5537 B 18 W) E &~ £ Eild Vol.37,No.18
2017 4F 9 A ACTA ECOLOGICA SINICA Sep.,2017

DOI: 10.5846/stxb201606241240

FREGHEE SR, EIIT, BBEAR, 7, AR, ISR AT H R A Al S B R AR R B R R S . AR S AR 4, 2017,37 (18)
6099-6110.

Wang H L,Zhang Q,Wang R Y, Lii X D, Wang L, Zhang L, Qi Y.Effects of climate change on agro climatic resources and potential primary cropping
patterns in Gansu Province.Acta Ecologica Sinica,2017,37(18) :6099-6110.

SETUME LR SR A BN EEEYRIERE
B 5

AT sk ' ETEAL  BRALE ANk L, F A

1 PSSR 22N T RS R SET , H S T SR S T 90 s R T SRR AT ST R A, 24 730020
2 ZMRZERAREERE, =M 730020

3 H A AL B BE EHERHS T KA, 22 M 730070

FEE LT HINA 80 ML S WM 5 1961—2014 4F LWL GE kLR £k (/N4 & /N DRI X XI R b5, 43 1961—
1986 (A Bz 1 ) F1 1987—2014 4 (BB 11 ) 2 AN [RIAS B, 23 8 S AB AR A% H ot 28 Al SABHER AR AL AR 1 E R (AR WV e 3
KAg R e m . WFoT R B . ik B 1A B 1 -3 S BUE . = 0°C BRI =10°C AR 14 B 14 fin 0.83°C \113.9C - d.290C - d
H180C « d, BE7K AR ] 3 — 34— 16mm/ 10a , B 1A 32 B g /b e #4  “lf B TLAE S BE T A5 /N A2 AN T B AR IXC T R I 5 48
TNy 9% , & B | 3E B UCHE ELRE X AR > B 1.4% 4.19% A1 4.8% , Forfr LU FE 8 JBR AN 8 £ R (b e o B2, 4/
22385 BN YCE BLRIRE DX TR 43 5038 10 6% F 3.4% , S5 B | AT b B IO S B A IXC TR AR 3 Sl k2 0.4% (3.5% 1 5.7% , He v LBl
ol X AR o B35 KR TR AT R X AR BN 13% M 7% , T8 B VT B AN IE BT A X 1 AR B 1% 2%
7% , oA DU PG VE X AR AL B Ry 3 T4 S A3l BRI ECR{AR IX 170 R3S /L 3.89% 1 0.7% , YRE BRI AT A X 17 FRL 43 1)
BTN 3.5%F0 1.3% , Forb ARG A8 i AR fh i ol A8, diee 4 10 3 R S AR AR T IR A S5 A R AR RS SR % SR I

SRR MR A 5 O M BT s R AR R 5 T AR xR

Effects of climate change ‘on agro climatic resources and potential primary

cropping patterns in Gansu Province

WANG Heling"** ,ZHANG Qiang' , WANG Runyuan',LV Xiaodong’ , WANG Li’*,ZHANG Lei’*, QI Yue'
1 Key Laboratory of Arid Climate Change and Reducing Disaster of Gansu Province; Key Open Laboratory of Arid Climatic Change and Disaster Reduction of

China Meteorological Administration, Institute of Arid Meteorology, China Meteorological Administration, Lanzhou 730020, China
2 College of Atmospheric Science , Lanzhou University , Lanzhou 730020, China

3 Institute of Soil, Fertilizer and Water-Saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China

Abstract; The impacts of climate change on agro climatic resources characteristics were assessed for Gansu Province in
Northwest China. The analysis used data from 80 meteorological stations and the regionalization index for maize ( Zea
mays ) ;. spring wheat ( Triticumaestivum) , winter wheat ( Triticumaestivum ) and potato ( Solanum tuberosum) for the period
from 1961 to 2014.The analysis was conducted using two sub periods, 1961—1986 and 1987—2014. Results indicated that

the average temperature, the negative accumulated temperature, = 0°C accumulated temperature, and = 10°C accumulated
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temperature in the first period increased by 0.83°C - d, 113.9C - d, 290°C - d and 180°C - d, respectively, compared
with the second period. The Climatic tendency of rainfall was —34—16mm /10a with a decreasing trend. The resulting
cropping patters were mapped using a geographic information system ( GIS), Comparing the first period, the unsuitable
areas of spring wheat planting increased by 9% , but the optimum, suitable and less suitable areas of spring wheat planting
in the second period decreased by 1.4%, 4.1% and 4.8%, respectively, with an even stronger decrease, in the Hexi
corridor and the middle regions of the Loess Plateau of Gansu Province. While the suitable and less suitable areas of winter
wheat planting increased by 6% and 3.4% in the second period, respectively; however the optimum, cultivable and
unsuitable areas were reduced by 0.4% , 3.5% and 5.7% ; with an even stronger reduction in the middle regions of the loess
plateau of Gansu Province. The optimum and cultivable areas for maize increased by 13% and 7%, in the second periods,
respectively ; but the suitable, less suitable and unsuitable areas were reduced by 11% ,2% and 7% , with an even stronger
reduction observed for the Hexi corridor of Gansu Province. The optimum and suitable areas of potato decreased by 3.8%
and 0.7%in the second periods, respectively, but the less suitable and cultivable areas increased by 3.5% and 1.3% ; with
an even larger increase in the middle regions of the Loess Plateau of Gansu Province. The countermeasures of adjusting

agricultural structure and crop patterns to adapt to climate changes.

Key Words: climate change; agro climatic resources; crop patterns; Gansu Provinee; countermeasures
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Fig.1 Changes characteristics of annual mean air temperature in the period I and I
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Fig.2 Changes characteristics of the negative accumulated temperature in the period I and I

3.1.3  =0CHURR A LRHE
1961—2014 4F N [RIFB H 3 s g 3 3 0°C A (a1 R 25 (8] 437 8 3 K8 F R B il o, B yar 1] 4 i
T g YA L DX 3 e, H R s SR AR 1 LU X #/IN , h 1200—2400°C - d 5 B 1 B 340 K 7] v S JBR 1 s 5 A, s
XFE 4000—5500°C - d,JA#E7E 5500°C - d LA HAy KE (W5 8 g i 288 Ble v (BE AR (B rgALER) 2 8
2400—4000°C - d, BB TR T SE3348 I T 290°C -+ d, Y] PG Hit X F1YA] 2% His DX 7 247389 41 280°C - d, Herb e
FF Ol X R H B = JEE N 120—260°C - d, Bl A< i DX RN Bl e DX S 34938 330°C - d,
3.1.4 =10CHRURMAILERE
= 10°C LR Ml 1t = PO VE W e & BUA B E AR bR — . MBI 4 T LIE R, ASBT B A = 10°C BUR R I
SRSk v AR TR A 43 A R s, RIDRT G A JER P b 3R R Bl e DX v YTV R v B R e v A, BB T

http ; //www.ecologica.cn



18 4 ERGRY A URAR AT HA A AR B PN T AR SR 5 6103

FIFBE T =10°C B/ 918 589—4780°C - d F1 1756—4952°C - d, J5— I B — B B X938 180°C - d,
S5t Be 1A, B B 190 P4 28 JER PE A6 = 10°C AR 3100—3450°C 2% 1 IX 3, B 38, AH % 2850—3100°C B
BD . M E X =10°C IR 3100—3450°C F1 2100—2650°C 2% 1 XI5k B S ysi 2L

RFBE 11

il
=0°CHIR
[11290—2000
[712000—3000
I 3000—4000
Il 4000—5000
Il 5000—6000

B3 BB I FEER 1 HH = 0°CRIRR T HHE

Fig.3 Changes characteristics of the =0°C accumulated temperature in the period I and 1I
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Fig.4 Changes characteristics of the =10°C accumulated temperature in the period I and Il
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Fig.5 Changes characteristics of annual mean precipitation in the period 1 and II
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Fig.6 Climate division map of spring wheat in Gansu Province in the period I and 1
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Fig.7 Climate division map of winter wheat in Gansu Province in the period I and II
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Fig.8 Climate division map of corn in Gansu Province in the period I and II
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Fig.9 Climate division map of potato in Gansu Province in the period I and II
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Fig.10 Planting area map of spring wheat, winter-wheat corn and potato in the period I and II
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