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in Huang-Huai-Hai Region
KaEM tf 7]

W A A4 AFH
4 5H A5 HATH
1B 6 H Ef—6HTH
ZE3EW 7 A EA—8 At
e S ] SHFH—9HTH




B5 M

BRI A T 1 3 DX AR AR R R A R T 631

th e -4 O kB R AE R O R R L A
JEW-E AR R F R .
1.4 BEREEFREBHRMETMIEIRIER

FrUEAL [ 7K 28 5 38 %1 (standardized precipitation
evapotranspiration index) J& Vicente-Serrano 25777 3f
JE A o Ak R K R L B K RN 28 R TR R A Y —
TRIEhR. ACFELEA AT Sl L % T
BACAEA R LB B B K A 6] 8 A8 A 6] &
B B By K i A S AR AR AT B A ] 25
B RALAF LA 505 17 D0 1 b v AL B K VR W 7 7K 95 $X
( standardized precipitation requirement index,
Ispr) o HARSBAITFREALNT

OHHEAT LT B BAEY HF K.

YEW) & & B B K 52 th & & Br Be g H 5 7K
i BT E] L H A /K B S [a] B A (6] DX R
RZERBETIED T K =, 2 MG ERE
el 4141 (Food and Agriculture Organization of the
United Nations, FAO) # # #) Penman-Monteith 2%
AR DR HE S AT (R R A K FE D 1
B H Z&HCR AR BRI 5 K

Er. = K. X Er, (D

KO Ex BB HAEY KR, 67 mm; K, 4
FEAENEY) 22 800, e 1 3 25 e A W) 78 T R 25 5 AR
L 7300 58 S A L R R AR RS AE AR K
AROLAE 2 R DR R (52 L AR SO A 5T XSS B I
WS% FAO MR AEY R B (R 2)5Enh
B HZSEAEY AR 3L mm,

K2 BREEMEH

Table 2 Spring peanut crop coefficient

A AR | L5 (A TEY 75
RE I 04-15 05-31 0.50
KA 06-01 06-30 1.15
RAEEM 07-01 09-30 0. 60

QP 4% 7 B B MK R S KR 2

DY )
D, = P~ Ex.. )

A2 i =1.2.3 5P R B W o A
RATIRNNs P o 5 5 FF B i mom s By
& KA BRI R K Bt Ao,

X HUR 9 AT IE A L

F T 54 P 9 o7 S R A 1
WAy KA B 7 R 3 24 log-logistic
A0 A7 B 25 15 10 BB 4 7 ol K A

Yy K8 B
log-logistic #5431 R AKX H

F(o) = [1+ (Iiyﬂ g (3

X ZH oy MR T LA 3G
X RBULRE LY AT hRfEAL -

Y=1—F(x), (4)
M ERM Y<<0. 5 B,
w = +/—2InY, (5)
_ o+ cyw+ e’ )
e = w I T g +dw O
MR Y>0.5 A,
w= +/—2ln(1—-Y), D)
ISPR _ Co +C1w+C2w_ w. (8)

1 +diwtdow +dyw’
Horr, Tsow A HE AL B K AF W) 55 K 48 8 o0 =
2.515517, ¢, = 0. 802853, ¢; = 0. 010328, d, =
1.432788,d,=0.189269,d;=0.001308,

ZHSCHRI34-350 B T Lo ff 507 K R 43 H
TN 3 R,

®3 ETFTHRENEKEDERBE (L) B
BHEEHS
Table 3 Drought and flood grade based on

standardized precipitation requirement index( Ispy )

KEFR Tspr UM 715 FH
3 1. 5<Ispr<<2.0
g 1. 0<<Ispr=<<1.5
2w 0.5<Ispr=<1.0
e —0. 5< Ispr<<0.5
me —1.0< Ispr<—0. 5
B —1.5<<Igpr=<—1.0
R Ispr=<—1.5

1.5 HEHERFMRITE
P (P 8 S e — U 85 R A R R B
ELWE AR B S TR G B B AR B =

_n 0
P, N X 100% ., 9

D g Bewl e 7 o Bk AR M R R
BHAFRL N O B
1.6 ERERFRELKEEHAE
FRP7 R F SR T 6 0 R AR AR R
AIE AR R LS5 B R M R R A R
AGRF LR EL
H,=C XP,+C,XP,+C XP, 10



632 N R’ % % i %32 %
KO i H, oy BEFp R E 1 fa b5 1 48 50 Ron fa s
PR/ H (B8R, W8 (B R E G MK, K 2 5B

WA RO, CoLCo s G 23 N E
TR VR GCHE BRI RN e F IR PP P
Oy B R VR R (B KO IR AR

BT HT BT R L R R S AN T
JET W B 1B A 5o B 4 R i E A AR AR A
[ % 75 B B 5 Ry 3 9 R R B (R 4 TR 5) .

#4 BUETERBRY
Table 4 The damage coefficients of drought

disaster for spring peanut

P FREY

re R 5
& H Hi 0.01 0.03 0.06
KEH] 0.03 0.09 0.18
KHEM 0.06 0.18 0. 36

x5 BUREGFERBRRHY
Table 5 The damage coefficients of

waterlogging for spring peanut

B DS
By gy EH
oa=Riig. | 0.02 0.06 0.12
RE 0.03 0.09 0.18
KEJEM 0.05 0.15 0. 30
40° N+
y @ © ST
35
%
3[25,30)
=3[30,35)
30 | mm[35,40)
mm[40,45) #HES: GS(2019)1822%
100 105 110 115 120°E
KB
40°N
L]
g e s
35
%
—[25,30)
=3[30,35)
30 1 mm[35,40)
mm[40,45) H#ES: GS(2019)1822%5

100 105 110 115 120°E

2.1 BESHWERERERFTRET BN HEFE

R 4 BT U v b X A AR R 5 O S ) A3 A R
fE R R E R T H 5 ) 19602019 4F Tgw s 456
Tspr 5105 55 90800 43 % 8 46 A2 5 05 0 2 A7 15 OF
) i P B A A (I i A T AR A
2.1.1  FHAEE T B2 [0 4310 FEAE

1960—2019 4F % e ¥ 1 X A6 AW & & B
B P B RS R It 25 %0 . 2 80 X Y K AR R
R 30% ~ 35%0 s AL A Bl M X K AR B R Ry 35 %0 ~
A5 %, Horp A6 AR R T I L R T A SR R X i
T 3 A DX AN A R R O X T R A R
40 Yo 5 B8] It B AL B AR DX L IR 30 AR L R e X
O VR A J5 P S S AL FR R AR X A T R R AR Z
3B ~40%., KEERETY, TRRAEWMEN
40 Y0 ~ 45 Y0 1) Hby DX AN AE AE T B 38 S A B A A X
TR R R AR Sy 35 % ~ 40 % 1 Hb X B4 A T A
ARG LK, FAEA K B S SO AR A
PRI DX /N R oy KB TR R RN 400 ~
A5 % . TR LR N 35% ~40 % G SLTE 3 NI
B R A (8 2)

K
40°N
35
T AR
% ‘ )
—[25,30) <
=[30,35)
30 | =m[35,40)
mm[40,45) #HES . GS(2019)1822%5
100 105 110 115 120°F

B 2 1960—2019 4F & I i My X 5 46 4=
AN E R E By BT 5 R A AR
Fig. 2 The frequency of drought disasters in
different growth stages of spring peanut in

Huang-Huai-Hai Region from 1960 to 2019
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Hazard Assessment of Peanut Drought and Flood Disasters
in Huang-Huai-Hai Region
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Abstract

Peanut is an important kind of food, oil plants and cash crops which promotes the sustainable develop-
ment in the modern agricultural economy. In recent years, the frequency and intensity of drought disaster
and waterlogging disaster in the Huang-Huai-Hai Region has remarkably increased, which poses a huge
impact on the production of spring peanut. Therefore, analyzing and making hazard assessment of drought
disaster and waterlogging disaster during the growth period of spring peanut has a great significance for
preventing drought disaster and waterlogging disaster, minimizing the damage, and taking disaster insur-
ance in this region. Based on the daily meteorological data of 186 meteorological stations from 1960 to 2019
and combined with the growth data of spring peanut, the hazard assessment of drought disaster and water-
logging disaster is divided into 7 grades by using the standardized precipitation requirement index(Isp) »
and the spatial and temporary distribution characteristics of drought disaster and waterlogging disaster in
Huang-Huai-Hai Region are analyzed. Based on the probability and intensity of drought disaster and wa-
terlogging disaster, hazard index is constructed to evaluate the hazard during the growth period of spring
peanut. High incidence of drought disaster is found in the northwestern and central part of the Yellow Riv-
er Basin, the northeastern part of the Huaihe River Basin and the northern part of the Haihe River Basin.
While the areas with high incidence of waterlogging disaster are mainly concentrated in most areas of the
Yellow River Basin, the northern, southern part of the Huaihe River Basin and eastern part of the Haihe
River Basin, and mainly with moderate waterlogging disaster. The areas with high hazard of drought dis-
aster during the growth period of spring peanut are scattered, mainly concentrated in the northwest of the
Yellow River Basin. While the areas with medium and high hazard of waterlogging disaster during the
growth period of spring peanut are mainly distributed in the Yellow River Basin. In the northern and cen-
tral planting areas of the Yellow River Basin, the phenomenon of drought disaster and waterlogging disas-
ter abrupt alternation often occurs. Therefore, it is necessary to reduce the hazard of drought disaster and
waterlogging disaster abrupt alternation, regulate crop exposure in planting areas, reduce the vulnerability
of crop, improve the overall disaster prevention and mitigation capabilities, and promote management level
in planting areas. The above research results can provide a reference for the drought disaster and waterlog-
ging disaster prevention and loss reduction during the growth period of spring peanut and the construction

of security production guarantee method system in Huang-Huai-Hai Region.

Key words: Huang-Huai-Hai Region; spring peanut; drought disaster and waterlogging disaster; hazard

assessment



