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Figure 1 Sketch map of the revegetation area in the Loess Plateau in China
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tion trends between three evapotranspiration products and calculation of evapotranspiration in seven catchments. *** indicates statistical significance at

P<0.01

052
-g55°
050f -- iEHIA]
—iE#E
0.48}
% 0.46}
5193
b
i 0.44}
Y
0.42 A 84
A Liam
040} 272 a
iy

0.38 : . : : : :
1980 1985 1990 1995 2000 2005 2010 2015

&
B3 %+ ELR X NDVI(a) SET(b) ) 4E FRAR fk fa 3

260
250
240
230
220
210

FEUR (mm)

200
180
180
170

(b)

160 : . . . . :
1980 1985 1990 1995 2000 2005 2010 2015
Fin

Figure 3 Trends of inter-annual variabilities of NDVI (a) and ET (b) in the revegetation area of the Loess Plateau
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Figure 4 Spatial variabilities of NDVI and ET in the revegetation area of the Loess Plateau. Spatial variabilities of NDVI (a) and ET (b) before the
GFGP; spatial variabilities of NDVI (c) and ET (d) after the GFGP; variabilities of NDVI (e) and ET (f) of different precipitation gradients before and

after the GFGP. Nrxm=254, N,=54, N¢=179, Ns=21. Nrymindicates the number of grids in the entire area; N4, N and Ngrepresent the number of grids with
precipitation less than 400 mm, precipitation between 400 and 600 mm and precipitation greater than 600 mm, respectively. The black dots in the figure

indicate the areas where the significance passes the 95% test
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The Grain for Green Project intensifies evapotranspiration in
the revegetation area of the Loess Plateau in China

Yashu Wang'?, Xiaoyan Li"*", Fangzhong Shi'?, Shulei Zhang"* & Xiuchen Wu'?

! State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
2 School of Natural Resources Science, Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China
* Corresponding author, E-mail: xyli@bnu.edu.cn

The Grain for Green Project (GFGP) in China’s Loess Plateau significantly influences regional vegetation growth and
water cycles, especially the inter-annual variability of terrestrial evapotranspiration (ET). In this study, we analyzed the
spatial-temporal variations of ET and its driving factors before the period of (1982-1997) and after implementing of the
GFGP in the revegetation area of the Loess Plateau during 2001-2015. Firstly, three sets of ET products are collected
herein, including global flux product evapotranspiration (FLUXNET ET, FET), model simulation WB-MTE-ET (WET)
and GLEAM ET (GET). To evaluate the performance of the ET products in the Loess Plateau, we calculated the mean
annual streamflow (Qy,0q) based on the water balance equation with three sets of ET products against the observed mean
annual streamflow (Qgs) at seven catchments over the Loess Plateau. The results indicated that Q,,,q estimated from GET
shows the best agreement with Qs in terms of both spatial (R2=O.97, P<0.01) and temporal (R2=0.94, P<0.01) variations.
Thus, we selected GLEAM ET (GET) products in the following analysis. Secondly, we analyzed the trend of annual
NDVI and ET in the growing season before and after implementing of the GFGP in the revegetation area using the linear
regression. Furthermore, we conducted the stepwise regression analysis to identify the controlling factors that affect the
ET changes in the revegetation area during different period. The environmental factors included soil moisture, air tem-
perature, precipitation and averaged Normalized Difference Vegetation Index (NDVI) during the growing season. The
results showed that: (1) The inter-annual variability of ET in the revegetation area was significantly increased after im-
plementing of the GFGP compared with that before the GFGP. The inter-annual ET variability also exhibited great spa-
tial differences which showed the highest peak in the regions with annual precipitation ranging from 400 to 600 mm a .
(2) Compared with the mean air temperature and total precipitation in growing-seasons, the variation of NDVI contrib-
uted the most to the changes in ET followed by the soil water content. (3) After implementing of the GFGP, the contribu-
tion of the soil water content to ET variation has generally declined, while the contribution of NDVI has increased. This
study reveals the influence of the GFGP on the regional water cycle in terms of ET variation, which is of guiding im-
portance to the ecological engineering construction, as well as the rational water resources allocation.

Loess Plateau, Grain for Green Project, revegetation area, evapotranspiration
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