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Evapotranspiration in the water source conservation area of the Yellow River

Basin based on machine learning and reanalysis dataset
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Abstract: Evapotranspiration is a key element of the water cycle, and analyzing its variations helps understand the
spatiotemporal distribution patterns of regional water resources. The water source conservation area of the Yellow River Basin
is an important ecological function area in the Yellow River Basin. Studying the characteristics of evapotranspiration changes
in this area and conducting attribution analysis can help alleviate the water supply-demand contradictions in the Yellow
River Basin. Based on machine learning and the ERA5-land reanalysis dataset, this study explored the spatiotemporal
variations and influencing factors of evapotranspiration in the Yellow River water source conservation area from 2000 to
2022. The driving factor regression analysis method is used to analyze the influence of different factors in different regions.
The results show that; (1) The multi-year average distribution range of evapotranspiration in the Yellow River water source
conservation area is 256.49—841.45 mm, with a spatial distribution characteristic of decreasing from east to west and an
overall increasing trend. (2) The main influencing factors of evapotranspiration in the Yellow River water source
conservation area are surface net solar radiation, total precipitation, and relative humidity. The dominant influencing factors

vary in different sub-basins and are related to the hydrothermal conditions and underlying surface conditions in the region.
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(3) The ERA5-land reanalysis dataset has good simulation accuracy and can serve as a data source for large spatial scale
and long-time interval studies. However, due to the complexity of the underlying surface, adaptive assessment within the

study area is still needed.

Key Words: Yellow River Basin; evapotranspiration; machine learning; ERAS5-land reanalysis dataset; influencing factors
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Fig.1 Water conservation area of the Yellow River
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Table 1 Crop coefficients for different surface cover types at observation sites

Tk R A% IR
Crop types Crop coefficients Crop types Crop coefficients
Tl Grassland 0.6 e AR 0.65
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/N Wheat 0.7 TAEH 0.1
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AR Shrubs 0.5

£l IR Coniferous forest 1
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Fig.4 Annual average ET and trend of ET in the study area
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x2 TEEIF
Table 2 Variable category table

eS| 75 1 28 5] i3Sl

Variable category Variable category Variable category

REK R . A _ + IR (100—289 cm) "
Total precipitation P Wind speed : Soil temperature ( 100—289 c¢m) s
MR R P AR G wr AHX 3 RH K (0—T7 cm) swill
Surface net solar radiation ) Relative humidity Volumetric soil water(0—7 c¢m)

ERIEE 0 + R E(0—7 em) A1 + S IKE (7 —28em) 2
2m temperature " Soil temperature (0—7 cm) ° Volumetric soil water(7 —28cm) s
M AR ikt THERE (7 —28cm) a2 T HEE K (28—100cm) w3
Skin temperature Soil temperature (7 —28cm) ) Volumetric soil water (28—100cm) )
MR Lap || HERE (28—100cm) 03 THEE KA (100—2890m) ld
Leaf area index Soil temperature (28—100cm) s Volumetric soil water( 100—289cm) S

2.4 ZRHLE S BRI

AT tH 14 15 S A g ) Z2 4R SE i A S B, AT Z2 P Las o ) AL TH AU AT R i B R 8L
(R*) , ZMEILBIBAUL RANTT (3% 3) o AP RERWIBENLARMKR (RF) S5 RO BLIACR R 4F , R® 9 0.855, 22 &
FIPL(MLP) BIBHUACR IR 22, R 8 0.716, PRI FHBENLARAR S IL EA T 5 0 R 1 B BP0 TR 2 BT, 0 T
B2 R BEHLARAR 0] SRR F40R B2 | 7 20T AL AR AR 0k 2 Bt A T At — 20 i i OO

R3 SWHR[RFIHEEEREE

Table 3 Simulation accuracy of multiple machine learning algorithms

B2 S B R 2 Bl kA 2
Machine learning algorithm name Machine learning algorithm name

£ 62k 01U Multiple Linear Regression (MLR) 0.843 S FEIA R 91T Support Vector Regression (SVR) 0.772
Y M Classification And Regression Tree ( CART) 0.832 || Z2EH#HL Multilayer Perceptrons ( MLP) 0.716
FfHL 2Rk Random Forest (RF) 0.855
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Fig.5 Model simulation effect under preset parameter conditions Fig.6 Model simulation effect under optimized parameter
conditions
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Fig.7 Main influencing factors and their changing trends of ET
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