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Fig. 1 Water conservation area of the Yellow River basin
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Table 2 Accuracy evaluation results of four evapotranspiration products in water conservation area of Yellow River basin
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Fig.2 Comparison of four evapotranspiration products with observed data
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Fig.3 Temporal and spatial characteristics of actual evapotranspiration in water conservation areas of the Yellow River basin
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Table 4 Area proportion and change rate of land use types from 1980 to 2015

1980 4F 2015 4¢
- Hi R FH S 1Y AR/ %
T/ km? 5/ % A/ km? /%
4l 44 450.33 15.15 43 445.67 14.80 -2.26
bsii 43 022.93 14.66 43 055.88 14.67 0.08
L 178 265.83 60.74 176 959.63 60.30 -0.73
IR, 4.927.46 1.68 5119.81 1.74 3.90

oAl 22 820.34 7.78 24 905.90 8.49 9.14




55 2 1] BAEF, A R RE IR B UL ) S PR AS IR I 28 AR AR 343

PAFERF 78 3 W SE PR 25 80k SHIBE ISRV DIAROC Y, M T 288k & — B g, 75 2 ik — 2t
TEE AT 5y, WEI4(a) . HIE4() AT, AN[EHERE PN AR 28 ik 2 7 L 3, 18
R KB NHERE MR AR (575.2 mm) . M (504.3 mm) . EFHEAR(484.2 mm) | % (445.6 mm) .
N (434.4 mm) | HEH1(418.6 mm) | Fic{E(445.6 mm) | LA (358.2 mm) o R RRAIAR THHAT BRI
MR KT E R Ky, HAR B EFREEY), EYERFRERERIK S, ZERULRMARR, 2
Sy AAETE AT A LU S DX T i AP T A e O T v L ) P S TR AR AN — A T R AR
i, MXHBEEE N EIELX, IEFMUAFTZERLMN AL, KBRS EN, 2N DL X
BRI, A R AT DO PG AR S IR 55 R G . e m /KIS 6E ) %5 7 T TARR RS,

700
38°N [ e 600+
£
36°N %500-
‘ R 400t
34°N| prrlives [
JERO- &Sty
~ Siommim,, | TOU o e e e
32°NF 0 250 500 km - pelloikolmes Udko Bt et S
e LR 200
: . . s . . | EE O 1980 1985 1990 1995 2000 2005 2010 2015
96°E  98°E 100°E 102°E 104°E 106°E 108°E 110°E 112°E 114°E AE gy
(a) MM (b) 4EFRARAL

K4 AFEPEERI R 2RO A 1

Fig.4 Evapotranspiration changes of different vegetation types
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Fig.5 Spatial distribution of correlation coefficients between actual evapotranspiration and

influencing factors in water conservation areas of the Yellow River basin
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Fig. 6 Correlation and relative contribution of several influencing factors to actual evapotranspiration
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Spatiotemporal variation characteristics of actual evapotranspiration based on
remote sensing and flux observations: case study in the water
conservation area of the Yellow River basin*

JU Qin"?, LIU Xiaoni"*, LIU Di'*, SHEN Tongqging'*, GU Huanghe'”, WANG Guoqing®®, YU Zhongbo'"

(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. Cooperative Innovation
Center for Water Safety and Hydro Science, Hohai University, Nanjing 210098, China; 3. The National Key Laboratory of
Water Disaster Prevention, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: Evapotranspiration ( ET) is an important component in the surface water- heat balance, and accurate
analysis of the spatiotemporal distribution characteristics of evapotranspiration and its influencing factors is crucial for
understanding the hydrological cycle and ecosystem of specific regions. Based on flux observatory data from the
Yellow River basin water conservation area, we evaluated the applicability of four ET products, Global Land
Evaporation Amsterdam Model (GLEAM), Model Tree Ensembles (MTE), Global Land Data Assimilation System
(GLDAS), and Advanced Very High Resolution Radiometer (AVHRR) , and applied the water balance principle to
verify their accuracy at the basin scale, and to discuss the influencing factors of actual ET. Results showed that the
GLEAM ET product had the highest accuracy at site scale. At basin scale, the relative errors of ETGLEAM and ETP-
R were the smallest in a tributary basin of the Weihe River in the southern mountains, followed by the basin above
Lanzhou. Actual ET in the water conservation area of the Yellow River basin showed an overall increasing trend
during 1982—2015, and a gradual increase from the west toward the east in terms of spatial distribution. The annual
average ET varied greatly among different vegetation types, with broadleaved forests showing the largest ET (575.2
mm) , followed by farmland (504.3 mm), and alpine meadows showing the smallest ET (358.2 mm). Actual ET

is mainly affected by solar radiation and temperature.

Key words: actual evapotranspiration; remote sensing evapotranspiration products; flux observations; influencing

factors; water conservation area; Yellow River basin
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