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Fig.1 The location of dry lands of northern China
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Fig.3 The trends of drought, EVI and GPP in farmland ecosystems in the DNC from 2000 to 2014 at a regional scale
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Table 1 The trends of drought, EVI and GPP in irrigated farmland and rainfed farmland in the DNC from 2000 to 2014

at a regional scale
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Table 2 The correlation coefficients of Detrended SPEI

and vegetation productivity anomaly in each lag month
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Fig.4 Correlation coefficients and linear fitting slopes between Detrended SPEI and EVI/ GPP anomaly of farmland
ecosystems in the DNC from 2000 to 2014
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Table 3 Correlation coefficients and linear fitting slopes
between Detrended SPEI and EVI/GPP anomaly
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Comparative Analysis of the Impact of Drought on the Crop
Productivity of Irrigated and Rain—fed Farmland Ecosystems

Liu Ying"’,Zhu Xiufang"**,Xu Kun"’, Chen Lingyi’, Guo Rui’
(1.Key Laboratory of Environmental Change and Natural Disaster, Ministry of Education, Beijing Normal
University, Beijing 100875, China;
2.State Key Laboratory of Remote Sensing Science, Beijing Normal University, Beijing 100875, China;
3.Institute of Remote Sensing Science and Engineering, Faculty of Geographical Science, Beijing Normal
University, Beijing 100875, China)

Abstract: Irrigation is an effective regulation mechanism for crops to response to extreme climatic conditions
such as drought. Due to global climate change, the frequency and severity of extreme weather events such as
drought are expected to increase in the future, quantitative analysis of the impact of drought on crop growth of
farmland ecosystem under irrigation and rain—fed conditions will help to better assess the ability of human beings
to cope with the negative impact of extreme climate events on the ecosystem, and provide a basis for formulat-
ing reasonable and effective ecosystem protection measures. The dry lands on northern China is taken as the
study area. Based on Standardized Precipitation Evapotranspiration Index (SPEI) products and Enhanced Vege-
tation Index (EVI), Gross Primary Productivity (GPP) products provided by MODIS, this paper analyzes the
trends of drought and EVI, GPP of farmland ecosystems in the study area from 2000 to 2014 by using MK
trend analysis and explores the lag time of crop productivity response to drought by using Pearson correlation co-
efficient. Then, the effects of drought on EVI and GPP of farmland ecosystem under the corresponding time lag
are analyzed by using linear regression analysis and the differences in the effects of drought on EVI and GPP of
irrigated farmland and rain—fed farmland are further compared. Study results indicate during 2000~2014,
64.10% of the study area showed a trend of drought alleviation, and 75.78% and 81.87% of the study area
showed a trend of increased EVI and GPP, of which 64.82% , 68.34% of the areas with an increase in EVI,
GPP were accompanied by drought alleviation. Expect for the lag time of rain—fed crop EVT in semiarid dry land
response to drought was 2 months, all the rest lag time was 1 month. Based on the lag time, the SPEI and
EVI, GPP showed a significant positive correlation. Compared to rain—fed farmlands, irrigation alleviated the
negative effects of drought on EVI and GPP by 32.22% and 29.42%. The degree of mitigation in arid area is
overall higher than that in semi-arid area. This study quantifies the differences of the impact of drought on the
GPP and EVI of irrigated and rain fed farmland ecosystems, which provides a reference for the study of the im-
pact of irrigation resistance on vegetation ecosystems.

Key words: SPEI;EVI; GPP;Dry land;Irrigation



