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Change of water use efficiency and its response to meteorological factors in karst

area of Southwest China

PENG Dawei, ZHOU Qiuwen ", WEI Xiaocha, LI Hongguang, TANG Xin, YAN Weihong
School of Geography and Environment Science , Guizhou Normal University , Guiyang 550025, China

Abstract: Water use efficiency( WUE) is an important indicator to measure utilization ratio of water resources, which has
obvious response to climate change. Ecological water shortage is serious in karst area of Southwest China, and water resource
utilization problem needs to be solved urgently. However, the response of water use efficiency to meteorological factors is
still unclear. In this paper, MODIS gross primary productivity (GPP) and evapotranspiration ( ET) data sets were used to
calculate water use efficiency in karst area of Southwest China. Combined with meteorological and normalized difference
vegetation index (NDVI) data, the temporal and spatial variation characteristics of water use efficiency and its response to
meteorological factors were revealed by using the Theil-Sen Median trend analysis and Pearson correlation analysis. The
results showed that the change trend of the annual water use efficiency was similar with the active growing season water use
efficiency ( AGS-WUE) in the karst area of Southwest China from 2000 to 2014. In spring and autumn, water use efficiency
demonstrated an upward trend and a downward trend in summer. The annual water use efficiency showed an upward trend,
which was negatively correlated with precipitation, positively correlated with temperature in karst areas, while negatively
correlated with temperature in non-karst areas. The growth of NDVI was the main driving factor. Annual water use efficiency

and AGS-WUE increased gradually from southeast to northwest. The water use efficiency in non karst areas was higher than
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that in most karst areas. In general, water use efficiency in high altitude areas was higher than that in low altitude areas.
Temperature , altitude and the degree of karst development affected water use efficiency in karst areas comprehensively. The

results of this study can provide theoretical reference for improving the water use efficiency of karst ecosystem.

Key Words; water use efficiency; Southwest China; karst; MODIS; meteorological factors
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Fig.1 Elevation, geomorphic division and land use type map of the study area
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Fig.2 Spatial distribution pattern and trend change pattern of water use efficiency in different time scales from 2000 to 2014
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Fig.3 Spatial distribution of temperature, precipitation and NDVI change trend from 2000 to 2014
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Fig.4 Spatial distribution of annual water use efficiency and AGS-WUE
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Table 1 Water use efficiency in geomorphologic types area

gk BNV ES T A KK AR IR V- e
Geomorphic types Annual WUE/ AGS-WUE/ Ave'rage
(gC/kgH,0) (gC/kgH,0) elevation/m
IR Peak cluster depression 1.84+0.22 1.79+0.20 715.16
W BRTEJF Peak forest plain 1.80+0.30 1.7420.26 351.32
W 34 = I Karst plateau 1.7420.19 1.94+0.16 1226.13
W W R4S Karst gorge 1.96+0.36 2.17£0.29 1763.93
WAl 4T Karst trough valley 1.36+0.23 1.86+0.15 876.69
W W RF A Karst basin 2.24+0.37 2.37+0.34 1828.86
Hm W X Middle-high hill 2.17+0.75 2.39+0.69 3020.18
A% iR X Non—Karst region 2.28+0.39 2.21+0.41 1343.77
SR Overall average 2.04+0.42 2.06+0.41 1274.69

WUE : K43 FIFHEL . Water use efficiency ; AGS-WUE : HL 4 A4E £ /K 23 FI IR Active growing season water use efficiency
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Fig.5 Significance of mean difference of water use efficiency among different geomorphic types
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Fig.6  Spatial distribution of correlation coefficients between annual water use efficiency and meteorological elements; correlation

coefficients between water use efficiency and NDVI at different time scales
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Fig.7 Spatial distribution of correlation coefficients between annual ET and meteorological elements; correlation coefficients between ET

and NDVI at different time scales
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Fig.8 Spatial distribution of correlation coefficients between annual GPP and meteorological elements
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