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Fig. 1 Distribution map of 443 large irrigation districts
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Table 1 Provincial annual average change rate of each indicator in 1998—2010
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Table 2 Main statistics of four P, indicators in typical years

S Ay wRME wmME W2 bR it A0 mRME  wMA e bRz
1998 1.030 0.268 0.762 0.202 1998 2.296 0. 608 1.688 0.416
P, 2005 1.179 0. 348 0. 831 0.259 P 2005 2.044 0. 639 1.405 0. 428
2010 1.588 0.262 1.326 0.338 2010 2.718 0. 647 2.071 0. 533
¥iE 1.266 0.294 0.972 0. 260 ¥E 2.353 0. 647 1.706 0. 444
1998 2.209 0.414 1.795 0.538 1998 1.290 0. 330 0. 960 0. 280
P 2005 2.632 0. 491 2. 140 0. 633 P 2005 1.376 0. 386 0.991 0. 296
2010 3.671 0. 604 3. 066 0.912 2010 1.842 0.410 1.432 0. 412
¥i(E 2.754 0. 545 2.209 0. 687 ¥E 1.483 0.391 1.093 0.325
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Fig. 3 Spatial distribution of water productivity indexes in China
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Table 3 Pearson’s correlation coefficient( R ) among indicators
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Pwl PwET P\m Pwl P»»E‘l‘ Pwu Pv\l PV\ET Pv\u
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Temporal and spatial variation and correlativity of water
productivity indexes in irrigated land of China *

CAO Xinchun'?, WU Pute””, WANG Yubao'”, ZHAO Xining™”’
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China;
2. Institute of Water Saving Agriculture in Arid Regions of China, Yangling 712100, China;
3. National Engineering Research Center for Water Saving Irrigation at Yangling, Yangling 712100, China)

Abstract: In order to quantify the water utilization in grain production from different perspectives, an analysis is per-
formed on multiple water productivity indexes including the gross inflow water productivity (P, ), the irrigation water
productivity (P,,), the evapotranspiration water productivity ( P ;) and the generalized water productivity (P,,).
The spatiotemporal variation of the four productivity indexes and the correlations among them for irrigated land in Chi-
na are examined. Results show that the national values of the four indexes being 0. 694, 1.361, 1.314, and 0. 860
kg/m’, respectively. Moreover, these water productivity indices had increased between 1998 and 2010 in almost all of
the provinces studied, although their spatial distributions remained similar in 1998, 2005, and 2010. The highest and
lowest values are found for the provinces in and around Huang-Huai-Hai Plain and for the provinces in northeastern
China, northwestern China, and south of the Yangtze River, respectively. The degree of spatial difference decrease as
follows: P ,>P p>P > P . We have found significant linear correlations between each pair of indexes, with correla-

tion coefficients greater than 0. 950 between P, and all other indexes. Despite considerable differences between the

wu

four indexes in terms of their applicability and numerical performance, all of them can be used to measure differences

in the water productivity of grain crops between provinces.

Key words: water productivity ; indicator; grain; irrigation; spatial distribution
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