eSS ooSo oo DDOoOSIC eI IS
[ral s B T X7 d ) gl it L e s P N o o o N e T Pl e
Conlrmaf ST Y T L (U=l SO NS
S LOL L L LTLUL ST Ot S 00

= eyl gy gy et g g gl g e e et e, ] ey et ] e

[+
CEIZETXRTTITIIZZIIIIITIZIZIRZ
WWWHNWNWWHUWWWNMUWNWWWN

Pl et ot STT ot T e VR TN o ot ol o FE AT o T o N G o o
e st gt ol ey o e ] o, o s, g o, o e gt g g, s o (o
LI "0 8 & 8 8 # 80 & 8 88 9 8 8 32 863 9% 8 8 8
e e oo ocooCcoooTCoTcoc oo
=

Lo anke pE- el 1T ok o A VAN ] o o p Eop RVl o o ol Y ol b 1 o f= o]
PP T E P BRI SELESTEESEIESAESEEIOEITTNETD

LSt L O L L LTS LT

MG MO NI T Mo MM e

[Pe gt J4NTA WALV AT STaRA WES S o ol S un B b g IV ol T ol o W oY sl

L I A N T R A R A R P R R
et L LS = o SO T 0D
TR il ol T i AT AT AN L W ot o g o Y ol o o T L A A o i o
2

CHFENMNT SR O AL TmTr N L T~
L ® B ¥ & & 0 & F &8 5 B0 S E AP
2
T O

CrZATTTFLL T~ T P N3T T
[aa et A A LA LN AL N L WA N L AN A Wl o L A W o

&
-
< =
38

Aa(, C

Al

i gt n Pl e -l el el gl e arf o fh s £ ool eofl s § gl e B
P I T I A T T T T I T R e O S S

SISO I rL I TN X
bRl 19 oS arta W o Lo WL aY Lol ol il Al ANFL LR~ G B P BT o N o N

L o ¢ % ¢ 8 8 a8 % 8 835 0 0% 4 48 0¢es0s
LoODCoLooooooC Do oc oo o T
ENCLy U TAN I I~ LT T CT TN
SEI ML=t O L LU o O P
a8 & 80 80 0 058 98 ¢80 008 ¢ o
coCcooTrCQo oo ccc T oo T o Cao
2 e 2 2 8% T S B T RSN SRR RGN
Qoo oc oo ocoocoecocooaT
—
=
CRE RN N NN R B I R R R N B )
CCM PP OO = L L CUNA T
—— e e AU R OO T O

el O T GO L O AN MM
T S T OO C O S rmimmaisr A =~
Tr 08 99 9 S B A8 B RS SN E NS PN R
] ], s et et el ey et ] e o o gt P e it O et et (0

o[RS O P Y R O YO U VO PO JU U0 FEOUPDU U N D U N
e e L deaTIaC T US € C T T
VSN NS U0 U LAY NS N st N

et all gl ol Tol o s TR Tog Te JU RN ot o TE U ot oft o FlT o T o0 3 FT oY o

jad o
L) =
LD CLOLOULLOOQLLLLUCY
)

L Pl TRVt VAT T al FaR VetV RV iV alV e Vot ¥ ot T T ok Fu YV N7 ol Tl ¥y Rl T
HKFKKKKKKKKVKKKKKFKKKKK
n

147

ORIGINAL PAGE 18
OF POOR QUALITY

cooccoococschocococoesocccoc
b B B BB S B AR N I IR I R I I R I
CoCCAUTCoCANCANSANTC A CIT
-SSP C I T ST C I IS T T OO
Lo T C oS ICI IS PTISCIT LY
COnoLLLid LrrIorlaiiLadIrm
SO LT e T M P LT LT O et
Dt L DT T T TN LT T
TP LML O ~—T DNMMIT TS CX
g (WA TP Na XToalC N oot Tl g e W A REE S oEh S0 o LF R S Y of
a

[t ol Y ol o il on ¥ i ol el el e i e Y und
AT S B R R N I N R IR R T T R
L DD T TI RS TR 2O
L= Nt acleaf ol ol sl cafion § enfl enfien i oo Lol el b d o gt
WwoCo Lt S ST T T I TS TR TS M
I e=J 4 =S O T P LN NS
OL e Sl SNl TTY L T
QUWLT L LG I LS My~ T

bt s gt et gl gl e el e ey e e = et gt e, e et

CcoCcococcTooCoaeT
ULy oy S
T O el o el S Y S
= % s 4 & & & &7 89 88 0
crorTcoccacTCTC T

x A AR Al B et Bl
WSS o oToC S~ NT oM~
F— 2 2 & 5 4 4 8 % % 8 38 ¢ 8038 e e
Jodeat o Lot e f g WAV Lt A Salantaalaulopd gt o ey
— { IO T T U T O O T N A
goCCCIoCo TSN N LT L M
£ 8 8 3 0 0 8 0 s s E T s REE S S EX s
roocoISSCIoNNLNNY TO—~NL MO oo
X 11 1 w1
ji

LR C 0T ORI 0L
Yoo ooCOC oSNNI T T Lo L0

<l @ 8 *® B BT ET B E BB S LE LTSS LN
ToCcCcoCLeT eI T T~ o0
— N r—— —— LDy

coccocac oINS I ML T
a8 P & 2 % 48 &0 4 & R SN

[ANAN A g Ar Mot a Vi N T s T Anl La LAt L

-

L [

BT el ol il ol o A Nl g Ll Gy S el LN L S
5]

NLLCI LI NG ot =T T O g L
I # ¢ 8 5 % 9 4 3 4060 300" Pe e
(73 Taai? ol S 20 o AN g ool R o S dibe A o oo o el e S 4 L0
e a1 O T W AW AW A WL WA WP T T s WA T gl bl e T o e M o

DN =0 MIEF Loy O ©X PO~ 3
KT @ % A & 8 6 2 % KNS SN ST SN e
Kdermemdmd LOAT =LA T LU e
(oo XY ool o L Lo o T o S A A AN AP LA ol b5 EE g -

Frugo
Sk

1967=13TA

I“E AR



£CRC OO DoOCODITDIIDOOSIOT
=l N N A N N
—HOQCOoOCCoCOoCoOOC oo oo oo o ococod
FOC oo oo oo T oco oo
Um-Cococ0ccoooooce ol ~D
AN LT Mt SO LS ™M -y ML
Comt N Mt & L =TSP T LT
OFS MMt P =TT N =T DL L
(AR Nt P W Pt R o o ST ol il pd o s e e B o ad
O et —— — ——e— —t——

CoOoCooOoLIooccoocoooooccoc
B! $ 08 a9 6 ¢ d p s ssass s o b s 3
doococooooococooeToCcooCcoTCoo
IO CcCoCcCocooCc o oo oo T To o ToTa
WM o T ST O T T C o S T~
a~NT I~ O LS
LOMMEC O rem C L O3 oL T Ut 3 M=y
RS- g6 i B R A b LR b ot s Ta PaRIa WAl s Waste JT0)

vy

Wi

paop \ bt S and R T ol a Wl of LRV o Tl it ali¥ it 4.1 i ol s Rl ls b 8
At et e e ] g et e, et gt s, st et g o e ek ared et eyt
£ % 6 & 8 4 % 8 0 0 0 8 ¢ 080 e TR T e S
ToCoCocC T oo o oo o oC oo oo
= .

e TN et S L O O T D O

4 % & 5 5 4 & 8 &R S 8 8 S S ES B S 8
CheCd I L LN NS ONNT
< N O ML O ML OO (N ON e
X

W O e (U O T OO X QP

nooa.-t.-o-oo-ooouoao.
Cm g e F SO~ L= -0 T
Lo S AR o A o T A Ll L L T LN At AL LAY PR AEY LT ol |
>

UJJ

L] et i ST i sl B g o AR AN i el = B = Sl B g e

L R I R A A N N R I A B R B}
(SR T O g e Wl B S i d VR o= 0 F L o ald RE- 6 3 o ke
M???qqaa??P?a?qa?331323

rToSoSToCc oo ocoTooooo s oo
En i N B SRR B B B R R YR B R R A IR A R )
. SCoCQLooDooCco oo o ST oo o

TABLE 13.— Continued,
(dd) Kansas in CRD EC6 to SRS yields ,

CoCCoCoocoroococoToccoooCcoo
i & & 0 & & » & o 0 9 0 0 & % ¥ & 8 0 4 % 28
COo oo o T o CoCoSoDL oo oo
U oSC oL C CC o C T ooSC oS ooCC
paf ol ol b o f ol o B o Y o R o
(' ® 8 ¢4 0 5 3 ¢ 0 00808 89 08 20 000 82
et gl s g et e i, o e et g -ty [ p——rt g —_. p—p—— p— g

Mn.‘. ...-.....I........
fant Yl el ol Y el oo ol Ml gl ool ool -l A il iy
Lo oo oS oo oS oo o oot
| il il el il il <l A AR e ) oo Be
U w3 ™Me IO LL—~TIMmarmrg
pol el ST il R o R A TR AN gy S 6 gbe aia VLol ol
LTSNt P et P AT T AT ~23 O
TG Dt = T M T (T L N DT T,
B ] -t pant ey —t—
a
TCCCooo oo Lo o oToancocCocoT o
i " % & & & & 4 @ 5 8 " "8 S " B VS FE
LoCco- DT Lo oS no oo ToTS
ICCC oSS S ST DT oo CT SL ST T
LA r ST S oo o oo T oo SO T
AT NI L NG T LN LT LI LT
QST rmmC OO0
LB - R R Bt ol L N W -

[F Dol A ool =i b gl cordl ool ot gl Sl = =
o ol bt Tt oy YT o oo TR TolY (¥ QY ot %
CCC OO O @ PP e P e P P P P e
q

x MIC e~ SO0 o
oL ST SO DT
" e " B 8 P S S &8 "R P I
Tt S CCC rmC el re——s

-

T GO TN T T Sir T L8

N ﬂil.l.........l.l....'.
[ e Y e FonFin o fra bl SVl o el L W g I oA ndl gl
x 1 11 1 [ |

PR =l I I I ) " s & o . 3 uw

LS C AT e ST T TS0
T T C O e T OO Crmmm™ a5 € s ™
T ® # ¥ F F B S R RS e 9 8 S S S a8 E e
P et el et e e et e ot P e et e e el e ey et e e e

4 @ @ & % & 8 &9 & & 0 8 9 " 8 r a8 s e
ALL=-T T A3y L~ T ~D Y2000
Pl £17 7 01120 T RV ¥ ot N RN A AR o U it F ke
Faoaiaagslzaqgidlnalaaizrazaa
=CCZCTO DTS IITT ORI TITC
V= b b b b b e b e e e e e e e

%ﬁﬁhhﬁﬁhhﬁﬁﬁhuhﬁﬁﬁhnﬁﬁﬁc

w
LoLoeLLLCLLLLUUCCULCC LU oL O
dudwWhitebbbtbourehi bl wilby

fa
Ll R AT eVl IV TR TR VAV T TE Nk Pl VR Pt iV A PRVl Vo T))
.”KKK(KK WREEXREXY XX X F¥Y YW
W

148

FNFC

A Lot FLAE R Ll T R A T o o NS

CECC L oo oA TTNr o O Y e~
e 8 & & & 9 S o B b2 R EE YA
Dnnﬂﬂﬂﬂfﬁ_]ﬁaiﬁﬁQﬂ??nQ
7 Ot rt e T\ et et [ =t e

o mR i el it ol o o I Y Al SR T o L e Y
= & & % % % & o 8 4 v EH A SR b a0 b
UCLCOoOC Sy LMoy g2y
Nt LB NEaN LW VT o0 ol Todrlad T Toainat o

VI~ o T T C T O— T
O I R I N L L R I B R R I B A A BN ]
CFCOAN TN~ T 0w T/ 0U TSy
LaA Tt a W ap T3NS o o Y L WY o N o WA W N gy WY o0l ot L A W T AR

O NT LT3 =T D LU WA~
LI R A I N N N R
AT =L LTI FMT PTG T2
A9 1 M A M A A L L A A ol P gt R o N



TABLE 13.— Continued.
{ee) Kansas in CRD SW7 to SRS yields
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TABLE 13.— Continued.
(ff) Kansas in CRD SC8 to SRS yields
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TABLE 13.— Continued.
{gg) Kansas in CRD SE9 to SRS yields
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TABLE 13.— Continued.

(hh) Oklahoma aggregation to ‘SRS yields

FSTY
0.0
Jel}
.0
a0
il
NN
N.h

A _s_s—a—w—e¢"4 o » L
'
—a

IO A AT NS oW
AREAGR S IR VIR S I W VAN R N i Y]
Foh T I W e D
SRR T~

LIS I I B I I I I I I

T
- BV

¥
Ay
H

& % % & % P 8 " B "B

Y
~

1R T=1975

ME QM B RPAD
PN

m

NIDTI=CP =522 202%
X

T

[ |
FJT 0O0NNTHFADIT LTI D2O0IC

® * & % 5 & % 8 54 9 P I P B O

i
Py,
»

ACWFAGE
N0
e
el
el)
N0
il.h
(a0
ngn
172083%n .0
1385790,
150G%00.0
14G4500,0
1742600450
46815000
3A3ILNN L0
IPADRAN, D
PuEAAAN, D
IPTwL0N
AP 1800
A S L N I
e ]t et
DRMRASPN, N

(o= 3 - - s

=
Tl

P2T4649TA LD
RRATIHNALG, 0
4AT4 1G4l
FAPRWOR L0
3454672, 0

1) SRA3LARL D
10621297A,y

WTARUA AR, N
r..:*:.‘ag‘\_ AL - N

T72-83Tr o1}

L1213 7m0
]/r\z."\l—q. e 4
1aP7#487T A6 0
Ta3ASHMLRN,0

'Ry


http:741Sr.w4

131

*TABLE 13.— Continued.
(i1) Oklahoma in CRD NC2 to SRS yields
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TABLE 13.— Continued. -
(3j) Oklahoma in CRD NE3 to SRS yields
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TABLE 13.— Continued.
{kk} Oklahoma in CRD WCO4 to SRS yields
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"TABLE 13.— Continued.

{11) Oklahoma in CRD C5 to SRS yields
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TABLE 13.— Continued,
(mn) Oklahoma in CRD SW7 to SRS yields
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TABLE 13.— Continued.

(o0) Texas=Oklahoma Panhandle aggregation to SRS yields
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TABLE 13.— Continued,
{(pp) Texas-Oklahoma Panhandle in CRD NM1 to SRS yields
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TABLE 13,— Continued.
{qq) Texas-Oklahoma Panhandle in CRD HPIN to SRS yields
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" TABLE T3.— Continued.
{rr} Texas~Oklahoma Panhandle in CRD HP1S to SRS yields
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TABLE 13.— Continued.

(ss)} Texas aggregation to SRS yields
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TABLE 13.- Continued.

(tt) Texas in CRD RP2N to SRS yields
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TABLE 13.— Continued.
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