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Spatial-temporal variation of evapotranspiration based on the complementary

relationship principle and its influencing factors on the Qinghai-Tibet Plateau
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Abstract: Evapotranspiration plays an important role in the process of terrestrial hydrothermal cycle. Due to the unique
geographical environment of the Qinghai-Tibet Plateau ( QTP ), the research on evapotranspiration has received great
attention. Based on the meteorological grid dataset with a resolution of 0.05° and MODIS remote sensing data, the daily
evapotranspiration was estimated on the QTP from 2002 to 2019 by using the complementary relationship method. The
spatiotemporal variations of evapotranspiration were analyzed, as well as the relationship with permafrost types and
meteorological elements. The results showed that: (1) the estimated evapotranspiration by the complementary relationship
method was reliable on QTP. (2) The average evapotranspiration on QTP from 2002 to 2019 was about 371.54 mm/a. It
had obvious seasonal differences, and mainly concentrated in summer. The spatial distribution characteristic of the
evapotranspiration showed a deceasing trend from southeast to northwest on QTP. The evapotranspiration increased in the
east of the QTP, but decreased in the west. The stability of the evapotranspiration was significantly different, and the

fluctuation intensity of the evapotranspiration showed a decreasing trend from southeast to northwest. (3 ) The
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evapotranspiration was closely related to the spatial distribution of permafrost types, that was, the more stable the
hydrothermal state of the permafrost, the smaller the evapotranspiration. (4) The influence of meteorological elements on
the spatiotemporal changes of evapotranspiration had obvious differences. Evapotranspiration was most sensitive to net
radiation, while relative changes in wind speed contributed the most to evapotranspiration variation. The research results
improved the response mechanism of the QTP's water cycle under the background of climate change, and provided a basis

for the formulation of regional ecological and environmental protection measures.

Key Words: Qinghai-Tibet Plateau; evapotranspiration; complementary relationship; spatial-temporal variation
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Fig.1 Distribution map of meteorological observation stations, DEM and permafrost on the Qinghai-Tibet Plateau ( QTP)

1.2 W5

ARSCRI T 759 R 6 WISk BO%AE DEM LA K 2 A K, ek s (5 B8 1 B e an i 1
N S AR R AR RE XU | H R EHEORITIE S A G A5 O £ , Herb Ry B O P R
DEM LUK AN 3 A Bes AR IR R b o S oK VR PRk PR 15 ¢ 5 [ R B AR E AT 58355 (http -/ / www.crs.
ac.cn/) , HE AL ANAEEACR T i S WA 5T 25 (hitp </ / www. chinaflux.org/ ) o 2002—2019 4 0.05° 73 %
BB SR T B 2 S 5 #5008 10 (hitps ./ data. ema.en/ ) o I — 4K 945 %% ( Normalized Difference
Vegetation Index, NDVI) FIS SR IHT MODIS TLEARAEAY & & MOD13C1 F1 MOD09,,

R Wk = R i AR

Table 1 Description of observation sites

XL 355 45 2P/ (°F) 2/ (°N) M /m BAEA-Ay
Sites Abbreviation Longitude Latitude Elevation Period
M DX 91.07 30.5 295.7 2006—2010
e HB 101.33 37.67 3358 2006—2010
ELP N NMC 90.95 30.77 4730 2005—2019
JERL TGL 91.93 33.07 5100 2010—2011
FiE G WDL 93.08 35.22 4783 2008—2009
g3 XDT 94.13 35.72 4538 2010—2012

2 WIRAE

2.1 HAMHRKHE

ZRHCR BAMASCEE I LR A& HOR (ET,) RS TEZR UL (ET,) FAE AN R YRR A LAY,
PR HORFERERE D, 22 A% B AR B i RCIRLEE , IR JEE , T DR CIELFE F)_b T AN B 1) W 2 i 2 HiUA
REJIINR B FE K (PRI IR ) 26 14 T I ZE BUAR#08 ET, B0 ET, =ET, =ET, . B R MK m i
b FECET 8 ET, MR, BY ET,<ET, <ET,"™ (e MR T ARHE B AMASCIRS  ZEBUR BAMC R T %
Zﬁﬁg[w]

ET = (ETJ 2(2ET —ET) 1
=) @B ET, (1
ET[)?]:‘IJFH Penman'2 /N2 =) JHI
BT =2 R -6)+ Y f(U)(e -e) (2)

(A +v) (A +7y)
Arb, A B TR AUK R AR kPa/C 5 y NI BETHH B, kPa/°C j R, Fl G 43 51 2 ¥4 8 i 2 A7

http ; //www.ecologica.cn



12 4] ROCH A BT HAME SRS ) 7 8o A8 A I 25 A8 1 S i TR 2 5027

AR BRI i/ d=0.408 MY m™ A se 1 e, SR IKHUTE R AR K
VUR  KPay/(U) JEPUBR L, FRHISE T ST RAIE T3 8
0.622 K pu,

P x 1n|:z —d_ gDz,:|ln|:z —d_ gDmJ
ZOL‘ zOm,

21, RORIH] 1 d=86400 s;5p 275 THE  kg/m’ ; P IR K TEHR kPasz B AR ER MM, 2 m;d 2%
TR FIIE ,d=2h/3 , h FRCHETEIR PR 1E u, LR IR /s 32, 1 =, A3 R B0 AR K JEE AT L
BEHEKE 2, =h/8,z, =2, xexp(—kB") kB~ BT TR, X T 4450 el M 26 T UL 2.0 o, Fl g,
3 S VB RN Bl i A BB TE R AR, TE H RS- BB %

ET, FIH Priestley-Taylor ' A 50340 | B]

SU) =1 (3)

ET, =aAw " y(R” -G,) (4)
R, - G, - ET, T,-T, 5
ﬁ“‘ - Epr - e‘v(Tw) - €, ( )

K, o BICEWRE, BOINME R 1.26 , AW LAZEBORAGBAE A iR 22 5 R BAR, X o 1T S 808 E
WUAEA 11375 A, X R A 2 R 52 SR (T, ) TS SE R s SRLEE (T,) R AR RIK VU i e %
PRI 38 B JC i R A T, RSO0, T DR R PR R AR B (T, SRR, FIH B S B, #E 7akAK
Kft(A(5))
TG G, IR E A BT G, M R M EEXR R E
Gy =R, [a(1 -Ff) +bxf] (6)
f.=(NDVI-NDVI_,)/(NDVI,,,~NDVI_,) (7)
T, @ b v S R PG B Y R B, Y e AR SR @ =0.25, MR N R 5=0.057" 1
SAEAE T R TRE B HE £ NDVI 35T NDVI, S 58 4 A - s HE # 3 2 DXCds ) NDVI A, NDVI, IR
SEA R I 55 (12009 NDVI (A, 75785 I NDVI (9 BUEE I 7E 0—0.96 Z 8] ,NDVI,_, fil NDVI 435Il H
— 7 {5 Y L DY 1 e ML RN B A
o F R SR 1998 AREL G AR AL (FAO) R M AR i Al 3 R, DY ol B 569 R RN D
Y R Z TR

Rn = Rm - Rn[ <8)
R, = (1 - albedo) R, (9)
Ytilax + 7,fnin R.s
R, =0 =——= (0.34 - 0.14 /e, ) | 1.35 o =035 (10)
albedo = 0.160 R, + 0.291 R, + 0.243 R, + 0.166 R, + 0.112 R, + 0.018 R, — 0.0015 (11)

1, albedo 325 BE%  FI Il MODIS 7= 5 MODO09 i B [z 5 R 8t fn 2 s A X5 115 s R, (R, (R, R, .
Ry R, MODO09 (9% 1.2.3 .4 .5 F1 7 P B i b K [ 5 %85 0 O Stefan-Boltzman 44 T, 1 T, 5390 H %
K I/ N K R AR, A B 3A Hb R (4 52 Fr oK BH R S g2 f 5, M) m ™ 47 iRk an s
R = (a‘ +b, ”] R, (12)
N
Ry, =(0.75 +2 x 107°Z) R, (13)
T a, F b SIS T AL, FAO SRS 2251100 0.25 F10.50, AWFFERI A 6 /UL, 5 ()i S B xof
a b ATHRE S HIBUEA 0.25 F11035;n S H BBRIEGN Ak H IRAPEL 2 K m R ERSCHRS™ M) m™ d™',
22 BHEKK I
Mann-Kendall (MK ) B3R 5610 Rl 280 R 3007 1 , FOUE s 78 T A B KO0 TR TE 75 431

http ; //www.ecologica.cn



5028 xR 44 %

AN 22 0 B R S5 (LR S i), 4 B [P S B 1 s 34 S B A 30 v A 80 iz R . PR AR SR A MK
REBAAEI 43 M T R o SR 28 U AR TR AT, T DA SRR S0 55 A SR s i As Ak a3, G 10 Ge T & 2 (oM IE
B RZE UL TS, FUE R R TR, AN, 25 12 AR T 1.65.1.96 1 2.58 B}, W Fm ka4 5
W T EAE N 90% 95% Fl 99% 1 i E PER 5

Theil-Sen HE L JE—Fh R AYAE S80GSR, X T iR 24
BIREEE AN HURK B TS B[R] S0 B e 35 o A . R AR SO Theil —Sen A (B 5 1580 75 78 5 Ji 28 1L
KRR b B G REE 1

b= median(x;_ - jl) J > (14)

T, median AR ALEL; x F1 o, SRy I 18] P 9 Bds 5 b 228 B R ARRERR b R T 0 s i ) F 91 2 31 1 T
Fsb /T 0 FoRET P A I T Rk,
2.3 HURE S TTERR T

U BT B T R S R AR A i F2 L SR I AR S R ) MeCuen ™ 52 SCIY BBURRE R BOR 4317 7%

JOET,
B BRI TN 7 OB . 280K BT X BRIEE IR 1 o iSO FH HC Al Wa ) FR AT IO R A1, 1T
NI R B S, SR G MR Taylor Z0EUR I A R 22433 Rl oR gt , B

S et (15)

b, Ax NIRBEH T« B840 AET, 0 Ax SRR ET, 84k, 2B S Rom WG T « 20T 200 ET, 1
AL, HAE RIS ET, 5 R 5L o 09784 —Bahf B, 4 X EBOR , I PREE K5~ X) ET, i 520 K
TEAMI ST th F B i S | i & SOR AR RS TR 5 AN SR EER R ZE BRI 200 8 ik
XS RERBN£10% , HIEE AR ERZREAE, EHiHE ET, . BN RREZRSTIE N LIFRR
S HAX A (RC) 5 H AR R [
C.=S, xRC, (16)
n Xk,
RC, = W x 100% (17)
A, C IR T« XF ET, B TTRRAS  1E 5B 7R DTIR A 1 [0 567 [0] 5 S 2 28 B 0 PR DR o« 1) R A
FEGRC EAGER T x MR 0 RN sk NIRRT « (24 E R AR, RS«
ZARLANE @A E]; || WIREE T« SRS ELRE,
2.4 P HER
FI AR 12 22 (Root Mean Square Error, RMSE ) FIA ¢ 22 %0 (r) X A5 25 Kt 17 9FAl , RMSE B #{1K LA
Ko r (BB , T A B 235 RN Ry, D

n

RMSE = iz (0,-8)? (18)

n =
n

2 (S =80, -0)]

N (19)
> (5 -9 [X (0,-0)
X, 0,80 S 70 5IFRHS @ A FPSDIAAE F A28 B L 0 A S 20 3 2 LI R 328 BIUA 197 39 4E 5 n R
FIFRE2E (Standard Deviation, SD) % 5 58 I ET, 19725 [ 5 22 (L EAT R VA7 B

SD=J’112 (v, —%)° (20)

http ; //www.ecologica.cn



12 4] ROCH A BT HAME SRS ) 7 8o A8 A I 25 A8 1 S i TR 2 5029

b, SD RIS BATTRRIEZEA s, ARG BATCH ET, 3 x R ET, Y8 ;n ARG SD (EBOK M 14
ET 1E 2002—2019 4FE NP SR B BOR | [ Z i S 2 )N

3 &R

31 REWNY
FETH MR I 6 Al A A T SR S LI RO X 28 WK TAN A S B HEAT PEAG 0k (18] 2) o X BE

6 10
RMSE=0.67 r=091
8 L
4
6 L
&
, a4l )
2 L
0 0
2006 2007 2008 2009 2010 2011
6 10r RMSE=0.69 r=0.90
8 L
4 ol .
2
) 4} X%
2 L
0 0
3 2006 2007 2008 2009 2010 2011
E s 10 RMSE=085 =071
£ . g 87
g g
6 L
E £ s
g 2 8 4 F Jé
=] = g
1} £ 9 '
g ‘2,
> 172)
oo £
3 £ 2005 2010 2015 2020
g 6 g 10 ¢ _ _
E g RMSE=0.71 r=0.86
@ m
m 3 8 F
o 4 ~ 6
b = r 4
& w o4l K
&K 2 #
E sk
b3
0 0
2010 2011 2012
61 10 r RMSE=0.86 r=0.61
8 L
4t el "
o0 ave SR 4t bz
2F Sepge 2 ., H
0 e & o ° M N 0 M M, )
0 2 4 6 2008 2009 2010
6 10r RMSE=0.69 r=081
8 L
4
6 -
5
4}
2 =
2 L
0 0
2010 2011 2012 2013

FRRUE W (B 44} Year

Observated evapotranspiration/(mm/d)

B2 mZHEWuEmn&EExft
Fig.2 Comparison of observed and estimated evapotranspiration values at the sites

DX 21t HB 3l s NMC AR  TC L 1 WDL - T 5 XDT PUARME; 4751 1 P Pl AU A M, AR L AR

http ; //www.ecologica.cn



5030 xR 44 %

(DX) FURE L (TGL) ZE /UK WAl SEAE AL, & SR /), Ud BH I8 24 5 1) 25 10 i /0, ¥ ZR AH G U
1y WAL (HB ) 25 5 B i /s 5 22 08 1 il AR 0 RRK 25 - S8R S5 0 010 30 00 28 H0AR 1o LU I K, B 2R R 44 2
FEXHER 3 AUACEE (NMC ) 455 7R S0 B OB BEAR K RS AR G 4 22 (R i 3Ais (b e B — 3 T2 (WDL)
AR WL RS e 2 7 o W LAV A 2 SR /) 5 P ROME( XIDT) B B B R AL 20 B AR B At . AR | % HE X
6 AVl L ZEHCE Al AR RTOLINAE i) RMSE 1 7, 26 B3 T 1 A MH SC LS Al B B 28 BOR S v 5E 1), 76 75 9 i )
HA R0 38 I
3.2 R E AR ERE
3.2.1  ZEEURET AR L

T R 2002—2019 4E ZAEZE B R 29 371.54 mm, 7E 0.01 89 B F MK R A B0 T M
OWINESE R 1.87 mm/a (B 3) . 2002—2010 4R HUR IS BR, T ISR & ;2010—2019 FZEHUA
SR NS B RE] 4.59 mm/a,

4
—_
(=]
1
(o))
(=}

W
(=}
T

w
©
S

N

S

r

380

w
~
(=)
[
(=)
T

R E R
Yearly evapotranspiration/mm
H#ME &
Monthly evapotranspiration/mm
(98]
(=}

360
y=-0.0051x + 589.41
350 R?=0.4412 10
340 —— oL_—
2002 2004 2006 2008 2010 2012 2014 2016 2018 1 23456 78 9101112
Ay Year H 4% Month

B3 2002—2019 FEBSEEBRNEREUMSEAFHERRHEATU

Fig.3 Intra-annual and inter-annual changes of evapotranspiration on the QTP from 2002 to 2019

TG R 22 AT H S 25 B0k HAA I S AR AR AL, SR BRI S s Y B H oA (T 3) | Bl 2 (3—
5 7)) RRA T E RO RS R B R RIS, B (6—8 H) 7 HZEWM R B8R K, R E
(9—11 7)) AR FEAR, KRBT R T ZE T, 28 Uk BB W8/ N, 422 (12—IRAFE 2 1) ik BlE/ b, WA 2
WERBE B (E 4) , RIE ZEFER N PR R, LR R T KA ZE,

3.2.2  ZREURZS AT HE )R

T 1 DR 0 AR Y 28 Uk B W R 1 23 8] A A R, S B 2R g 1o P L s i B 34 (1 5) o ZR R st X
LA ZERUR BT 29 600—800 mm , 2 ER 73 M X ZE Uk AE 800 mm LA I 5 PH B b B A7 1AF pig 3500 s [X 4T
YIZEHR B AE 400—500 mm 2 (] 5 B0 58 H R AR U b M X 2K R B i/, AR ZE Uk B 20 200—
400 mm,

T e J A5 25 1 ZE UK 5 AR Y ZE R 23 [B) S AT REAE AR AL, 34 2 B0 2R m 1 v b i i ([ 6) . B
ZEIR R T i, 2R A B XS 28 R R AE 200 mm LA b HARHR /0 b X 28 8 & 2 1T LAGA E) 150 mm, &%
T HEZR AL T IRGIRAS R o3 X ZE B S )N, 3 1 AT R 0 b IX 28 UK /N T 10 mm, it X 28 K
9K 20—40 mm , 454 B R HE X A ZE B B R 60—120 mm ; B2 FIRKZR 3 Ak T2 )2 S8 R 4% A Ak 1) oo
BB, e /K SR AR A sl K, 2 R R 30 B 114 25 ) S o, 6 5 by M 3
323 ZEER R

T o S ZE TR AR R SR I 3 1 s ) 2 5 (&1 7 RN 8) o FEARPRAZ AL RUEE |- Theil-Sen HH{E T
A FE b 7 5 B ORFR o DXCER /T 0, [l MK B3G5 2 (R T 1.64, K BITE 0.01 (19 i F MoKF FZERUL
BIT RS w50 R AR LA X ZEHUR T B 2 2—8 mm/a , HoH PR b X T F i # A

http ; //www.ecologica.cn



12 4] ROCH A BT HAME SRS ) 7 8o A8 A I 25 A8 1 S i TR 2 5031

—&— # y=-0.5649x + 108.83 R>=0.2423
—e— ¥ y=-0.639%4x+168.59 R>= 2614

—m— Fk y=-0.3809x +86.403 R>=0.3046
—o— & y=-02870x+36.494 R>=0.2796

200

Evapotranspiration/mm

60

40

20

0
2002 2004 2006 2008 2010 2012 2014 2016 2018
A4y Year

B4 2002—2019 EEFRRHEHEHETEL
Fig.4 Seasonal variation of evapotranspiration on the QTP from 2002 to 2019

B R P G M X T M R R B N T
2 mm/a, BRI e 3 M R 0L 0 55 1
fE . 75 TR SNSRI B R S0 T R
BEEW _ETHES R /NT 2 mm/a,

SR A TR 2 1 75 A e 34 R0 7 4 B R 1 7 A
AT UL 23 IR R F 25 25 19 25 A AR N g
TEE B L THA S TRk (IR B3, 34 AR (/)

T 0 B PG R T A S 2R L e 5 G 9 e YT TR
[X., 6 725 JE G 3 4 X 5 0 L L e B Bk
HEHUR ARG S 23 1) 53 A5 5 R R, S B L T 4
(R R A e T BRSPS B 20022019 £ ERMBRS EFHEMERZEN T

DX AR /0 3 26 28 200 e 1 2 R v 0 VR 3 X 2 3 Fig.5 Spatial distribution of multi-year average evapotranspiration
BE TS IR A (L S A X458, 7E A g g ©n (e Q1T from 2020 2089
IS H X L TR

I BT U 22 1 43T 7 TR B e R s | LD B R B 23 1) 2 S PR O VD 10 /%, AR s Ak 2
AR BE I FEOR R 2 A R SR A L, £ 5 0 MR 1) P LS A R A L P
A3 X ZE B R AR BRI /N T 20 mm/a, 249 o 128 SR T RLT S0% 5 72 128 JELRA 5 24 S0 0 7 g s X 25 Mk A4
FRIEs KT 30 mm/a, 24 5 = JE R LAY 30% ; i R B A A — S8 s X I hyE A 20—30 mm/a, 2 fi 5 JUE
A 20%

SRR I S 3R P b 2 T 1 5 1 T M , 75 2 L 2 i S P B 2 ) 2 SR W 8B, B
RSG5k, 5 i SR R e A ZR 9, T R I PR 1 T 5 RS M B K A R T | S BT AR
K, KA T RBWAT , MR TP IR RES | 32 AR B0 B AR 28 /1N 3 0 B B )

3.3 FEHURASLI N B 24T
331 GHRMEGEBENER
PR ATk SR T , S B0 AR Ak Bh 2 B BN, -8 K RN i 15 2 T R B0 PR RS [

500km

<200
200—300
300—400
400—500
500—600

600—700
700—800

http ; //www.ecologica.cn



5032 4SRN

i 4 &

[ = R = S = R

— °o o o N

I S G A
(=3

L o S N = =

©x O

—

140—160
160—180
180—200
200—220
220—240

Bl 6 2002—2019 FEBEREIFTTHRBAK T E ST
Fig.6 Spatial distribution of evapotranspiration in different seasons on the QTP from 2002 to 2019

i RS B 2 R B AR AN A] 52 28 UK 19 25 8] 43 A
(F2), TR 200 LR R K HZERUR &
/by R IR A T AR /N (R ZE UK fe e R, X LA
1 FE 5, KA 2480 X 2 T R b L L X
EFRBUK B AE 300—400 mm Z 8] ; =95 % + F B4
TE AR R, AF 28 /UL B 7E 500—600 mm 2 [ 3 JH IR
- A RV R B | 2 B R U A3 H X AR 2R
KA 800 mm ZiAy . IR R 247 R L B Uk £ IR
RS R 55, T BN 2 RS I, 2 U e = 4
. SMA RFE R EREE S AR R OCR, KT
e P | b IS K s U N 78 A kb | 75K
KEHN

0

7 2002—2019 FERERERMEENERE(L) TESH
Fig.7 Spatial distribution of trend value of annual evapotranspiration
on the QTP from 2002 to 2019
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Table 2 Evapotranspiration and areas of different frozen soil types on the QTP

VR 2 ZEHUA/ (mm/a) TRV (7 km? )
Type of frozen soil Evapotranspiration Area
KK 24Pk £ Predominantly continuous permafrost 308.17 85.22
KA - AR Z 4% £ Predominantly continuous and island permafrost 413.05 48.77
111 22 4E 1% £ Mountain permafrost 351.32 28.51
HFRZETT A 4 (>1 m) Middle-thick seasonally frozen ground (>1 m) 410.26 67.24
HZET %L (<1 m)Thin seasonally frozen ground (<1 m) 510.13 11.42
JE 4 £ Short time frozen ground 548.11 10.40
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Fig.8 Spatial distribution of trend values of evapotranspiration in each season from 2002 to 2019 on the QTP
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Table 3 Temporal variation trend of meteorological factors on the QTP

A8 Factors 4F Year F=3 Spring E Summer Fk Autumn £ Winter
Ji# Wind speed0/ (m/s) 0.04 " 0.03*" 0.03 *** 0.04 """ 0.04 "
H 55 Net radiation/ (W m™2 s71) -0.03 -0.07 -0.03 -0.02 -0.03
Ak Air temperature/C 0.04" 0.04 0.02 0.06* 0.05
FAXT IS Relative humidity/ % -0.09 0.07 -0.02 -0.09 -0.38"
+FEPGE EE Soil heat flux/ (W m™2s™!) -0.01 -0.01 -0.00 -0.01 -0.01

* FEIN P<0.05, * * F/n P<0.01, = * x FsR P<0.001
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Fig.10 Meteorological observation stations, DEM and distribution map of permafrost on the Qinghai-Tibet Plateau ( QTP )
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Table 4 Correlation coefficients between meteorological factors on the QTP and actual evapotranspiration time trends

¢t Factors A Year # Spring H Summer FK Autumn 4 Winter
K Wind speed -0.77 """ -0.50" -0.72"** -0.60" -0.44
B4t Net radiation 0.46 " 0.74 " 0.65"* 0.56 " 0.75 "
K Air temperature 0.01 0.32 045" 0.27 0.44
AIXHEE Relative humidity 0.33 0.59* -0.07 0.28 -0.10

+ HERGE L Soil heat flux 0.39 0.72*** 0.29 0.60 " 0.74 "

* Frn P<0.05, # * Frn P<0.01, * * # /R P<0.001
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Table 5 Spatial correlation coefficient between the meteorological factors and actual evapotranspiration on the QTP

A5 Factors 4 Year % Spring % Summer K Autumn £ Winter

K Wind speed -0.70 -0.67 -0.68 -0.70 -0.61

iR ST Net radiation 0.61 0.59 0.36 0.65 0.78

SR Air temperature 0.64 0.61 0.27 0.72 0.87

AHXTEE Relative humidity 0.43 0.34 0.49 0.50 0.22

FIEPGE A Soil heat flux -0.19 -0.05 -0.35 -0.13 0.33
I A P<0.001
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Table 6 Sensitive coefficients of evapotranspiration to the meteorological factors

AR B Factors 4F Year % Spring ¥ Summer FK Autumn 4 Winter
K Wind speed -0.31 -0.36 -0.28 -0.31 -0.36
iR T Net radiation 1.62 1.70 1.56 1.61 1.70
SR Air temperature 0.05 0.05 0.05 0.05 0.15
AT E Relative humidity 0.31 0.28 0.35 0.31 0.25
+ HEHGE & Soil heat flux -0.28 -0.31 -0.26 -0.28 -0.30

AREF AR ES 2B B TR B W] N 23 28 53 (3R 7 MEL 11) A5 I a] RUBE || KU A8 AR %
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Table 7 Relative change of the meteorological factors and its contribution rate to evapotranspiration

Ak 4 Year % Spring ¥ Summer K Autumn £ Winter
o o o i p—— o S
Factors *HX;E—LHC Sk C *HX;gcxﬁc Stk ¢ *HXE;Cxﬂ: Sk C *HX;(:}J% mcfﬁk *HXE{CZHZ mc
K Wind speed 28.47 8.92 23.48 8.36 23.92 6.65 32.66 10.14 33.22 12.08
VAR LT Net radiation -0.72 -.17 -0.86 1.47 -0.82 1.27 -039  -0.63 1.05 1.78
S i Air temperature 11.21 0.52 9.52 0.64 10.54 0.20 17.29 0.87 10.77 0.90
FHXHEEE Relative humidity -3.46 1.08 3.02 0.85 -0.37 0.13 -3.27 -1.02 -15.48 -3.90
+ e i Soil heat flux -1.09 0.31 -0.47 0.15 -0.79 0.21 -1.92 0.53 -0.25 0.07

RC . #HXF 251 Relative change (%) ;C: 5i#kR Contribution rate (%)

4 e
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Fig.11 The spatial distribution of the sensitivity of evapotranspiration to meteorological elements and the contribution rate of

meteorological factors to evapotranspiration on the QTP from 2002 to 2019.
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