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Abstract; Evapotranspiration is key to hydrological and heat transfer in the soil-plant-atmosphere continuum (SPAC). It is
also an important component of water and energy balances, and now it is becoming an important research subject in
meteorology, hydrology, ecology and other related areas. The temporal and spatial variations in surface evapotranspiration at
the regional scale are very complicated, which means that it is still difficult to measure surface evapotranspiration at the
kilometer scale above a heterogeneous underlying terrain. Remote sensing methods can provide regional evapotranspiration
results by using an empirical or semi-empirical model, but the parameters in the models and the outputs need to be
improved and optimized according to the real-time measurement results. The difficulty with model verification is how to
obtain surface evapotranspiration at the kilometer scale. However, the development of the scintillometry method may be able
to solve this problem. The scintillometry method can adapt to complex surfaces, and produces accurate results when both
time and space are averaged. This method has become an effective way to measure regional evapotranspiration and may be

the best way to verify the outputs of remote sensing models. This study discusses the background theory to the scintillometry
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method, summarizes the potential applications of the method, and analyzes the uncertainties in the hardware equipment, the
environmental factors, and key parameters in the calculation. Finally, we put forward research prospects based on
theoretical principle, the calculation method, and potential applications. Our summary and analysis can be used to promote

the application of the scintillometry method in regional evapotranspiration measurements and relevant disciplines.

Key Words: regional-averaged evapotranspiration; large aperture scintillometer; microwave scintillometer; remote

sensing; flux
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Table 1 Selection of micro-wave in two-wave-length method

YE# 44y Author, Year WK Wave-length/mm i Frequency/GHz S i A Set-up site
Kohsiek 25(1983) [40] 10 30 Eindhoven , fif %
Hill 2:(1988) (4! 1.7 173 Flatville, 3£ [F
Green 25(2001) [92) 11 27 Kaitaia , P4 2
Liidi 5 (2005) (19 3.2 94 Lindenberg , 72 [
Meijninger 45 (2006) [+ 11 27 Flevoland , fif >
Evans(2009) %% 3.2 94 Sheepdrove , % [
Ward 25 (2015) [+ 3.2 94 Swindon , 3% [F]
Mei Sun Yee %5(2015) (32 3.2 26,38 Yanco , K FE
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Table 2 Coefficients of MOST function in different research

KT E BE AT MOST PR RS Coefficients of MOST function

Condition of atmosphere AFEIRZ Unstable T IRAS Stable

FHL coefficients X1 X2 X1 %42 Xy X2 X1 Xq,2
Wyngaard (1973) [ 4.9 7 — — 4.9 2.75 — —
Andreas (1988) [%] 4.9 6.1 — — 4.9 22 — —
Hill (1992) [0 8.1 15 — — — — — —
Hartogensis %5 (2005 ) (6! 4.9 9 — — 4.7 1.6 — —
Dan Li 2£(2012) [6%) 6.7 14.9 3.5 45 45 1.3 3.5 2.4
#5°(2013) Zheng Ning %! 4.91 6.51 — — 6.43 2.2 — —
Ward %£(2015) (4] 4.84 11.6 4.84 11.6 4.9 22 4.9 2.2

MOST;*H{U\IE'VE\,, Monin—Obukhov Similarity Theory;xT,l XT3 5% 1 5% o .MOST PRELIY 255 , coefficients of MOST function

AN [R]85 35 PR 22 UG 28BS SR A 1T 3K 10%—15% , FF U TEATA RS T MOST [y 1 He e it
o RS R IR A IR T R S MR T T MOST R UL 56 R n] B AL T 34— e e B W &%
PR AT AH ST i i AR PSS, B E AU ST U1 ) H 07 B-F AR T, MOST 3 I 45 A7 e Fh A2 e B2
SR IO R XA BT AN RS RO R 25 AR K DRSS 7y 2 A D e B, AN R T
TR B T ], RARRE BE BT B MOST RS 1) 35 B 42 52 e 21 DA R A SO 1 5l o i, PRI e iF 22
5N GRG0 L RN B , AR /D2 SRR DU 25 5% . H AR T3t 3 pR SR 18 43 1 o e — A i, JU R ]
HCINKR 5 B R ARE S5 F T (38 i A E TR 2 IRl R,
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