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Fig. 8 Spatial patterns of drought based on the 12-month SPEI and spatial patterns
of NDVI anomalies in the 5 drought years (1999, 2000, 2005, 2007 and 2009 )
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Spatial and Temporal Variations of Droughts over the
Beijing-Tianjin Sand Source Region and
Their Effects on Vegetation Change

MA Zhiting, WU Zhitao* , WEI Jie

(Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China)

Abstract; In this study, the monthly precipitation and temperature data from 27 station of Beijing-Tianjin sand
source region ( BTSSR ) were utilized to compute standardized precipitation evapotranspiration index ( SPEI) and
analyzed the spatiotemporal drought patterns in the BTSSR for the period during 1960 — 2014. The impact of
drought on vegetation change was also analyzed by SPEI and the normalized vegetation index ( NDVI). The
following were the results: (1)The SPEI showed a significant decrease over the past five decades at a rate of 0. 16/
10a (P <0.01), demonstrating a drying trend in BTSSR over the study period. Spatially, the SPEI of most stations
were declining over the past 55 years. Moreover, the significant decreasing trend was found in the Inner Mongolia
grassland. (2) The drought affected area of mild drought, moderate drought and severe droughts increased
significantly from 1960 to 2014. The severe drought affect area in 2001 and 2009 accounted for 49. 00% and
41. 10% , respectively. (3)From 1960 to 2014, the drought frequency was decreasing from northwest to southeast.
The drought frequency for the period 1996 —2014 for the drought frequency increased to 22.22% , a difference of
7.59% and 9.09% from the previous sub-period 1978 — 1995 and 1960 — 1977. The drought durations of most
stations in BTSSR were close to or more than six months. (4) A positive correlation between SPEI and NDVI was
found from 1982 to 2014, indicating that drought has an important impact on vegetation. Using parameters, such as
the long-term trend of drought, drought affected area, drought frequency and duration, it was demonstrated that the
drought events increased during the study period, especially in the past 15 years. All of these findings will provide

a scientific basis for the management of ecological restoration programs in the BTSSR.

Key words: drought; Standard Precipitation Evapotranspiration index ( SPEI); Normalized Vegetation Index

(NDVI) ; spatial-temporal variation; Beijing-Tianjin sand source region



