Climate Change Research Letters S RZELIF AR, 2018, 7(3), 187-198 Hans Y
Published Online May 2018 in Hans. http://www.hanspub.org/journal/ccrl

https://doi.org/10.12677/ccrl.2018.73021

The Spatial and Temporal Patterns of the
Main Agrometeorological Disasters in China

Jingjing Qi, Jun Wang, Huaijun Wang’, Ling Zheng, Mingxian Xiao, Yingping Pan,
Xiaozhong Zhou

School of Urban and Environment Science, Huaiyin Normal University, Huaian Jiangsu
Email: ‘'wanghj@ms.xjb.ac.cn

Received: May 12", 2018; accepted: May 24", 2018; published: May 31, 2018

Abstract

Agriculture is very sensitive to climate change; weather disasters can directly affect agricultural
production, and affect the economic development of our country. This paper uses statistical data
of China planting information network of natural disaster database from 1978 to 2013 to analyze
the temporal and spatial distributions of the agricultural meteorological disasters. The results
showed that: 1) The areas caused by agro-meteorological disasters in China have increased signif-
icantly. Among the four disasters (drought, flood, hailstorm, chilling injury), the areas of drought
and hailstorm are in a declining trend, while the disaster area and disaster rate of the chilling in-
jury have increased. Besides, the disaster area and disaster rate of flood have little change. 2)
Drought is the greatest serious agricultural meteorological disaster among the four main disasters,
the next is flood, the third is hailstorm, and the chilling injury is the smallest. 3) In terms of re-
gional distribution, the North China is the most serious area affected by agricultural meteorologi-
cal disaster, followed by the Northeast China and the Southwest China. Flood is mainly distributed
in the central region of China, followed by South China, East China, Southwest China, and North
China. Hailstorm is mainly located in the Northwest China and Northeast China. Chilling disaster is
mainly distributed in the northwestern and central China. This study summarized the spatial and
temporal characteristics of the four meteorological disasters, which helps us to understand and
grasp the regularity of disaster and also the impacts on agricultural production.

Keywords

Meteorological Disasters, Drought, Spatial and Temporal Distribution, China

LL

PEERZRISKRENE SN

Bibdh, T F, IWE, £ %, HUAR, BEFE, A
HEFRUMVE AR, T S8R, 15 HE%
TERER

it

XEFIH: B, TE, TWE, M5, H%, %, Amsh. PEEERS R R FENESMIFERT 1. R
RAFAL BT 5T K, 2018, 7(3): 187-198. DOI: 10.12677/ccrl.2018.73021


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2018.73021
https://doi.org/10.12677/ccrl.2018.73021
http://www.hanspub.org

%

Zm

sl

%

Email: ‘wanghj@ms.xjb.ac.cn

Woks H . 20184F5 H12H: FHEM: 20184F5H24H: KA HI: 20184F5H31H

R

LT SAER R, REBRSEEYWRNAR, #HMEHRENSFEE. ASCHHHEH
LA B W H AR K ESHRE1978~2013FE MG H IR, 93 T REL 402 ERR ISR K FEHIE 8124
R A ARHE, T T RSB REMBRERVAEFZREM. £R2RH: 1) 1978~20134ELIK,
RERIVAZRENREBB™R, RETBAGHIESE; ET58. #¥. XEB. RENMHRE+H, B
RAMREBZREABRMZ R ERETEER, KIERBRRIAA K LR B INES, WERERKE
FAR R L REBEATBUARK; 2) BREFREEMREKFRLSZRE, $EEZ, RERZ, KER
REAREBD; 3) NERISARE, BRREEBXEANTE, HRERILHMX, B2 ARBEHX. #
BRENZEMNTEFMX, HREER. HE. fEE, £k, fll. Rt XERERERERTE
FHX . RERESHXBEZRAKR, FESMAERICAEFSEH, AFRTRERIVE”BES—ER
BRIERH, BBRERIVSRREERPHTR.
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RRRFR PRI RASRM, ) F/MER S G H M, HHEFa R EMAR
A R E BRI R K F R . LR, AR AR K ETIRMEMRAEF LT 60 2 NI A,
fif 24 122 N2 250, Hph RZH MR EPEZR. BRXARKETHEZFERRRERRSRT—H, ff
HOLVE TN, S EE5 i B R 5 M ae JIFEAK, AT BB B ER 1] 4t 5
SEHALUGTE, SRR FERIIR L) 55 F B R 9CERIRT) 85%, TR RBK X HIRRKEBKL
50%AAT[2]. LR, G AR TS R B AT I R TR, RS R IARSET:
RAWLEAWIIK[3],

BT 248 B Y 56 X 2R b B IR SR A5 DR 25, [ A o R RS AR kAR e v T E R
BONE S B2 S Gk FER R ENER —, B EGS R ERMIEL . G, ERmR™
H[4]. FEGER SRR FEBRRIEYZRKERIE 5000 AW, ZaX. BN, T2 miEHRR.
WA, FHEERLSRRKELHPANE 4 2NK[1]. i 1990~2006 FEHRE ST, 17a [+ E KR &
SERAR SR EE R ERL TR 1859 1276, P15 GDP HIELBI A 2.8% [11. Kk, W EHRKE
(R AR R, PRIT AR 9 T IR AR MU, i T4 e i EEDAR B = B R O B AR A A A I R
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. plinsh 23 S5 RA CPESGHES) A CRERLSET R T RocE v, @il i®g
SGRRPR T T PRI HLIX AT 60 TR HERIRE . KRBT E[6) R T RIE=HE KB EMEX A 65 M
Ll 81 1961~2010 38 H A R4, DLSZATIbR#E 5~9 HiZ AR 5 5 245 B E M EE - E
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SRS 7R A L P84 1983~2006 FEFEFIUEET . T 5. K& Bk BRI R K FZ KR
FAE G EREE, LTS EERN SRR FBEEIAT T 04T, 45 BRI FE 52 LT T RIS R K
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WAy, WARIEHX 8], ZikHX 9], WIALE[10]. (hPE&[7], BRFFRAIR BE, Gn 1991~2009 4F
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BREE . KR ARIR I T2 R T AR, B 45X DUAS AL R R K FELEE PRI 2 0 Ak, 48
N TR R E R F AN s B R AR, AT LA B AR ST AR G AR AS A R s £ AR
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2. BEEERZE
2.1. ¥

Hs EEAFE 1949~2013 FEEFEERET, AOFEREHX)MTR, #E. KE. KRS
B H FURAE Y2 5 AR IR 508 K Ge it Bkt Bodisk B vh E AL A S M (http://zzys agri.gov.cn/)
B RRFE LR . HBRER] 1978 SELLATEHR A AEIR 2O E e, BT LA Mt B A4S 1978~2013, BP
BT FIRCINE LA R B . 5 pE 2RI 4 1988 SERRAL, EEIRTH 1997 0L, Fir LRRHERG AL 43, 9)1|
AN RBEAT T 48— M1 .
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T REEAA PRI ARAE K AR AR, O 7 S A 1 P S BRIZ DU R R 5 9 5 XAl A 7 B
DRI, B0 40T 32 K IRAEAT 70T b, ARG 5 T 5732 9k O AR R A o 35 36 A %48 (BLEE T ARk 2
I T APUMI LA b 8 A i A ) B R S Bl DO b < R 5 R A A 72 B R R o i 35K ] Mann-Kendall 615677
%9371, Mann-Kendall #5622 % N TK ORI R SHOR VR K T7 %, HALRHE TAF 2R 50 M
Se 5 M43 Ai[13]. Mann-Kendall #2456 (40 it& S FIH X HE

n=1 n

S=y > sgn(xj—xk)

k=1 j=k+1
b x; A xg 73l N5 j SRS K FEEUE, n NP SR, sgn(xj —xk)%jﬁﬁlfl%lﬁl:
1 x;,-x,>0
sgn(xj—xk): 0 Yx,—x =0
-1 Mx;-x, <0

BEHLEF S, (i =1,2,--,n) ILBRMIES 30, W S, BHE AT 2% H
E(S)=0
n(n—1)x(2n+5)
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S-1
Var(S)
Z =40 §=0
S+1
Var(S)

FI Z EREAT S Gt 10 B E MRS - IR/ Z (R OR I 8] P 471 SN s, 11 Z A 30 B iE %,

W Z, 45K T 1.96, F A FHEHAET] 0.05 BE KT
H—M R RBEE , RoBEBT KN THREARS 5N

X, =X,
ﬁ:Median( — J
J—i

S>0

S<0

X I<i<j<n, n HEARTRINAIKE, 244> 0K, FoRHINES, < 0r, REU/NEH. BE
J7 5 EAH I 23 5200 3] Mann-Kendall #2560 RS, (Rt 025000 3 21 1R ARG EAT AL 2], W BRI 18]
FIH E A IS Sy o AR Trend Free Pre-Whitening 7725 A7-4F [ A <1 (1) 5 371 2% s 8] 72 51 £ 19 A 2%
PE[14].

3. R MiTie
3.1. BRERISERENELSH

3.1.1. K8

i, BRI AR RE, OIFREENRE, BEBRRENRRK. &5, AFEREER. 2. K
=, KRB R RS2 TURIEIR NG RAES: 2 HAR T, BUEIEM 05 S . Ha &l 1(a) 151 2(a)
A, R GRE BRI ARIC . WIAbE . NS IXCMPEAL. PURFE X, AR X % AR
X2 S5, Bl AR PUAbBIX R &, R E 2R R BRI, HR a2 E 2K
PUAR BRI TS, RIS IR T 0 R WA AR 73 R T AROK IR . v 3 BT W sk, A
Al K T A4 R, AN =L A R BRI A T AR Oy “ BRI B “ARIREBR Y R BRI R4
P A il AR A T B RIR A TRy “FEER N7 5 R R T A AT 2 i T 7 T A A g M Aty 22 X
SR, HHBBRRER AR Y “FEE” ;- 6~8 ARICHX BRI A TRy “ BRI 5F[4]. ARG
i, N FEE AT NN, FERTTR, SR T, RIGXE S e, BREER, RIE
YiseE . Wl aEE EERP Oy mA T RS, GERARIE 2 BRI G E

3.12. (B

W K F AR MR IR KB BER. FHEMERNKE. A TKETS5HERKR
REEFETTAT, Hk, K BAFEILAN K. REGETHEEREREIL 1000 K, 215 2150 £2%(1987
e MERFRAETHET, ks, RERIGE, RERFERPHMKEE. HE 1(b). B 200)7743,
1978~2013 4 LA 32 ML 9 F 5 M BRI X 32 B BB I X . S X, Pa R hIX R . =2
R BRI, IWREWRZ, WU B, T AT IR0 40 3t Xt JRUEL o 25 S0 1) =5 B i X
PR 9 T 52 9¢ L 3 4 M I ALK, ZEATE 10%0LR o o 82 9¢ b3 i R 7 B R R X, 78 6% |,
FdEHX . WS HLX 2K LER AR ER, 7E 4% b o X sl [X 3 B % RO R SIE AT, W R
AN, —EW. KRS G E A E .

3.13. R
TR ICE R — BRI 8] (R K B B AR K R R D, 3T S B THE s A
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Figure 1. The average distribution of sown area of land affected by chilling injury, hailstorm, drought and flooding
from1978 to 2013
B 1.1978~2013 FLURZRE, MR T8, HHEEWHIBEMERTIESS

PORMNRAEFEZ BB FRIMR[15]. H&EEEEN MRV IRRELERE, TRRESRERL
AP T ORI o A2 B R G A T A AR AR LB RO . TR REAERE A EA —
SEVRS R FRE 521 T RN X 3 B0 AR ZR I - IT DUIEHIX . KT it X, SfEesmX . 7t
HIRHEB X . AAEHBIX PHER(IE 1(c), K& 2(c))o SRIEIL AR AT PN 5t b Xt 7 32 5 o T 5 b A ™ E 1Y
HIX, 1978~2013 H-P-352 5 AL 2000 JTRT LA b0 MBI T AT A3, ZR IRV AL IX R 22 4 5
fIsgm; PRI E W IR R ERMER, ZPEBER, ZREFRE 20%00 L, Fn i
if 30%; WALH T X B R R ARBGES, BRAKIE MR T, (b KOy 04
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Figure 2. The average ratio of the chilling injury, drought, hailstorm and flooding
2.1978~2013 LUIRAKIR . ME, T8, HiHEHMRELFHZRIER

DN RRT 5 Pkt X & fE A, PR,  FREaKECD N bl o T AR B BH RS o T B E
BOTEBMX, TEBEERXRZ R R KR, 2R I EIE 40%0h Fo Frlll, BRAER
EEAEwYE, S8, J5ERm KSR A, XX R s 7 — 8 R M. EIR S HAS 2
IR TAEFIRS EBE B HEAT B0, R kA5 3] T AR E MR, EHRa I X 2R ZERER, N
LUk R, NDMIKSEIRE, 2ECA R K R ESRBRE S, 28w LY 32
KE[16].
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HIP 1(d)~ P 2(d)mr e, BEEE: DO AR RITH X Hedests X, B AL AR, S X 2378
2B WA . BT R E U K F i EAX, R E AL, PR KIHATE 1500
JI Ll b PHRIHBIX DU ERAE MR P R E B A X, KR EE 10%EAE, i
RE BT HE . Wb R EZ R AR R KR, ik 12.5%U0 5, s R E e g iAok g &
J T AR KIRIRBER o

ANV BEET AT 7y ks Bik s IR, R =ARA AT E AT 2o BT IRS FK R B
TIRAY . M. LT (EMAE RN, PSR U O, (A ML TR T R R .
R R 3 J TR 7R M PR BB BB 36 Pl B W (8 10 7 A, I AR b X B 5 o T v
SR R 2 O R 2R = R, kol 2 BB DLV IR 8 E, A5 HIlEiR, BRI ERE 2R
NEZRFEERKE 2 FH . KU N X2 BUK B BB X, XX R R R R AR A R
VL] RN, KA BRI o AR A6 X 32 2R RO AR ik KT R kK, 52 R T il 20
R K — RO AEFERFAER 4~5 B, UK RlK = 2B RAE 7~8 H o

3.1.5. UFSKRKE S ESH
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Figure 3. The histogram of ratio percentage of the different disasters at different provinces
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Figure 4. The time series of the disaster ratio from 1978 to 2013
B 4.1978~2013 JFHREZ R LR EFHIE

Z R A 1/4, 1992 1993, 1998, 2008 9K 7% 5 RALIGKAE, JLHAE 2008 4, 2% MFLE 20,000
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Figure 5. The spatial distribution trends at different provinces
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Figure 6. The disaster’s trends of different province (significant trend at the 0.05 level is marked in red)
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