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Global review of the research progress and trend of evapotranspiration

GUO Xiaojiao, SHI Jiansheng
Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang, 050061

Abstract; Evapotranspiration is the key link between the atmospheric process and terrestrial hydrological
process, which plays an important role in water cycle processes and water balance on the regional/basin scales.
However, with the effects of global warming climate and human activities, potential evapotranspiration and its
response to meteorological parameters have changed significantly in recent decades across the globe. To accuratelly

the

evapotranspiration has become an important part of the water cycle in response to global climate change. Therefore,

measurement and estimation of evapotranspiration, investigation of temporal—spatial variations of
we review the development of the evapotranspiration theoretical methods, evapotranspiration trends and the
dominant factors, the temporal—spatial variations of evapotranspiration and sensitivity analysis, and summarize the
main estimation models of evapotranspiration. The main methods for calculating and estimatingthe evapotranspiration
are hydrologic method, micrometeorological method, plant physiology, remote sensing method and SPAC integrated
simulation. We also review and synthesise the literatures to assess the applicability, advantages and disadvantages of
the evapotranspiration estimation and measurement methods, to summarize the evapotranspiration trend rates and the
influencing factors based on sensitivity and trend analysis. This study will provide an important scientific basis for
determining the influence of climate change on water cycle processes and water resources, the hydrological cycle
mechanisms of atmosphere—soil vegetation system, agricultural management.

Keywords: evapotranspiration; temporal—spatial variations; sensitivity; water cycle; climate change

Acknowledgements; This study was financially supported by the Basic Scientific Research Project, Chinese
Academy of Geological Science ( Nos. SK201703, SK201903)

First author: GUO Xiaojiao, female, born in 1988, Doctor. Mainly engaged in hydrogeology, climate change
and water cycle, and wetland hydrology. Email; 1guo2010@ 163.com

Corresponding author: SHI Jiansheng, male, born in 1962, professor. Mainly engaged in hydrogeology and
environmental geology, Chinese loess, and ecological geology. Email ; tiger7886@ 263.net

Manuscript received on;2019-05-25; Accepted on: 2019-10-12; Edited by: ZHANG Yuxu

Doi; 10.16509/j.georeview.2019.06.014

(BRI (BT (B ZESCHR ) L8R TR %R
“HEREEFRZIMAZREBH RS

2019 4FE 10 A 28 H 1 E2EAR B RIA KB A TEIL 5T 451
HULZEAT, SUCRAR T (T E2EAR AT W N 4R 4R ) , T E
T2 2 EIM AT (3 SCRR) ) [ACTA GEOLOGICA
SINICA (English Edition) ] ¢ 15 2% %) F1¢ 1 18 11 % &2
55\ IR v ] 5 HL [ PR i 122 AR RS, (bR
2 (PESCRR) ) Y I BRI 3848 C1 Ry 181.434, H B At 5]
BBEIEIR 2715, E BRG] 20 B 7 (1.493) (b BT H)
H = RS i 3 45 5 €T 2 165. 638, [ B Al 51 4 Bk 51 4% vk
3210, [FE prAs |52 0m B 1 (0.650) (HiT 1T B4 B 2 i
880 1 7y 98.862, FEBRML S B S IR 1632, E BRALS |5
B (0.644) , 55 Hh b [ b 57 2= 23 & & Mk 28 R 43 3 90 9 44

RICH RULTT) FICE A 24 2 R W 4303k 45 T «2019
E E PR S 75 AR Fr5

P E AR T e R AR 40 2 H B A AR T (Ol
FER) H T 2Rt TE AR B AR A AT b R A Sk T
M H DB A R, 2012 4 12 A 26 H 5 & LA, WAL H
[ RN RSB IR R iR O T R
SR BIE, I, R B T3 ASCGHERE B
SRBHF—TRRBCR IS, 23 T30 T 0% [ B el g 48
B(cr 3 Cn T 8 H ARl 109% 4 [ BREL I 7 s AR
WIT], HAr TOPS% (175 Fh) AP Y 301 A < f HL 1 B 5 i
JIAREAT)” TOP 5% ~10% (175 Fh) ( T#%E 1514 1)



1514 Mo R

it

2019 4F

strike-slip faults.
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