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Risk assessment of drought on upland rice in North China
based on ORYZA2000 model

XUE Chang-ying'-?, HU Cheng-da’
(1. Henan Key Laboratory of Agrometeorological Safeguard and Applied Technique of CMA, Zhengzhou, Henan 450003, China;
2. Henan Institute of Meteorological Science, Zhengzhou, Henan 450003, China)

Abstract: Pointed at the problem of yield instabiliy of aerobic rice, using the method combined crop growth simila-
tion technology with the mathematical statistics, carried out the quantity evaluation for the drought risk of the aerobic rice
in growing season under the climate background of North China. Taking the deficit ratio related actual rainfed evaptran-
spiration to the potential evaptranspiratio, as crop water deficit index (CWDI) and the loss rate related the rainfed yield
to the potential yield as the disaster loss index for the evaluation index of yield disaster loss, established the drought risk
evaluation model from two angles as the extent of drought and yield loss, and carried out the drought risk evaluation. The
results showed that: The CWDI for whole growing period of aerobic rice in North China Region was between 0.35 and
0.45. In different growth stages, it was highest at the emergence to ear differentiation stage. The drought disaster loss in-
dex was change between 0.24 to 0.50. it was higher in Northwest of Hebei, North of Shandong and South of Henan. For
the drought intensity risk and disaster loss risk, the space distribution trend was basic identical. The low risk index areas
were major distribued in North of Hebei and South of Shandong and other regions. But the risk index was rather high in
Mid — south of Hebei, most of Henan and so on. For the comprehensive risk index, the high value areas major distribut-
ed in West and South of Henan, North of Shandong and part areas of the Mid of Hebei, and low value areas major dis-
tributed in Beijing, Tianjin, North of Hebei, most of Shandong and most areas of North Henan. From overall look, the
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comprehensive drought risk of aerobic rice was lower in most areas of North China. However, in the agricultural practice

it could not be ignored for the response and defense to drought in high risk areas.

Keywords: upland rice; ORYZA2000 model; drought intensity; yield loss; risk assessment; North China region
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Fig.1 The stations distribution in research region (a) and two level zoning (b)

1.3 HREREFSEX

WFFE X I R A At b X, LA A 45 A 5T R
b (BRATERIR R ) (I ARE AR . R
P58 DI S Al 2B P R, S5 A R A B
FBE SRR, T AT T o X (L
1b) , FE4F A=A KE, Hodr [ X oy — =i X
FEAFEI A T A, L ST 1 £ R
5y JE L BT R A R T AR S R
AR ARG 207 1T IX AN X R & AR X, Ho [ IX
FEAFE IS RN K TR & R 4 77,10 4R
BA, LR A B B B RE BT S HERH FEAE
RUR =00 3 BH RS T A BT LA X
AR B ) FIAE S RO ARG 277 1T X R E AR
WA S L R R E O R E
5 S i X, QM B A R B Al COA R A 5020
1.4 ORYZA2000 =B E N RAEM M S HHE

ORYZA2000 7K FE AL AL & ORYZA Z 51 R Y 11 B
BRRAS , e BRoK R T 52 0T 5 7 =2 BOR T AR R 27 1k
HHFHRIST . ORYZA2000 BRI de Wit 1 4 457
AKOEFRIE , MRS g B A PRI R 4, LA H ARt
)25 K, Bl AR i R IR E Y 2GR e /K- K
SRR K 543 BRI 7K S DA B K 4 Fi g  2 [] fR
HlKF_ERK AR AT oI K e
HRRW NS R Bl R RKFEAT
R FEE IR K 1, 43 Ry HEASE SR O R 0 ek
W RN A TRIE RO 4 D EELF WL RIS &
BRI & B HR B A B R R RDG R Bk

THRR B A, B b2 BTk o BRI A 1o
Vi SERS e B i N - SR e (V3£ N
FHFAr B AR R A A DL RN 2 S A K
BRI, KB S EUARE T
B my Ak . BRI T = AR A K AR
PR o] DIDIK 52 AN R R EE T 1 ek
AL R AT DAAR G SE PR A R A T B, R
RUEATR B A H RS (H 5 ey T e ik
TG KRR AR K ) AR LR S8 A
DA KA R ) PR 55

FERLT SR 22 (0 At b, ) PRI g 5 3%
H GBI I 3 55 1 - 8K SCSHL, o B4
ANTR] DX 35825 3 R AE VR AE RN R 254 T R A K R
BHRL R, AR SRR T R RS 0 A 7 A R RN
SR, ARG I IR i 7K SRR R B
1.5 REEGHE
1.5.1 FTHFRERE ARCFEAREREFESF
A e K R R E AT T 52 58 B LR oE Ak, A
ORYZA20001 544 0 25 3L, v] DL 3R 7S 5 A8 45 B Be i)
TEAEZR O OUSE A SRR K 25 T 1 S B 78wl
TETEZE 0 RIS 7K 3 78 00 R AE 00 T R4 A & B
Bei i Rz, IR K& ET, o ARIFRFMF RS
BRZE AR X T 2E 28 0 1) 75 e (RIOK 23 75 ik
BEO VEARREA T I T R ETEMIEIR. KT
BERECCWDD) TR THEIT

CWDI = 1 - ET,/ET,, (1)
R ¢ 5 i B DX TP Al Jer 3, 57 3 XL A



182 T2 X AR A5

5 34 45

KI5 SRR e B R ) ek R, o R AR
T R ~ B BEE ~ JRERITAE
~ A=A T E BB, A A T BT 550 XU P
TR N 10

Im = Z(CWDIML X Pmi) (2)
i=1

Ao, 1, O RS A B B XU 5 EE 45 A
CWDI 37K 5375 SRAEE, P A, m BUE N 1.2.3,
AR R ~ BEOME BEOME ~ JFIERIRIE ~
A=A AT B

ANIA T B B ik AKX i 28 7 3 A 2 W A
[, 4 A= B 0 T 50 B KBS Hh 25 A AR BT
JRBSE: (AR 2R 500, 4 A 7 300 1 5 i R XL A A 7R
jg[lo]:

I = 2( x 1) (3)

KX, 1 & EFE T RIS 1, IR ~ 3
e L ~ FRAERITFAE ~ B =AM EF I B
TR RBEHE L o, 454 B W BB 78 B R
BRI A B Bk 4377 BiFs 205 7 i AR DG OC ROk
T
1.5.2 FTFRHFAE BT REEZHA
BT 518 B AN ] 7= e 40 2K 9 I A i B KU A
WFSE R FAAE Y A R R 25 3L, AR RS0 A4 7
TR P R AR TV TE 7 5 (1040 2k 2 (RP A 4
O AR R 7= i I A B P S bR, A R AR A
HEAT T 5 IAT XU PP o A5 Bl AN F S5 55405
B, AT I A8 AR TR RO 8 I 95 A5
FERAN T E - R R (K, :
K =1-Y/Y, (4)

PRI, A58 IR BRI Sy AN [] 0 43 i i 5 2 S L

BUBER B pR g, R

G = Zn](K,,i x F;) (5)

o, G KA BE S HE R, F A R KA 8 B
F BB
1.5.3 FF&EAR  TREANK—FHETS
JE A T AN [ 1 5 5 B8 R B KU, 5 — 7 THT ik
it % RS T E A P AR KURE, RLE K 452 B
Bt 5o B XURS: AL B RS A T 25, A T
FIARER G R A AL

M=1+6 (6)
K, MO TREEE KRR, 1 F1 G 2030 1 5

JEE RIS i 8R40 e XSS 45 48
1.6 HEIHKRESHERITE

ABISE B8R 23 A R S A A A 58 T Bd i
Matlab T HEAFAR SN 1 5CHI ] Matlab G T H.
FETRMLRY kstest BRECXT 75 20 BT B B4 ¥ 91 i 4T Kol-
mogorov — Smirnov A5 , i & BUHE 7 51 S AT G IEAS
I3 XEANEF A IE S 50 A 0 85 4T box — cox F;
o, B FH 40 g TE 27341 5 985 FHT Matlab 42 5 49
1EZSE R340 PR AL Normedf HEATHER T,
1.7 ZERETTE

s 45 R0 23 (W) ek E LR ArcGIS i BLAF
BARGHAT AT Kriging 16 {8, 25 54 [R]HY A& Boal
3 BUFR R Y 2 8] 3 A 1

2 ZERAHT

2.1 HESHBHERRKIE

ORYZA2000 £ 7 78 S 45 AE K & B AL BOK A
EHSTHOA TRZHPERE" - BiE T
ZBAIE R AL X R AR A K R O T A AT
(38 P o AR R KR A VR 2 UR AR B K
IR, B S E, HA 10% £ 41
VEYI B0 EARYE HAR 56 25 R b TR, 1 ot
SHTE R B A T W0 o B R Bt AR L e
FAST A R R I BT R R RS R
ORI, Hoh 52 297 MUBRIEY B RO 1E %
MR L T X PRI I PR A 1 A A 297
IR SO A 2R O R 3R 748 277 TR 502
PR TR S50 T BEAR I 76 T ) | 23058 0 55 b 11 U6
FERHif T 1 S AR 2 U A A, X
FEA= & WA R i KIEM S EUE R B,
PRI AEdL 5 TP 52 3045 3t iR 00 R Y Sk B, 40
SE T ARG 297 ARG 277 FIEARG 502 19K B R
BAEISE (R 1) B 2 MR LAL A Y I
P 5 S T AR O, AT DL H R TR A B
R AR R B B B 0 3E I

1 ERERRIMOEEREERNSY
Table 1 The model parameters of developing rate of

typical varieties in each area/(°C+d~!)

A HD297( 1 X)) HD277( 1T [X) HD502( [ X))
DVR] 0.000581 0.000764 0.000721
DVRI 0.000758 0.000758 0.000758
DVRP 0.000686 0.000892 0.000779
DVRR 0.002063 0.002634 0.002168
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Fig.2  Comparative verification between parts of model simulated values with measured values
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