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Abstract

This study aims to reveal the temporal and spatial evolution patterns of drought in Shibing County
over the past 30 years, explore its impact on the crop planting structure, and propose adaptive con-
trol strategies. Daily meteorological data such as precipitation and temperature from 1993 to 2023
from the Shibing County Meteorological Station were selected. The Standardized Precipitation Evapo-
transpiration Index (SPEI) was used to classify drought grades. Combined with GIS spatial analysis
technology, the distribution characteristics of drought in time and space were studied. Based on statis-
tical analysis of the data on the planting area of crops in Shibing County, the impact of drought on
the crop planting structure was analyzed. The results show that the frequency of drought occurrence
in Shibing County has been on the rise in the past 30 years, with spring and summer droughts being
relatively frequent. Spatially, the severity of drought gradually decreases from northwest to southeast.
Drought has affected the planting area of major crops such as rice and corn, with the planting area
of rice decreasing year by year due to the threat of drought. Based on the research results, adaptive
control strategies such as optimizing the layout of crop planting, promoting drought-resistant crop
varieties, and improving farmland water conservancy facilities are proposed. The research results
can provide a scientific basis for drought resistance and disaster reduction in agriculture in Shibing
County and the sustainable development of agriculture.
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3.1. FEEZRRS

12 FAFRHEAL /K Z8 Bk Fe 2 SPEL SRHF JE T R 45 MR/ TAE, SPEI &MHLEA 55 T /KL ZE AT
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FE R LHZU(FAOYHESE ) Penman-Monteith 2305, iZARGEEHL B KiK. HXHEE. HRNHEE
SRGEZR, WURBORETHNEEABES TAG5 .. KR SPEI TR EHRI 5 IESPEI> 0.5). IE
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AT R EREVFEEHICR . TR, THE SPELE A S AR YR [ AR ] 1) R 2R b A 56
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4. MERE T ER S RIHE
4.1. FEREFRTHE
4.1.1. T

EEXF 1993 448 2023 fEHiFE 1) SPELEJRIFGiit /b TAE, st Ry, 7Eid %Ik 30 4Ef A
B, jEsEE ¥ SPELE N—0.32, BAAS k2 MR TIAES, &oBOl T Mg, 1993~2002 4,
FRATRIBAG, P98 3 R 1 RERE LU L5, SEMXHEE, KA E, SPEL{EZ1E-0.5~0.5
X a5, 2003 422 2012 EHH[A], TRKAEMIBAEEZ, P 2 FiakE 1 KRR & -~
FE -5, W11A) 22 O R B rR BE  EEAR (T 2006 4E 2009 4F), SPELE FF4%] T-1.0 LR . 2013 4E 4 2023
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Table 1. Statistical table of SPEI values and drought grades in Shibing County from 1993 to 2023
1. MERE 1993~2023 £F SPEI ER FREFRGITR

Sy SPEIME T RE%  SMBRHES SN 4y SPEIE T REH AARRFAE 5 s A
1993 -0.1 EH AR, BOKFERE 2009 —-1.1 0 RETFER W EET R
1994  —0.2 R BMmT, TR 2010 -1.7  EETERE  HERHEUINEK B L
1995 0.0 EH SR 2011 -04 RETE kI

1996 0.1 EH I Y 2012 -03 E® P IEH Ay

1997  -0.3 EH BidwT 2013 22 WU TE FEREBITSE
1998  —0.2 1EH TRETE 2014 1.0  HETRE FV ARk B3

1999 0.2 EH i 2015 2.1 Hem R JERBWEE, BRI 30%
2000 0.3 EH i, Rk T 2016 09 RETE  HHRESEETEZE S0%UT

2001 0.4 BETE HXRHEABRETE 2017 -07 RBETE TEE T Ve A A n R S
2002 —08 HHETE B B 1T 5 o 2018 24  HREFE 7 S EAE (SPEL = —2.4)

2003 -L.1  PEFE FEREEREFGEEA 2009 22 TR TP T 5

2004  -0.9 RETE  ZXEMNSMERZmE 20200 1.0 PETER HRRBFFEE 60 R

2005 -07 RETE  BKEEEMmD 15% 2021 09 RETE T IKEARHET W] 2 R
JE/RJEVE R,

2006 -12 HETE 2022 2.0 I TH IR AL T BT T A )

B K 2> 25%
2007 0.8 HETHE RN 2023 —09 RETRE SFETREERETRME
2008 2.1  HomTE BT RS
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Ze3d 5 U X AT R S BRI, Tt SR BT A AE R AR, BR T 2 B BRI AR IR R 2 2 4
5 DRI T B 5| K /N ZE R VIR S, BN, JEIR JE VAR 0 it R B B KB A0 2D 20%~30%.
T RREFIR . B A T AR AN, R B DX T AR i A T 0, AR E R B IX
BORKTEAERE, SECFRRESR S INE(3].

4.12. FHEK

Kootz B2, KE. £FXNUAFENN SPELEEIFTHLE 2), BREAERERERULE
LA AR B, R IFEY SPELE N-0.45, FEREREFETREITHR, 3~5 FEREA
FTtE 6'C~8°C, PEZARKEANMEIEI; RN B TREN, 3K XE DL 2 R AEE K
Koo mbbh 2018 EFEFWHLM S, MRS O-FHUEMBETHEMS 2°C, BKEMRTHERD T
30%, FECRHAK BT R, MNEBEWA KGR ERZmW. Z20°7Y SPEL{H4-0.38, FEE%
B FEKATEE LR B R, BERA KRS, RMBERA AL, W HDLELEE H
TA BRI B BlUnfE 2020 £ 7 A% 8 A, ik B8k 40 RABAAREEK, il R e
HZRRILR] T 8 K% 10 2K, KREERIEMEHOK, P EAEEIC, 5B R, KER
35 SPEIfH 4 0.23, %Z=1)°F-¥) SPEL{A A 0.15, X1 BREKER D, HARMILSBEE RS
FHOKITRGNE, UEAA R [4]

Table 2. Statistics of drought occurrence frequencies in different seasons in Shibing county

* 2. REFTRFTTRELENRG T

N “F14 SPEI 18 TR RAR (%) BET5(%) T 5 (%) R T R(%)
B -0.45 68 42 18 8
HZ -0.38 62 35 16 11
K 0.23 25 12 8 5
== 0.15 18 10 6 2

4.2. FREZERERE

it 5B R S 0t A PG ) AR R R A B, AL X PR I 1000 0K, HiJE AR
FHRIZY, SR T 307, K™ E, TIEGUKEEIETS . LR 2 9, 1% X0 kit g
HREER, MBS AERIE 40%, KRG 80% L LKA PEBIREM T, TREMEE TRREMR
FRIE 40%, 0T > HR 24 R4 PR AR A = i RO BRI . AR R I X PR LE 600 KDL, BERHTR
RSO B ZIX Sk, KEEAN R . SOFEKICRIRAE T S B MR R, A RO AR 58
AR 70%, 1ERE AR T ZELRIEM KT R, RVA=ZFREWHE/, BETRSIEEER
7 HGIA 85%. fEBIXSLE 2000 4. 2010 LA K 2020 525 1) 40 A T @ B ] LLR I, 52 Xk 2 7 AR
YRR . 2000 FHE TR XIREZEERIEILE 3 AN 248, 3 2020 FCYREFH 5 NS HE,
G XA A 5 5 N R MR K FEF R SR N SE B R ARG Hgit, i1 30 FFi RERME SR T
B 12%, FHBUKIERIRERE IRRAC, d3E— B+ R m &,

5. FENRIEMFHELSHNIEIRE
5.1. EERIEYFERREL

Xt 1993 % 2023 it 5 B £ EURAEY M AR RIS Ui (L% 3), /KFEMAE IR H 5860 2
D2 3240 AL, TFIRIREN 44.7%, KigE T R/KERKIEY), fE0BEH. Z s & KOst

DOI: 10.12677/ccrl.2026.156130 1238 SRS SRR


https://doi.org/10.12677/ccrl.2026.156130

HRPHA

KU, TR K FERERE KB 1A 30%~50%. LA KIHHEESERBIT, 18 2005 4E & 2023 FEHH], K
FEPRHE AR M 750 AL/ F] 7 280 AW, A& UEMAME £AK. EFENPIEY, FTOKPHE AR 2000
FEUATTERFLE 3300 2 3400 AW, 252 tHEs) EARES, 2 2023 FEH T 4120 A, KT
23.6%. FARMRARKIL, KAOoRHBES, BETRFMETEFREN 10%~15%, BEKLT KB
30%~40%, {ETFINERAEME ST, HMEEARARY K. NI 1993 41 850 A /> 4
2023 41 320 AL, TREWREEN 62.4%. —JiH, MNEEKESHEREGRMES, mEfREERZE; 7B
—JiTh, NEEFREBAG, BB KR T oK, A5 R RMAEA M R, KA mARAR X f2
SEAE 500 % 650 A, HSZ P HAR. MRS ECRRIm, KRBT BB 5 (5],

Table 3. Changes in the planting areas of main crops in Shibing County from 1993 to 2023 (unit: hm?)
@ 3.1993~2023 FigFREFEREVMERRLULEEA: hm?)

Fhr U BN N KE
1993 5860 3330 850 520
1998 5200 3400 780 550
2003 4560 3680 650 580
2008 3980 3890 520 600
2013 3520 4010 430 620
2018 3360 4080 380 630
2023 3240 4120 320 650

5.2. TRSREUMERRBEX S

AR TR B, K FERIE I AN S5 SPEI {H 2 2 3% IEAH K (r=0.78, P <0.01), HAAEKIN: SPEIEH:
FETF 0.1, 7K FE A AL T ARAE S48 0 2.3% . SRS AE43 i 2010 £ (SPEL =—0.8), 7K FE R T AR B4R/ 15%;
1M 2014 4-(SPEI = 0.3), FEHIFREIT 8%. T AKMEIFS SPEI{A 2 fiAHX(r = 045, P <0.05), T&
FRRERRE, FORMRE AR A 2. FE TR, 4 SPEL {EKT—1.0 B, FORKFRETHA 3538 0
12%. /NERKE MBS SPEIEARME AR R E(r<0.3), FEZMIHMHE. FilE SIS ER R
W (WL 1) BEAE, T F R RAE YIRS M . T AR R ARG N, AR = 1 m] e BB R 75 SR AIK
IVEV ABRAR AR 7= A o TR SR, T R & m K FEREE A IA 300~400 JT, 111 B KL 100~150 G,
AR ZE S IRBAR PR SE R . A, TR S EUN R RSN UR, R OKEEAE T R AR K
AR R R 20%~30%, X AR P I RE Y SR R AR — B R 6] .
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R KR AR, K FORFE A KA 1200 AW, FN SIS RERT S, RKIKEN 2R,
KBV G4 5 2T 5 ARSI R R RO, A% 2 8K IR & SR X, W] R B L AE Al
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Figure 1. Change trend of SPEI values in Shibing county from 1993 to 2023
& 1. #ESRE 1993~2023 £F SPEI {EE L4
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FEVE 10 D EFRETT KR E M, LA A T RBEBR AR 5 LR R 2 60%. BEAh, HfEshAOL K EBE S
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Ko BURIRINGE— IR Rz, AL R e RS L B OB, ST ST it SR B AR L T 7 Al g

6.4. RRTIZKRIL
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6.5. ERWREESREMEER

e e 2 AL RIS 5 T R IR R, RARTHil SR B AWK AE ST+ FRARA T Gt 1 2% i oS B PR
NHES SRR A, TP AEET SPELRELI T 7 ORES ™ dh, UAT- AR NI, 24T B shfilk
WU, fRI A B IERRE LASR i A 2% ildn, SPELEART—0.8 FIAE N5, WA AR AR 1 20%:
T RIS 40%; 55 R RS T I AT 60%~80%, i (R 52 9 AR U IREGRAS T AME o BURT R R
50%~70%I PR BEANI, IREEA T S, SRESIRER, 14 3~5 S N SR EARAEY) ORISE i 0k 90% LA
EREbR. FR, RSO FRGTREE TG, a8, KM R ERE R, NN TGS
REEBORSEHLT PRSI TN o PSS B NG FHUEAS T3 A 55 A2 57 spRig L ik 24 7,
PRGN R AR S B SR, BRSO RE XS BeAh, JFRET RN AR, BRI K
Biig PR ARG AR T RERARES, WRGE “HUSE. LR0R. HEL” , HEshAl s s Rk L]
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6.6. LHEEDBESKEIFEFIRE

IisgAE SR 5K LR TR R ML T2 SEER A SRR . 5k 5 v Hikh
)z, WMEREBHEKE . KERASE, TFRIMEHERGEHK TR, JCHAAIGT 2 HX, ek
PRI LAy, AR M, g mEht. KSR AR IERBGE S, 1HR] 5 FERHTIEK
RAKTHIAR 2000 200, $ETHARME 5K 5~8 N E 2 e AP E v N Bk B S5k aRRe 11, I8l A1
MR R 2o ook, RISt/ NRIREEEIREE, MR B ERE . B Y5 IS KR B3,
IR IRV . B n] 5] SR P A B TESE . BRI E 1S S AT RS, SR L 0R
RS AR P SO . B B, SR B /NI IR R nT D 40%~50%, Hi R KALEEFE 0.51 0K, &
HUCELRNEER T B TS AR E K D), A RERTH XK IR IR TR RE /5 R0 AT RREE K R
HEARE[9].

6.7. RREBERWESHEER

A SRS HERERLEOR AT, R 525 3R Tt e B AR 5 i S 243 5 K BRI T 3 K %
VRRI R . ROE S AR R G, AR T RO XA e T 39800 AR I . B 3l gl SR 4%
SEULA,  SEIII IERE . RBRR M KR KIS . P (R B AR AR BT 6, B RA
AR R ED T ACRE, BB RS, Wil 2] oK HRIE, WERSGEIITE, #
WAEGHERDERA, K “HGRHK” , TKBEIE 30%~50%. EWAIGHE. AR ERE S
WIRIEX, SIAKE KA. TTANHELR . BRE A G555 5K, TSR EMEER. [,
R G S, WAL R, SRTPEREA A KT BRI AT K, R
TAE S EE, B IRTH AL AR, RO AR AURAR 5 T 5 XU ) 5 B R T TAI[9] o
6.8. SEUBIRKFFSRRIFNIGIS

A BT BCR SRR 5 A T R INLE S DR R 45 ) o] A4 MU % b ) o) FEE Rt o e SR B2 12 1) 5 W
TR B BCAN U IBCSR 0 RO 2 ity (T TR BOR . PR BB S5 M A P 4R Bt B i Bt of 7
TR 5 A 20 1R AR 2 45 T8 1T 200~300 TCIRAMUG, 0SSR PV . WO S5 1 /K B Ak 7 H B R A
(¥ 50%25 AN o (RIS A P MR T ik, SCRF 1At Al Al A e S MR R A 0N T
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Pl S I B LA T AR S A 2 RS AL o AEBRET T, NSRRI E ST B AEBUR,
B R . PRI PT R AR R o AEREERAT, BRI RGEVERG, B 2B K
B ol & BP AR, TPREYMEEOR. SIREHE. RVBERENEN AR, BTN 2
Bl A LH THTFETRS, B “oRE” aR2UHE, HRAFRBRYRANZS. BB
T HRIE R R, TARERRARELS . A, SITRNER ST, HaiRWERTIRE
LR AT FFEEA R -

7. G5RIE
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