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Synopsis

It is essential to assess the crop growth state because the agricultural water usage is dom-

inant to total water consumption whole the world. The crop growth models are utilized to

simulate and to predict crop growth state and crop production under the meteorological pro-

jection with climate change assumption based on GCM. In general, GCM output has some

bias, so bias correction is often implemented. Not so many bias correction methods to short

wave radiation have been proposed compared with that to precipitation. In this study, short

wave radiation by MRI-AGCM3.2S is validated to observation and simple bias correction

method is applied and evaluated.
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% (Horie et al., 1995; Krysanova and Wechsung, 2000).
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Table 1 Selected JMA observation points in this study.

Prefecture Point Longitude | Latitude
Hokkaido Sapporo 141° 19.7° | 43° 03.6°
Hokkaido Hakodate 140° 45.2° | 41°49.0°
Aomori Aomori 140° 46.1° | 40° 49.3
Iwate Morioka 141°09.9’ | 39°41.9’
Yamanashi Kohu 138° 33.2” | 35°40.0°
Aichi Nagoya 136° 57.9” | 35° 10.0°
Chiba Choshi 140° 51.4> | 35°44.3’
Nara Nara 135°49.6° | 34° 41.6°
Osaka Osaka 135° 31.17 | 34°40.9°
Hiroshima | Hiroshima | 132°27.7° | 34° 23.9’
Fukuoka Fukuoka 130° 22.5” | 33°34.9
Kochi Kochi 133°32.9" | 33°34.00
Oita Oita 131°37.17 | 33°14.1°
Kagoshima | Kagoshima | 130° 32.8" | 31° 33.3’
Okinawa Naha 127° 41.17 | 26° 12.4°
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Average Short Wave Radiation in Osakain 1979-2008
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Average Short Wave Radiation in Fukuokain 1979-2008
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Fig. 1 Annual trend of short wave radiation in present cli-

mate.
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Table 2 Annual change of daily short wave radiation (Unit

is MJ/m? /year).
| Point GCM IMA
Sapporo 8.319 x 1073 3.462 x 1072
Hakodate | —2.326 x 1073 | —4.294 x 1073
Aomori —6.351 x 1073 | 1.264 x 1072
Morioka | —1.920 x 1072 | 3.223 x 1072
Kofu —1.697 x 1072 | 3.104 x 1072
Nagoya | —1.655x 1072 | 5.510 x 1072
Choshi —1.813x 1072 | 6.256 x 1072
Nara —1.196 x 1072 | 2.573 x 1072
Osaka —1.154 x 1072 | 7.637 x 10~ 2
Hiroshima | —2.007 x 1072 | 4.512 x 1072
Fukuoka | —2.323 x 1072 | 4.580 x 102
Kochi —1.697 x 1072 | 2.451 x 1072
Oita —2.123 x 1072 | 4.342 x 1072
Kagoshima | —1.861 x 1072 | 5.749 x 1072
Naha 7.007 x 1073 3.384 x 1072

Table 3 The 15 points average of annual change and

average of daily short wave radiation (Unit is

MJ/m? /year).
Term ‘ Annual trend Annual average
IMA 3.844 x 1072 14.71
GCM in present —1.252 x 1072 17.00
GCM in near future | 1.502 x 107> 17.16
GCM in future 1.390 x 1072 17.36
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Average Short Wave Radiation in Osakain 2015-2044
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Fig. 2 Annual trend of short wave radiation in future cli-

mate.
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Fig. 3 Daily short wave radiation comparison at Osaka be-
tween MRI-AGCM3.2S estimation adn JMA obser-

vation for 10 years term in present climate, August.
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Fig. 4 Short wave radiation by MRI-AGCM3.2S.
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Biasin Sapporo in 08 in 1979-2008

40 T TR0
. gy, 1979-2008 ——
5
s 30
s
S
& /
g 20
o
[
g /
2 10
5
7

000102 03 04 05 06 07 08 09 1

[i/(day+1)]
(a) Sapporo
Biasin Osakain 08 in 1979-2008

40 T TR0
— QoY 1979-2008 ——
5
s 30
s
S
3 ‘/j
g 20 S
o //
[
g ///
2 10
5
7

0001 02 03 04 05 06 07 08 09 1

[i/(day+1)]
(c) Osaka

Biasin Kochi in 08 in 1979-2008
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Fig. 5 Daily short wave radiation comparison between MRI-AGCM3.2S estimation adn JMA observation in present climate,

August.
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Fig. 6 Daily short wave radiation comparison between MRI-AGCM3.2S estimation adn JMA observation in present climate,

Osaka.
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Fig. 7 Bias corrected short wave radiation in August by us-

ing bias in present climate.
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Fig. 8 Bias corrected short wave radiation in August by us-

ing bias from 1999 to 2008.
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Fig. 9 The ratio of daily shot wave radiation to monthly av-

erage in August.
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Fig. 10 Bias corrected short wave radiation in August by us-
ing bias of the ratio of daily value to monthly aver-

age.
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Table 4 Number of rainy days in present climate (10958
days).

IMA GCM

Points >Imm | >Imm | >2mm

Sapporo 4,147 6,725 5,493
Hakodate 3,894 4,180 3,216
Aomori 4,922 4,528 3,378
Morioka 3,924 5,954 4,701

Kofu 2,713 6,249 5,196
Nagoya 3,161 3,551 2,983
Choshi 3,346 3,877 3,143

Nara 3,179 3,555 2,954

Osaka 2,962 4,072 3,429

Hiroshima 2,937 3,706 3,116
Fukuoka 3,356 4,351 3,566

Kochi 3,338 4,548 3,932
Oita 2,929 4,947 4,069
Kakgoshima 3,604 4,583 3,905
Nawa 3,650 4,891 3,885

Average | 3470 | 4647 | 3797 |
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Fig. 11 Short wave radiation at Nagoya in June.
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Fig. 12 Bias correction for non-rainy days in June in

Nagoya.
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Table 5 Number of rainy days in June.

IMA GCM

Point Present | Present | Near future | Future
Sapporo 197 292 305 327
Hakodate 226 224 254 259
Aomori 247 204 234 265
Morioka 286 343 332 347
Kofu 313 587 530 523
Nagoya 353 358 301 280
Choshi 330 286 239 243
Nara 353 391 329 316
Osaka 337 384 336 341
Hiroshima 337 364 306 283
Fukuoka 347 365 281 277
Koshi 390 485 440 403
Oita 365 437 387 366
Kagoshima 446 481 417 366
Nawa 307 425 453 461
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