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Abstract

In order to analyze the main characteristics of temporal and spatial distribution of winter wheat
drought in Gansu Province, the Chinese surface climate data daily data set (V3.0) and the local
vector map data of Gansu Province in the National Geographic Information Resource Catalogue
Service System were used. The Temporal and spatial distribution of water deficit index (CWDI)
and drought disaster grade in winter wheat growing areas of Gansu Province were analyzed by
using the CWDI formula, crop water demand formula, drought frequency formula, FAO Pen-
man-Monteith formula and local polynomial interpolation method. The results showed that: 1)
The water deficit index of winter wheat in Gansu Province was higher, about 10% to 20% higher
than that of other provinces, which indicated that the demand for water of winter wheat in Gansu
Province was relatively large, and the natural atmospheric precipitation could not meet the
growth and development of wheat in Gansu, and the insufficient supply of water would directly
lead to insufficient yield of wheat. 2) Temporally, the water deficit index (CWDI) of the three stag-
es is relatively flat, and the annual change is not large. The index is in the order of the whole
growth period > milk-maturity period > jointing-booting period. The annual CWDI of jointing
stage, milk-maturity stage and the whole growth period swings around 68%, 55% and 70%, re-
spectively, and the maximum values are 91%, 79% and 81%, respectively. Except for a significant
decline in CWDI in 175~1991 and 2010~2016, there is almost no fluctuation in other years, while
in recent years, the water deficit index is in a downward trend, which indicates that the precipita-
tion in Gansu Province is increasing in recent years. 3) The spatial distribution of drought fre-
quency is in the order of whole growth period > milky mature-mature period > jointing-booting
period. The probability of severe drought at jointing stage, milky maturity stage and whole growth
period is 27%~95%, 40%~91%, 70%~95% respectively, and the probability of severe drought is
5%~51%, 5%~27%, 4% The probability of moderate drought was 0%~25%, 3%~22% and
1%~6%, respectively. There was a big difference in the grade and probability of drought in dif-
ferent areas. The drought in the central area was less and weaker, and gradually spread to the
surrounding areas, while the most serious drought was in Wenxian, Wudu and Huanxian.
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Table 1. Crop coefficient K, values for different fertility stages of wheat
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Table 2. Growth period of winter wheat in Gansu (month\ten)
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Table 3. Wheat drought disaster level indicators
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Figure 1. Spatial and temporal distribution of drought probability during the plucking-earling period of winter wheat in
Gansu Province from 1956 to 2016. (a) Severe drought; (b) Severe drought; (c) Medium drought
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Figure 2. Spatial and temporal distribution of drought probability during the milking-maturity period of winter wheat in
Gansu Province, 1956~2016. (a) Severe drought; (b) Severe drought; (¢) Medium drought
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Figure 3. Spatial and temporal distribution of drought probability for the whole reproductive period of winter wheat in Gan-
su Province, 1956~2016. (a) Severe drought; (b) Severe drought; (c) Medium drought
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Figure 4. Water deficit index (CWDI) of winter wheat in Gansu Province during plucking-earling period, 1956~2016
& 4. 1956~2016 FHREZNFERT - ZREEIK S THIEH(CWDI)
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SEFD 2011 5E~2016 SE 8 TR B, 171 1918 4F 2 AR L Z B 8 (#a
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Figure 5. Water deficit index (CWDI) of winter wheat in Gansu Province during the milky-ripening period, 1956~2016
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Figure 6. Water deficit index (CWDI) of winter wheat in Gansu Province during the whole reproductive period, 1956~2016
& 6. 1956~2016 FHRE &/ NELEFHIKT TEIEH(CWDI)
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AT RGN T —2ecE. M E S S H RN = = 1 BT R T X — IS
1981 FFZ R AR EH N2 WA, BAWRRES, (HRARNEEE BBV, BEE R OEAZ 5
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Figure 7. MK test of water deficit index (CWDI) during the plucking-earling period of winter wheat in Gansu Province,
1956~2016
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Figure 8. MK test of water deficit index (CWDI) of winter wheat at milk ripening-maturity in Gansu Province, 1956~2016
8.1956~2016 FFHRE L/NLAM - MMk D TERIEH(CWDI) MK #6538
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Figure 9. MK test for water deficit index (CWDI) of winter wheat in Gansu Province for the whole reproductive period
1956~2016
9.1956~2016 FFHFE L /NELEFHKS FTHRIFH(CWDI) MK 138

4. ZFLERE
4.1. EE45p

ARSI I H R A0 TR E R A (V3.0) I , i /K 437 SR H5 00 SR DL B et i 1 22 O T
YT, KR RS A A A s L, 49 EI DL LI 18

1) HiltE&/NEZRIK D7 SRR EE R, AT AR i 4R 4, R4S mH 10%3] 20%, X Ui H
A LN K TR, ARSI KE AT BN & DNENAEKEE, MKy
AR RS BHESFERE/NENEA L, ML - AR E A G IR LU E E Y, Y
AR K 7 B L™ L, Ot 2 R BRI AT AR T IR L 1, AR EARA S,
AR XA BOE IE R K.

2) {ERFE] E, 3 ANBHHEIK S T BRI 22, FARNIFAKR, BN RAEEFN > AL -
BRI > $T - A, R H R &N KT BRI MK RS, KILAEE I, AL - K
B, R - IR EEY B 1991 4E, 1974 4E, 1976 £, 1E 2011~2016 4F, ] LAWI & FIK
T BAREUR AL T — AN N RRRE, X BN A I SR R K BRI, XN 2 S B 25 A i
— YR T RKAFR), ARRRYE AR S, ERRECT B S — Rk — AN NI BE R B, A INYE
BAEZ G AT &N Z KNS BB T R 9SR R, 15N 2= i T/ & .

3) fEAA L, FRAREKNNEAEE > A8 - S > R - ZH0, A LX) T SAELL
Jo IR A — AN ORI ZERE, AN T X I 2 00 g R 5, 2 ) DY B R T, T P
JAXVISCE . AR RO E, RISCE . BERP T T R0 T AR X, XA X B K &=
At B 7 (L T 30 0E 73X — s, T gl X 52 A ) DL AR 2 it B A T R HoAt 7y, T AE A A
I Es, BT RN FEXE, BARTREAET™E, (BT XA X /N T 20 1 g
S g .

DOI: 10.12677/ccrl.2022.116099 955 SR AR


https://doi.org/10.12677/ccrl.2022.116099

ISERE

42. GENEBESRE

BIRIK I T HARBRENS S Wit XA T A8 0, AER AU —ANJ7 gt T - 5 25 0 A 0 W ik 7

TR, R LA, e RHRIE SR AR B s T H R &N R R KB

E—

AN SRS it [ 705 DL R AR 8 H R A R s AT SR AT B, AN A2 A BGE I I R A A AR M 41 27

(FAO)Z i — DA, DN FAO 25 K52 — A BRI TP 5 e X IO 22548, 10 H o 48 X A e 2
S EAE T I AR AR AR MR AR T SR LR R A RS 18] A 1B, T R AR 2 T (LPT)
eI RSB Al FE B Y, B R 20N E RS, ERREMENSHE, 7%k
SRt 5 i v B ik (I B R ZE AR TN PO AR AR R ZE AN SR A RCR T, R B 2 BT A AN SR VR T
BRI EAHSR, XA E T Sk R T E 2 L, T HX T &N B R E SR E I AR

AMRE

PRI, SR S F 2% s AN R 28 B TS HOREEAT W B S R A H R & N Z AR TREL K.

ERFEARRS —ANE A, A, SIHEZ AU TR T %, AW 800+ Hl %
INZE T I

SE K

(1]

T4, k&, TEN, EEZ, HER, S— . HilETFREXENETESMEF AL iRk,
2018(7): 69-72.

REPE, BEMR. T RAEEM T HN B XA K E SEET]. MolksEHEAR, 2014(11): 13-16.
https://doi.org/10.13456/j.cnki.lykt.2014.11.004

{RIRAE, T30, XIEE, BOE. o E RO T B 9 ERHE SRR AT [I]. B AR ik, 2022, 38(10): 106-111.

X ERE, ARE, TEY, MR, Eed KETESHFTRERKKRKFNEMI]. KIE L, 200605):
707-712.

M5, RRORIN. HoR T 525 2 50 X K YR AT RS T R F ST EL A (0], vk, 2001(1): 74-79.
M, & H RN E R R ARE R S RTE[Z). BiRE RWREB N ETT T, 2012-11-16.

Gfatriszmr]. oA, 2021, 49(12): 1419-1425.

X SCHE, AE, ki, =%, B, IR, LR, MK, T 2B 8 ISR AR R m ).
Fadbgl 4R, 2022(2): 1-7.

2R, ARH, EEL, DIER, sk, 2, ZSul PIARRE R KSE R /N T R e 10 T AR A
M RAT]. A RO R, 2022, 55(2): 280-294.

BPRRf, FAGR, TRz, #ORDE, B, dod, BREE, F0F] TS /N R AL 165 K KA %
PRSI [T]. AR IR, 2021(12): 69-72.

2B RNR/INZZ R T A AR B AR A R [D]: [ 22 AR 30]. M MR, 2016.

VRLL. 28 T 2 et /N 22 Rh 738 R R J HWLERAE 78 [D]: [B 22608 0] BUE: pHAb R MR K2,
2016.

SEN ATHE, 25, RN, D4, XINME. T APSIM B H R E N ET RBUR RG], T FHbX 4k
ALAFFR, 2018, 36(6): 194-200.

T, SOIREE, ShhgE, TEAER, AR, SORIR. HINE &NEZERSE T LEAEFEX R[] T2HX
ANVHFFT, 2005(1): 179-185+196

MR, FAR, K3 HRE NEAESSFEEME X ] SR, 2000(1): 36-40.
https://doi.org/10.19517/j.1671-6345.2000.01.008

DOI: 10.12677/ccrl.2022.116099 956 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.116099
https://doi.org/10.13456/j.cnki.lykt.2014.11.004
https://doi.org/10.19517/j.1671-6345.2000.01.008

	甘肃省冬小麦干旱时空分布特征研究
	摘  要
	关键词
	Temporal and Spatial Distribution Characteristics of Winter Wheat Drought in Gansu Province
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	2.1. 研究区概括
	2.2. 资料概括
	2.3. 研究方法
	2.3.1. 水分亏缺指数(CWDI)的算法
	2.3.2. 干旱频率的算法
	2.3.3. 甘肃冬小麦生长期
	2.3.4. MK突变检验法


	3. 研究结果
	3.1. 甘肃省冬小麦水分亏缺指数(CWDI)在干旱等级的判别
	3.2. 甘肃省冬小麦干旱频率的时空分布
	3.2.1. 甘肃省冬小麦拔节至孕穗期干旱概率
	3.2.2. 甘肃省冬小麦乳熟至成熟期干旱概率
	3.2.3. 甘肃省冬小麦全生育期干旱概率

	3.3. 甘肃省冬小麦水分亏缺指数(CWDI)的时间变化
	甘肃省冬小麦时间逐年变化

	3.4. 甘肃省冬小麦水分亏缺指数(CWDI)的MK突变检验
	甘肃省冬小麦水分亏缺指数MK突变检验


	4. 结论与展望
	4.1. 主要结论
	4.2. 存在的问题与展望

	参考文献

