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Table 1 Crop coefficients K, of mian crops in Guizhou Province

2 HH
e ETH gy e M
Growth ¢ Growth
Crop Date Crop Date
stage stage

BEM 06-01—06-18 1.06 i 04-12—05-27 0.63
SrEE 06-19—0727 112 | gox $RKWHE 05-28—07-08 1.22
kg BT 07-28—08-17 116 | Maize il 07-09—08-06 0.90

Rice ifT7EM0] 08-18—08-29 1.66 WESI 08-07—09-12 0.61
FLEJY 08-30—09-13 1.57 T 10-10—01-18 0.65

M 09-14—09-30 133 | gweerp R 01-19—02-23 112
FEFSBE 11-03—12-12 055 |Rapeseed 531 02-24—04-03 1.05

HAS 12-13—01-15 0.84 ) 04-04—05-20 0.51
N OREM 01-16—02-07 097 S 05-20—05-27 0.97

Wheat  35453]  02-08—03-15 1.02 | gy MY 05-28—06-21 0.82
R 03-16—04-12 1.05 | Tobacco gy 06-22—07-21 1.13
RN 04-13—05-28 0.46 Y 07-22—09-21 0.98
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R TR, K i /K RS VR T /K R R B AELE SONE
I SRR TRIO2, LS A 400 KR EE ) MR JE o
1R=i[iIR,,~M,, iij (3
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Fig.2 Change inirrigation requirement and irrigation requirement
index in Guizhou Province from 1953 to 2012

Man-Kendall IESEEFR I 5 R K, 1953—2012
SESTMA ZHOT O BB KB A 2 A58 1,
411968, 1982, 1993, 2000 445, MK 2 HHt &A%
CPD AN TR] B B R 5 /K B A 75 SR FR 0 A2 4k vl LA
i, HHABRIARLE, 1993—2002 451 ERE T K E A
HEME T SK ¥ B0 P RME AR I D , 1IX 5 Man-Kendall JE5
G 4 R —80  HRrR AT 1993—2000 A%
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Table 2 Interannual average of irrigation requirement IR and irrigation requirement index IRI in Guizhou Province from 1953 to 2012

B 1953—1962 4 1963—1972 4¢ 1973—1982 4F 1983—1992 4F 1993—2002 4E 2003—2012 4

Site [Rmm  IRI [R/mm  IRI [R/mm  IRI [R/mm  IRI IR/mm  IRI [R/mm  IRI

S Guiyang 4913 049 4732 048 4172 046 4209 047 3615 040 4529  0.50
75257 Liupanshui 4482 046 4266 044 4028 043 3925 043 3399 038 3993 044
BT Zunyi 4616 048  470.1 049 4264 046 4162 047 3658 042 4473 0.50
T Anshun 483.1 048 4300 044 4130 043 4144 045 3758 039 4468 046
HETIT Bijie 465.1 050 4807 051 4244 048 4394 052 3604 044 4402 052
4{=117 Tongren 5340 051 5073 049 4806 048 5065 050 3728 039 4336 046
P17 M Qianxinan 4925 048 4365 044 4326 044 4264 044 3506 037 4181 0.44
PP Qian dongnan  625.6  0.53  569.5 049 5548 050 5623 051 4250 040 5253 049
57 M Qiannan 509 048 4944 046  466.1 046 4505 045 3676 038 4532 046
B4 Guizhou province 4972 049 4777 048 4457 046 4452 048 3705 040 4508 048

3 RETTMAERTT (D W REm T K B Tk
B BTPIIE . BT KRR s, AR
HEWE TR KB 27%~59%, HAthZE5 8800 $630T s HEMERT =K
A& F e, A ET 1.0~3.6 f5. XEH TR

AT REBL I K RAR, AH AR KR AR D D,
RZJE DTN A A HEBE 5 /K (0 im0 3], (HL A=A koK
g, MWARMPK 2 A A BORE, e T KK
SR, DI A = AR K XU B K



118

Rk TFEZ (http://www.tcsae.org)

2016 4F

z3 SHNE 19532012 FRUFERFKEMERF RIEHETTHE

Table 3 Seasonal average of irrigation requirement and irrigation requirement index in Guizhou Province from 1953 to 2012

A # 2 Spring HZ Summer 2 Autumn A7 Winter
Site IR/mm IRI IR/mm IRI IR/mm IRI IR/mm IRI
FtBHT Guiyang 87.9 0.44 198.6 0.40 67.4 0.48 82.3 0.84
757K T Liupanshu 137.3 0.57 108.9 0.24 43.1 0.38 112.2 0.87
1% YT Zunyi 67.7 0.38 231.0 0.45 65.3 0.46 67.3 0.84
)T Anshun 110.1 0.50 151.7 0.31 70.7 0.49 94.8 0.87
EE T Bijie 129.7 0.61 158.5 0.35 44.6 0.43 102.2 0.94
4~ Ti Tongren 46.0 0.26 277.7 0.49 95.4 0.55 53.4 0.64
#4955 M Qianxinan 133.4 0.54 1233 0.26 54.3 0.42 115.1 0.87
24 %<5 Qiandongnan 55.1 0.28 286.2 0.48 137.2 0.64 65.2 0.64
24 W M Qiannan 80.0 0.38 197.8 0.37 98.2 0.57 82.7 0.76
54 Guizhou 94.1 0.45 192.6 0.38 75.1 0.51 86.1 0.82

E: HFE3I-5 ) EFR6—8 A KFIHI—11 7 £Ffx12—2 1.

Note: Spring, summer, autumn, and winter means duration from March to May, June to August, September to November, and December to February.

2.1.2  wIA EAHAE

Bl 3a g5 TSN AP T K. &
CHD HRBORE, T K B AR S AR i A . Do
ARREBE TSR IEE (LR 3b) IR EBFIPEALI S, Vi
R4S LA o

A S 4312

# S
Zunyi City

29°N
Z

28°N

27°N

= 7, 12
v BmmikisEikE

5
:’:W i Qiannan Miao and Buyi

26°N

25°N

200 km

’ ’;) &
s
&é’ 0 100

105°E  106°E  107°E  108°E  109°E
a. P REE T KR (A7 mm)

a. Yearly average irrigation water requirement

104°E

28°N 29°N

27°N

0 /
27

z 2 |11 N 045
2 4 m;&\,éﬁﬁm@ﬁﬂ
R Aemagn by
; e
=
wy
o 200 km
104°E 105°E 106°E 107°E 108°E 109°E

b. ZAET RN T KR 5L
b. Yearly average irrigation requirement index
B3 FEM4 1953—2012 4 5 4-F 3 500 E K AT R
Fe sk R A
Fig.3 Distribution of yearly average irrigation water requirement
and irrigation requirement index in Guizhou Province from 1953 to 2012
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Fig.5 Cropping areas dynamics of main crops in Guizhou Province from 1953 to 2012
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Table 4 Correlation coefficients of yearly effective rainfall, crop
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requirement index from 1953 to 2012 in Guizhou Province
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Temporal and spatial distribution of agricultural irrigation water
requirement and irrigation requirement index in Guizhou Province

Lei Hongjun?®, Qiao Shanshan’, Pan Hongwei'*, Shang Chongju?
(1. School of Water Conservancy, North China University of Water Conservancy and Electric Power, Zhengzhou 450045, China;
2. Center for Disaster Prevention and Mitigation, Water Resources Research Institute of Guizhou Province, Guiyang 550002, China)

Abstract: Temporal and spatial distribution characteristics of agricultural water requirement are of great significance to the
management of regional drought prevention, mitigation and optimal allocation of irrigation water. Guizhou is a typical region
suffering from droughts all around the year and seasonal water shortage of agriculture limits the sustainable agricultural
development. In order to investigate the temporal and spatial distribution of agricultural irrigation water requirement and
irrigation requirement index in Guizhou Province, in this study, the effective precipitation (Pe), the crop evapo-transpiration
(ETc) of rice, maize, winter wheat, oilseed rape and tobacco in different growth stages were estimated by using effective
precipitation coefficient, FAO Penman-Monteith equation and crop coefficient method based on the meteorological and
statistical data of planting crops area between 1953 and 2012 in Guizhou Province. The annual net agricultural irrigation water
requirement (IR) and irrigation requirement index (IRI) were statistically analyzed. Results showed that IR and IRI in the 9
cities of Guizhou province were in the range of 314.48-742.57 mm and 0.34-0.68, respectively. During the last 6 decades, IR
and IRI had shown fluctuation characteristics with multi peaks distribution. The peak value demonstrated a decrease trend with
the prolonged fluctuation period. The temporal turning stage of IR and IRI was between 1993 and 2000. Before that stage, IR
and IRI declined. IR and IRI showed seasonal characteristics of the highest IR in summer and highest IRI in winter. IR showed
high value in the East and low value in the West district, while the high value of IRI was in the East and Northwest district, but
the low value was in the Southwest district of Guizhou Province. 9 cities could be divided into three risk regions, and the high
risk in water shortage lied in the East and Northwest district, which was the focus of regional drought management. The
construction of water pond project and the drought resistance plans should be made and carried out to alleviate the problem of
engineering water shortage in these regions. The increments of IR and IRI were mainly attributed to the climate change,
especially to the change of precipitation. The results of crop evapotranspiration (ETc) showed that the mean ETc of rice, maize,
oilseed, winter wheat rape, and tobacco were 738.1, 482.4, 367.4, 347.9, and 450.4 mm, respectively. And the IR showed that
the mean IR of rice, maize, oilseed, winter wheat rape, and tobacco were 362.2, 142.4, 208.4, 213.1, and 102.6 mm,
respectively. Regional water resources transferred from the southern area to the northern side could be carried out to improve
the basic conditions of regional agriculture production. This study can provide support for the identification of seasonal water
shortage in Guizhou Province, the layout of agricultural water conservancy project, and the adjustment of planting structure
and cropping pattern.

Keywords: irrigation; precipitation; evaporation; water requirement; requirement index; Guizhou Province; spatial and
temporal distribution characteristics
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