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Application and prospect of evapotranspiration measuring methods under different scales
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Abstract: Background, aim, and scope Evapotranspiration, as an important part of terrestrial water cycle, plays a
decisive role in water resource management. On global scale, the evapotranspiration overall presents an obvious

increasing trend, but regional scale and watershed scale evapotranspiration has a large uncertainty. And in some
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area with complex surface condition, evapotranspiration as an important part of the basin water cycle is often
difficult to be accurately measured. Therefore, it is necessary to summarize previous studies, analyze the basics,
advantages and disadvantages of various evapotranspiration measuring methods in order to choose the better
methods at practical works. Materials and methods In this paper, different evapotranspiration measuring methods
are divided into point scale methods, including zero-flux plane (ZFP) method, lysimeter method, plant physiology
method, soil-vegetation-atmospheric continuum (SPAC) comprehensive simulation method, Bowen ratio-energy
balance method, eddy covariance (EC) method; and regional or watershed scale methods, including water balance
method, remote sensing method, Penman-Monteith equation method and scintillometer method. Results Flux
observation network (FLUXNET), remote sensing method and scintillometer method have promising application
prospect. And the results of different evapotranspiration measuring methods are often compared with each
other. Discussion All kinds of methods are developed and evolved according to different application scenarios
and different scientific research objectives, and all have their basic principles, advantages and disadvantages
which means there will be great differences in their practicability. Therefore, the evapotranspiration measuring
methods should be selected according to specific researching situation. Conclusions Different evapotranspiration
measuring methods are complementary in many research scenarios. When selecting methods with larger observing
scale at regional and watershed area, attention should also be paid to the comparison and verification of different
methods in order to obtain more accurate evapotranspiration results. Recommendations and perspectives Different
researching teams should have more communications, and their results in different surface conditions should also
be compared with each other more often.

Key words: evapotranspiration measuring and estimating methods; small scale; hundreds of meters scale; kilometers scale;

regional and watershed scale; scintillometer technique

Fiti b 7K 78 B2 b R FR e R b AR A —
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() 25 ¥4 RN D BE A B 252 1 ( Vordsmarty et al,
1998 ) , MIZEECAE A fili L K A6 P19 B 2240 T 4
SRR R A I, A2EK 60% MIREIK RS
FRLAZEHLIE 2L 3 K ( Wang and Dickinson,
2012) , M HEFAR AR 52 ( Clausius-Clapeyron
KFRERX) , B AR BRE T b IR
TheE BT, SR TR A BRI 1) U 5
TR T b 2 T, O 1 BE 4 BRK 06 R
I FEA I ( Huntington, 2006 ) , HH I 5% il 24
FHIKFEWR A MAH ., FEEBRGEN, 758R
i 52 T 5 AR A ™ e RV S RS RERICE. (Wever
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AL AZEIGSRE M, VP 2 A i f A R B
#a# (Zhang et al, 2011) , IS /K TEIR
FIFIE 20 A b A A e AS T AH 5 1Y 25 1K
WEFOR 12 b DX A BRAEA T 7K B8 R A5 SR LRl 224K
P ( Yang et al, 2012) . BLAb, 7E—LEK TG
ML S DXk, 4 [ VY R R L X, b X
TR A 1Y 0T = 425 (M 4540 T B0CY Mt K 3%
Z, [FBTHLFOK DU K e A, IR H %S
B3 ALy, FFEFAMEE R ( EREHEMLER,
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BRI Tk, S 2 MK B IR A Ao T R B A L
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FEAER R |, 2009 4 DLRTAY 30 4E 18], i
20 ‘EpkzEEE R LS, ME 10 4ENER L
Wl i, HRK TR R A 2 (Zeng
etal, 2012; Zeng et al, 2014 ) . [Mj7E XA
RIE I, FONZER S Z 3G 50Ky L =S5
FEBEZEARY . R BA4R S S5 A8 fsg ), i LUZ R
R R & KR 22 5 (Wang et al,
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2010; Miralles et al, 2014) . PI& T E 128
W5 M) (Liet al, 2018) , 7Eid 2509 30 4E 4],
rE X 2R i R R T IR 22%
F14) b DX PR] o8 R i 2 5 0 7 5 T R S R R
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ZEHOM OCHLIS M B SR S TR Z R, udE
BEEA AKOPM WOSCE EBUL. HE
YrrEeays . Rl L . WA B -
Yy - KAGESEAR (SPAC) KB Lr A BTk 55
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N T A AEY) 78 B I, IS 228 e e i
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Ry ai kR, &t AR 7z
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DL, 1988) , fH H i EEEA E 20l DIV T4
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Bh P74 (2018 ) Tl 3 8y b AT T g Ry
Ho X ) ZE HUF 5T . 1 Wang et al (1978 ) 7£ 20 it
28 70 AR T DN RASGE UL A AR AR, IET 90
AEAR)T Iz N T 45 2R i )l E ST (de
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BN E ik, (HBEHT O 2 538 R U A
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MR R ZERCUT I E S, 38 I 2R
Sk DX Il R 4 35k U2 78 B3O8 Ak e AR S e PR
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7K % 2728 Yo A b A = DX SRR g R O R+
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BRI AR SR XTI AR, 78
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o MR, W IR b X 1 IR B SR AN G
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A3 R/INROBE L AR RUEE L 2 HERUBE AR ek IX 3R OR
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FAPE . Ry BRPE RS 5o /INRUBE D V5 A 45 1 % B
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21 IZNREFHENEFZ

AT TR B /N RUEE 2 BV ad FH T R RUBEE DU
KN RBE R 73, A YR 2 1T 28 it
FEMIM T L . W= ZB3{05. TiEE
T2 SPAC IR MG LR BN . B =R 75N
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FZ X ZE R ( Zhang etal, 2018) .
2.1.1 PR E
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A Ml DX P, e s ) T K A R R K
KRR AR MILIERESX, RENXXKS
PCEINE B, ke, 4HERMAE I T AR 2%, Aid
FHT R AR 4E ], B BEAE AR 45 50 6 1)
Mz ISR (R AE, 2015)

ZEB AT I 5 K SCUR A B M R A2 0 . Hl
TRBEMZERE SR, MBHRERE (1999) FIFA
RIZEBAUNT 13 - #EY) - RAEZBMOK o 780t 72
HEAT TRLALL, AL RGN KT R BRI 2
TRESHG T8 (2007) KA AHKERN %S
KT S IR 22 Wt 235 b DX ) 358 245 /KB BHLER 647 T
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2012) , FEOBESCHIRAEAR YT A AL 45
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Vi, . AR T Z& B 5 75k i B B e 82

A SR B S R R, A5 A AR RIS DL S
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