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Table 1 Populus euphratica forest stand characteristics and soil texture
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Fig.2 Contrast changes of groundwater depth and evapotranspiration in the Populus euphratica

forests in Sidaogiao and Qidaogiao in 2014
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Table 3 Pearson correlation analysis of ecosystem ET
with ET, estimated based on White's method in
different time windows in 2014 and 2020
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Table 4 Pearson correlation analysis of ecosystem ET
with ET, estimated based on Soylu method in

different moving windows in 2014 and 2020
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Table S Pearson correlation analysis of ecosystem ET
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Fig.8 Variations of meteorological factors in Populus euphratica forest ecosystem

during the peak growth season in 2014 and 2020
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Table 6 Pearson correlation analysis of ET, with groundwater level, temperature,
wind speed, solar radiation or VPD in 2014 and 2020
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Table 7 Groundwater level, solar radiation, VPD and ET, linear model coefficients and R’ in 2014 and 2020

4y FI Az &S ES R WIS R B PAH
2014 Ho R KAz /m X, -2.276" 0.685 0.672 <0.01
KBRS /°C X, 0.008"
WFIKIKHE2E VPD/hPa X, 0.081"
Wi — -2.388"
2020 HF R AE/m X, -2.609" 0.706 0.693 <0.01
KBAFEG/°C X, 0.006™
HHIKIRJEZE VPD/hPa X, 0.021"
W -2.118™
K P<0.05, A1 OCHE R ; ##+fR3R P<0.01, AR W35
LOF 201448 LOF 20204
L ]
L}
LI . | - —u L
0.8 . . [ .- -—#-v.l,l—'-- osl [N ] . = ~..l
" - :.-'" wig . . I. - [] _.-__J.—‘
LI DA . T e
%06'-—"(" W ) E06 s el .,
- [ X [ ] ~ 0. k. () [ ]
=i, S sl P . .
N -
04f  ® 04f
- - -k - - - A%
02 1 1 1 1 1 02 1 1 1 1 1
06-19 0703  07-17 0731 08-14 0828 0619 0703 0717 0731 0814 0828
HIH-H) HIIA-H)

Ko HF KRS R AR (ET) STHkR

Fig.9 Contribution rate of groundwater to ecosystem evapotranspiration
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Estimation of groundwater evapotranspiration of Populus
euphratica forest ecosystem along desert river banks
based on groundwater level dynamics

Zhang Qi'?*, Su Yonghong', Feng Qi', Yu Tengfei', Ma Xiaohong’
(1.Key Laboratory of Ecohydrology of Inland River Basin, Northwest Institute of Eco-Environment and Resources, Chi-
nese Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese Academy of Sciences, Beijing 100049, Chi-
na; 3.Research Center for Scientific Development in Fenhe River Valley, Taiyuan Normal University, Jinzhong 030619,
Shanxi, China)

Abstract: Based on the dynamic monitoring data of groundwater level in 2014 and 2020, the groundwater
evapotranspiration (ET,) of desert riparian Populus euphratica forest ecosystem in Qidaogiao oasis in the lower
reaches of Heihe River was estimated and compared with the evapotranspiration (ET) measured by eddy covari-
ance data. The estimation results of different estimation models and their main influencing factors were analyzed.
The results showed that: (1) The variation trend of E7,estimated by the three algorithms (White, Hays and Soy-
lu methods) were consistent with and significantly correlated with the ecosystem ET. Hays method had the high-
est accuracy, so this method was recommended to calculate £7,. (2) Groundwater level, solar radiation, temper-
ature and vapor pressure were the main factors affecting E£7,, but the wind speed has no significant effect on ET,.
(3) In the growing season, the proportion of E7)to surface ET increases with the increase of drought time.

Key words: desert Populus euphratica forest; ecosystem evapotranspiration; diurnal water level fluctuation

method; groundwater evapotranspiration



