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Abstract: Based on surface meteorological observations and yield data of winter wheat at 103 stations in
Henan Province from 1971 to 2014, the characteristics of winter wheat drought damage were analyzed. Be-
sides, the drought condition at jointing-heading stage, which has a serious effect on yield was selected as a
meteorological disaster type of the model design of the weather index insurance and the disaster risk assess-
ment was carried out. Negative anomaly percentage of precipitation was defined as drought index of winter
wheat and the model that described the relationship between drought index and yield reduction was also es-
tablished using 173 groups of typical disaster samples. On this basis, the weather index insurance product
of winter wheat drought damage was developed and the premium rates of different regions were revised
based on the results of the drought risk assessment. The results showed that the level of winter wheat

drought increases from the southwestern part to the northeastern part in Henan Province. During the
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jointing-heading stage, the highest risk was found in the northern part, followed by the northwestern,

eastern and central parts, and the risk of the southwestern and the southern parts is relatively lower.

Based on the drought index model and the analysis of historical payments, negative anomaly percentage of

precipitation of 60% was considered as the payment trigger value, and the payment standards of different

levels of drought weather index were determined. Considering the results of the drought risk assessment,

the revised premium rates of different regions in Henan are 9. 2% —11. 2%, and corresponding premiums

of unit area are 29.8—36.3 Yuan * mu '.

Key words: drought, weather index, winter wheat, risk

5

1) g o ] Y A /N 22 R il R AR 7 L (R
M35, 2006) , Ho/N 22 B i m AIRTE 2 [ A 28 2
BREMMAL, ERRARERE R RS
AR PR AR AR R (3K 2 R A, 2007 s VENAR L 2018) , &
INELEFTMALKERLZ R MEME LRSS, T
PRI A /NE FERRN AR KE R,
RS I R] L i M2 3 LR (R IR 45, 20135 B EE W]
SRAFAN - 2017) 0 & /N ZZ i PR A E 2R I, IR
P i A /N ZE PR 1) T B B UK RE g LA S K TR R A
AE ) 50 2R B 22 4 PR B Y — I T AT 55

KA B AR 85 2 A Al A= 77 XU | 2
B7 T 0 K M R g VK 2 e T B A 3T B, 20 4R 90
EARLARE W 32 ) [ WA R B IR TR
AT AR . AR S5 08 RF A58 B BT TR K IR 4L
PRI o DA BRI 5287 O % 24 b Al 3 8 i LR (K-
ruaihe et al, 2006 ; Barnett and Mahul, 2007 ; Paul-
son and Hart,2006) ; I K& it 1 & 48 BOR K
DL /D i ik 2 5 K R4 RE R AT R A 458 2R (Varan-
gis et al,2005) s B AR AT XS FR IR R F B T RIB AR
FEBCOR I+ LA S BIORR R 9 3 4 9 2R il R AT o8 1 XU
(Hess and Syroka,2005), FE¥»HWBWITET KX
FEBCR BT ST, W X V048 R AR 1 VR 35 R AR 8K
PRI CBEAR E 55, 2007) W7 VAT M 19 36 R R A48 Bl f
R (AP 55,2010 LI AR /N E KR T R 958
PRI (B i 5 2013) L VL I35 48 & /N A2 1) R A BRI
(A 2013) DL R 2 A /N KRR E KA F W
FEIHE I R BARE (B KB4, 20135 20155
2016) . 33X SERAFEECORI: ™ it A% 2 4E) N L IR
B 18 Y Mk 55 380k

M TG R F IR T Al 2 TF i R A A8 B f 1 1

Fhh M TAEZ —. ARG E A R X 880 AR [FVE Y
FEADIERE CLFT T RKEHLRLIL K
RV PEAG 3 anE X AR b oK R 3 (AR &/
T 5 RV R W K R R E SRR K E
RS Ef A R (A 2%,2010) 41 X R4 /N E 3
Pl BB R B (0 25 B IRV PF A 458 8 (R 18 5
55,2006) 5 N FH RS PEAR AR 6 = F 4 & /N2 T R
GE R B5E . 201 ) FI N 58ty Eh 48 35 T 52 9 3 AU (CF
AKFIEE L 2017) HEAT B 5T 5 3 F K8 [A) 3 3 52 1 B AR
BT U R R T AR B B £5 ML K BE T Bk
PG48 4 /N2 T 5L XU DA AR A8 R 3055 . 2002) 5 36 F
A YRME 2R 1) 1) B A T R P AR DAL A5 AR i e R 4
2007) 5 4 HEAA AR S5 9 F 25 IRV PP Al 458 784 (o
FA%,2014) s e T A5 B BB B0 7 1k 1 48 A
AR TG T AT AU A A AL (5K L AF L 2009) , ik 4
HESHERCE ZH TR IR AL KK .
IS T 5 by W R AR . el Atk <5 R FE R
B DAL 7 1 5 R AR BRI A 45 B AN ) X8 A
[F) A VE 40 i AL R 2 11 SRS BRI R 2 Y i Al
LRI RIF IR E S Z—.

Y F g TR R AR /N A PR
ER& T HK, 20 7 T 5 9% KU 1E Al Fn s 5%
ARG« e PR 2 U2 ¢ 36 3 B 01 57 ) O R
LIRS I TR M5 R IR . S8 X B T
14 A0 RN L5 s R B K S F8 B B 7 o 11 3 T
B DB AR A I E AT . AR H R G T RS &
AN T RICE WS SR R 2 (BRI 5 55, 20065 )7
SCHASE 20085 X1 5 4K - 2008 5 4T U7 5, 2011) , SR i
B0 12 X 50 R AR B I F 9 7 [ N T
L3 P N N o R N RSN ol B N T 4
W 7= i BT SR AR X 90 R R ARAR BRI F 5
UK, S VA B A /N 2 AR 7 e R e T R LR
LR, {4 B A P A 28 55 R 2R AR A 6B



A

276

1 SRS U5k

1.1 #HxREHR

NI Vi R R DR TR SRS SN
LN PR R SR T BB KR IR T T R A R
ZRHAE TP M TG B e R A 1971
2014 AFET AR 124 AR W R IR EREH
WL AE . 78 X 9EORE2E AT 36 2 A0 o 4% S . 2k B
103 A~ mi (B 1) 19712014 48 BRI A A 52
Mo 103 A G BB B B  BANB R
X o &/ 227 s R A X 103 Al il (B
1971—2014 AFZ /N2 B 56 Bl 1w AR A0 B ™ BTk
LN AT WIBORM S T A 30 A ul (B 30
AR AN A A B R I R] . AR BRI E 1
T A5 DX A /N 2 BT il B DT A9 5 o I B, BB AR
PO X P4 - o 4 H 130 B Bf R A
Ry 3 A 21 HE 4 H 20 H.

1.2 WHRFAE

1.2.1 FFRAMIBGER

R il A R AU i SR A KR R K
Oy A AR B AR OGP AR K A
O 196 K P9 A o X1 A A AR TR 28 L 20100 & 75 9 2 HH 5
R 7 B0 15 B A S 1) R 2 3R OR Y X I 14 K
TR A SO U K P 1 70 3 R AL ] i 4 4
AN R I EURS R K B T 2 A S B T
PR Ha o

36 1

35 4

34

33

32 4

110 111 112 113 114 115 116°E

BT g 4 Gl R A
Fig. 1 Distribution of meteorological

stations in Henan Province

P—P

H, =—P, = X 100% (D

L H, BENETBERIEEGAAL: 0. P A
WK BB o AT V), POl s B K B
CBLA7 . mm) o P O 35 BE 30 4F (1981—2010 4F)
F-BIRE K i
1.2.2 A%FE0i
I 1] ) 30 43 B 4045 8 3 o LA A B <4
) FAHR R =5 (') 8 3R B AR R 4
7 A R U R AT s AR ARG O S R R I
W R 19712014 4F 4 & /N 22 0 e %
Bl
e (2)
v =22 % 100% (3)
Vi

X,y SR,y SRR, BEE Y.<
=5 AR, I, Xy <5 U E A
INAE Z B PR AR AR L v W << — 5 Y0 B BUE U R ()
BERESE,2010)
1.2.3 FH+HRER&F4~

BEXT AN (XL T B4 R Bl X T RS
FEBOR TS N T SBR[ X3 ) 22 501 9% L 0E AL
B AL RAE T ORI 2% R 0 JE Al vk TAE R A . R
& BOLR B8 XU PEA — FBEAS 25 18 b B /K R 38t
Bl U RE JJ 28 U5 KT & R o0 95 R BT RE ) 1 5k
55 DA JoAe ;28 BOKOE 1) R AIRSE . EEE E UK
G Bt (T 5 % ,2011)

SO TR T I M A 3 T 5 Y AT RE AR
f B PE R /DN o A 5 U AT RE PR R /)N X A& /N A
S )RR BE R /N 5 [ 22, K AR R RO AT RE R X
KN PR R K . R T R R (F) T R
JE (Q) 11 T B 3R 7 VAT B A /N 22 451 - b B 0 T 54
FR A F GBS PE (B

E=FXQ €))

KT R A /N7 T T BUR TR S B P D 45 R
PEAT TG R 20 10 b B L 75 3 300 PR B vk 9 2 8
VE T R 4 /N2 T 520 AU 45 55
1.2.4 #%BRBRFERE

Al IR B B R — RO AR AR BT SR A 1 90 1 1
S 1 R I 1 S 2 45 SR R 40 2k 50 1 R Ak i ok
T (X A 7 F0 Mg 5@ . 20105 5% [ AE A7 SC R .
2016, [H I 4l B = B BE 8 181 2k 3k 45 T B 1 AR



Hel W SRAE A AN R - R TR R AR B R B T S 277

NIRRT PN R G L G UK TR e 1 F /73](i% S
2010),

Rate = E(loss) = Z(Lr, X p) 1>m (5)
AP, Rate Jp iR 16 3% 3, E (Loss) AR I Y K HE
PR BIEAIE . L, N5 0 PR % FE W
KA ARBEGE PRI Ry AN 35 p R L SRR
TR B F W K AR WP KE
(CRAIREO E G s m g KAHE B AT fih 5 A8 X L 1
KFEER .,

2GR

2.1 AEELENERT-HEATEARSN

PRAT- BRI D i R A AN A TR B R
SRS R 0o 77 R W) ) O B BT . A /N A2 BT - R A
VAL T R A R K e S I A 4 ) A R 1) b 2 T
B 2a) o BT AL IXC L A/ 2 4T -l A
AKEE/NT 30 mm ] LR L DX R K
70 mum; E T LA AL, B LR b DX R K Ol 30 ~
70 mm,

Kif K BT 7 4 258 g B (BN 378 4 /N 22 T RE & A
AFIFREE AT 5. BEKEEF 7 20 3 U (E 8/ (R 2
XPEBR) R T R B . K 2b R T
19 A8 28 /N A2 ST - il B A0 A UK B T 0 R R 5 T
P ARRAE . N R AT LR L A&/ SR - A
PR AR B A DX, — S TR AL Y 22 B A BE
73— AR AP R IEE I B RS S  XCF T
s B K BE P 1 43 3N T — 5400 81 & VRS RE i L

110 111 112 113 114 115 116°E

PR 2 ) R A% /0N 22 4T - AT B K e Ca) T8 B K BE S T 40 5 40 A (B)

Fig. 2 Distribution of precipitation (a) and negative percentage of precipitation (b)

TBEBH L i 300 5 M A B K B A RO — 5400 ~
=510, 3X S X (1 B KBS H AR (T B 2 5 LA
b BV B R KEEEE R KT —45%, K
G375 BRFR RE AR X B . At M X R K B T 40
FE—51%~—45% A E BRI E M T 5,

2.2 AEENERT HEHTRRRITHE

AN [ b DX AT A R 5 T A ) 7 0 17 5 e
SR EZER K, H L AW GEE X R A& N
PRT -l B T 5 0 O R R T UK R S R R Y
JRURS: DA Sy 52 R AR DR 6 4 2 R A8 1T B it AR
Bl FAR i

MIE 3a Rl LLE s T R 4% /N 22 4R il Al A
TS5 RE B G I B USSR DLl DX R T R
W3 AR AL 0. 75, Horp 22 PH RS RE LT & 00 T 50
Tic i 5 YEVAT LA RS b X T 55 B SE AR R AE 0. 60 LR,
L P {5 PH T 5258 8 A 0T e 55 5 BT L R R IR T LA
Z [E) Hhy X T R BEAE 0. 60~0. 75, [ 3b J& i R
KONERAT- AR T AR R A B A AT . BRACFI R
PO B T 52 R A R A 3 450 T 1, B LT B4R
# AT 5 B TRV B A T AR A X A
0. 70~0. 855 FH:Ath 1 X (1 T 545 2 AE 0. 85~0. 95,
LG T B AT R R AT bR EAL IS L AR
FA A /N BT - Tl B A T S BOK IR fa B MR 2
g PR i Bk ey A 1) R s . R AL b DX fE R
s R 0.85~1.00; H BB VT B AR MBE K
.4 0. 60~0. 85; 74w FITR VU B 14 f& 18 4 AH X 458
I« 353 A R L 0. 355 HoAth b X (1) £ & M E 0. 35~
0. 60 30),

110 111 112 113 114 115 116°E

at jointing-heading stage of winter wheat in Henan Province



A

278

e
#
Gl

110 111 112 113 114 115 116°E

3 TR 2 /N AR T 50 () A (D) F T 5 2 fE I (o) 25 1] 43 A1
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Table 1 Relationship between drought weather index
and yield reduction rate at jointing-heading stage

of winter wheat in Henan Province
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40 10.2
50 13.4
60 16.6
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Table 2 Compensation standard of drought weather

index at jointing-heading stage of winter wheat

in Henan Province
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