F2EE4 M WO R MR A SRR R Vol. 42 No. 4
2014 4£7 A Journal of Hohai University ( Natural Sciences) Jul. 2014

DOI:10. 3876/j. issn. 1000 - 1980.2014. 04. 016

CRU #IBEEERIIAE ET, itEHF BN A
RO E OB, EeAN, FHE ERES

(1. At 2B BB IT. BRIE 1500405 2. bR KK F 5@, B IT B/RIE 150030,
3. M REFK R SRER SN H TREERE 7195 0 225009 ; 4. o E Bl F B g A 25 5 RT3 B, s 38 K5F  830011)

HE. A RAAEDEALEEZ (ET)) P HEEG AT RET G R A &K F 5
P& 18 o PR R BARF P, A B A 48] R T 10 min 4 #F & 49 CRU CL 2.0 3% % , R A FAO
Penman-Monteith 2~ X & 5 7 & T3 A KR ET, 9B A 5F 8 B B L8 14 A& %3569 52
AR B AT R R R AT T B0iE, 2R AW R CRU CL 2.0 383 H R ET, 2 T47
8 L HERE B A EN AT FITIF ET, F6585F, RMUT AL K B ET, fatEdh & K
BRI, AL AR TR Z A DUT 89 ET, +F B4 7 —Fr 3769 it SR X,

KW, AFEHALAEE CRU ZELE & AR 2T Y

FE %S .S161.4 XHEkFRERD A M EHS 1000 - 1980(2014)04 -0367 - 05

Application of CRU dataset to calculation of ET, of
Heilongjiang Province

QI Ying'?>, WANG Bin’, HUANG Jinbai’, LI Xinhu', SHI Fengzhi*
(1. College of Forestry, Northeast Forestry University, Harbin 150040, China;
2. College of Water Conservancy and Building Engineering , Northeast Agricultural University ,
Harbin 150030, China;
3. College of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225009, China;
4. Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China)

Abstract; In the calculation of reference crop evapotranspiration ( ET,) in China, meteorological data are difficult
to access, and there is a low spatial resolution of the data on crop water requirements. To solve these problems, a
grid computing model for ET, was developed using the FAO Penman-Monteith equation in a case study in
Heilongjiang Province. A dataset of CRU ( climatic research unit) CL 2. 0 with a resolution of 10 minutes was used
to construct the model. This model was validated with observed meteorological data from 14 meteorological stations
in Heilongjiang Province. The results show that the performance of the model is acceptable. The ET, calculated
with the model agreed with that calculated using observed meteorological data. Results from the present research not
only help refine the research results of ET, and crop water requirements in China, but also provide an innovative

model for calculating E7, in regions lacking meteorological data.
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Fig. 1 CRU CL 2. 0 dataset over Heilongjiang Province
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Table 1 ET, obtained by grid computing model and CRU CL 2. 0 dataset mm/d

. ET,

gy
1A 2 A 3H 41 5H 6 H 7H 8 H 9H 10 A 11 H 12
T 3 0.034 0. 125 0.615 1. 869 3.370 3.918 3. 807 3. 131 2.085 1. 125 0.234 0. 045
[/ 0. 094 0.213 0. 837 2.440 4.038 4.359 3.910 3.349 2.417 1.517 0. 446 0. 128
W = 0. 094 0.204 0.735 2. 145 3.574 3.927 3.750 3.198 2.236 1.414 0.394 0. 106
w1 0. 131 0.270 0.980 2. 609 4. 150 4. 467 4.014 3.497 2.575 1. 646 0.554 0.177
FFFEIR 0.192 0. 389 1. 261 2.965 4.575 4. 843 4.325 3.828 2.920 1. 850 0. 667 0. 248
A (o 0. 144 0. 287 1. 026 2. 663 4. 155 4.443 4. 058 3.527 2.621 1.678 0. 605 0. 197
O 0.182 0. 305 0.902 2.271 3.499 3.814 3.851 3.338 2. 496 1.521 0.59%4 0. 200
ik 0.210 0. 396 1.276 3.020 4. 580 4.789 4.258 3.762 2.926 1. 882 0.739 0. 287
IR 0.219 0.378 1.248 2.997 4.500 4.619 4. 155 3.654 2.871 1. 861 0.783 0. 308
) 0. 185 0.334 1.093 2.643 3.923 4. 095 3.959 3. 486 2. 609 1. 658 0. 682 0. 245
o 0.224 0.379 1. 166 2.749 4. 045 4. 169 3.942 3.501 2. 669 1.718 0. 750 0. 300
Xy 0.268 0.432 1. 153 2.525 3.628 3.746 3.710 3.365 2.614 1.671 0.742 0. 308
HEFHT 0.249 0.439 1.220 2.643 3.875 3.878 3.836 3.456 2.624 1.692 0. 764 0.316
255 0.315 0.471 1. 141 2.416 3.415 3.394 3.402 3.192 2.509 1.672 0.783 0. 363
x2 XAPMAXMENSEEHBERM ET,

Table 2 ET, obtained by Penman-Monteith equation and observed meteorological data mm/d

y ETO

By

1A 2 A 3 H 41 5H 6 H 7H 8 H 9 A 10 A 11 H 12
IS 0. 080 0. 230 0. 823 2. 191 3.718 4. 188 3. 804 2.983 1.915 1. 050 0.234 0. 060
W T 0.112 0. 280 1. 046 2.715 4.427 4.59%4 3.937 3.282 2.282 1.411 0.413 0.118
W = 0.115 0. 265 0. 874 2.334 3.703 3.936 3.612 2.906 2. 006 1.212 0.351 0. 107
w1 0.135 0. 326 1. 167 2.823 4.371 4. 661 4. 114 3.462 2.430 1. 456 0. 465 0. 139
FFFEIR 0.230 0.520 1. 550 3.257 4. 821 5.096 4. 476 3.828 2.793 1.738 0. 660 0. 250
L 0. 138 0. 331 1. 153 2.778 4.225 4.551 4.053 3.368 2.384 1.414 0. 492 0. 147
O 0.234 0.433 1. 175 2.624 3.914 4. 159 4.071 3.329 2.488 1. 587 0.670 0. 250
ik 0.231 0. 487 1. 529 3.365 4. 966 5.143 4. 469 3. 801 2.842 1.793 0.709 0.267
IR 0. 241 0. 458 1.473 3.300 4.819 4. 876 4.269 3.591 2.755 1.773 0.751 0. 309
) 0.199 0.382 1.177 2.639 3. 868 4.059 3.803 3.107 2.275 1.388 0. 567 0.222
Mo 0. 220 0.393 1. 167 2. 604 3.891 4. 068 3. 827 3.164 2.216 1.356 0.565 0. 257
X P 0. 344 0. 603 1.452 2.980 4.203 4.227 4.052 3.433 2.553 1. 666 0.764 0. 354
LSWRRIN 0.259 0. 509 1.413 2.917 4.127 4. 120 3.980 3. 400 2.402 1.490 0.672 0.275
255 0.371 0.562 1. 300 2.703 3.745 3.511 3.492 3.078 2.236 1.567 0.779 0. 400
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Table 3 Relative errors of ET, obtained by grid computing model and CRU CL 2. 0 dataset %o
5 A X iR 2%

B 1A 2 A 3 H 4 A 5H 6 H 7H 8 H 9 H 10 A 11 H 12 A
15 22} 135.3 84.0 33.8 17.2 10.3 6.9 0.1 4.7 8.2 6.7 0.0 33.3
i T 19.1 31.5 25.0 11.3 9.6 5.4 0.7 2.0 5.6 7.0 7.4 7.8
%= 22.3 29.9 18.9 8.8 3.6 0.2 3.7 9.1 10.3 14.3 10.9 0.9
LA 3.1 20.7 19.1 8.2 5.3 4.3 2.5 1.0 5.6 11.5 16.1 21.5

FFFMIR 19.8 33.7 22.9 .8 5.4 5.2 3.5 0.0 4.3 6.1 1.0 0.8
P 4.2 15.3 12. 4 4.3 1.7 2.4 0.1 4.5 9.0 15.7 18.7 25.4
oW 28.6 42.0 30.3 15.5 11.9 9.0 5.7 0.3 0.3 4.3 12.8 25.0
©Ik 10.0 23.0 19.8 11.4 8.4 7.4 5.0 1.0 2.9 4.7 4.1 7.0
I IR 2 10.0 21.2 18.0 10. 1 7.1 5.6 2.7 1.7 4.0 4.7 4.1 0.3
ST} 7.6 14.4 7.7 0.2 1.4 0.9 3.9 10.9 12.8 16.3 16.9 9.4
s 1.8 3.7 0.1 5.3 3.8 2.4 2.9 9.6 17.0 21.1 24.7 14.3
R 28.4 39.6 25.9 18.0 15.8 12.8 9.2 2.0 2.3 0.3 3.0 14.9
FFHT. 4.0 15.9 15.8 10. 4 6.5 6.2 3.8 1.6 8.5 11.9 12.0 13.0
G55 17.8 19.3 13.9 11.9 9.7 3.4 2.6 3.6 10.9 6.3 0.5 10.2

M 1.2 K33 aJIEH, NI BRI CRU CL 2. 0 BdRHE M ET, 5K FAO P-M A=
SN TR EAHRAT B ET, (8 SRR  AERZE BRI AE ET, BUER/MILZE(11 A 12 1,
1—3 H); B&g3, 2 3 B 94 58.3% 85. 7% 94. 6% HIHHIXTIRZELE 10% 20% 30% VAN, X W
SRS TR CRU CL 2. 0 SEEWR TR IX I ET, JE 1719, BEME I I 2 BRER

4 & &

a. SRS B A RURL S AR B CRU CL 2. 0 $dla i 8 Xk ET, B 4500, Fids ET, (1723 (8] 5 PR 6E
53K 5 10 min, THEAE AR, AR B ELZ BT 0 ET, JHAHRAE T —Fh #2358 i ik,

b. HT CRU CL 2.0 $yi4E 5 25 28Rkl SR ET, WM& TR RN BEAS 1144 B e 1145 42358 1960 4>
W& (4 ET, o8 /T HET B T8 A E 8 ET, , Wi Fn=F & T B AR MEY 75 K ST R

. FRELBRATE ARG & iR I K T 20 b 1 A0 Bk PR ag Besb AOB0H L, A REMVEE S CRU CL
2.0 R BIR AL , HAr BER AR (A B 0858 T CRU CL 2. 0 B4 | SR AR SORE AN T 3 ik 25 #g B
Al SEUEE AT BRI ET, 1R
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