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Simulating the daily evapotranspiration in Heihe river basin with multi- sensor remote sensing data
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Abstract: V egetation evapotranspiration is an important parameter involving ground surface water and heat balance. It is also an
important index to measure vegetation growth and crop yield and the basis for optimized allocation of watershed water re
sources. T he remote sensing technology has become an important method for simulation of regional scale evapotranspiration.
With the Heihe River Basin as a case study, we constructed a remote sensing driven evapotranspiration simulation model, combt
ning multf source remote sensing data (M ODIS, TRMM, etc.) and GLDAS data, we simulated the potential evapotranspiration
and actual evapotranspiration of Heihe River basin in 2005,2010 and 2015 on daily scale at a I km spatial resolution. The results
show ed that: the potential evapotranspiration varied significantly betw een different months, starting to grow in May, peaking in
July, and then gradually decreasing. The actual evapotranspiration varied significantly betw een the months and reached the higlr
est value in 2015. The resulis of precision test showed that the two models used in this study both had good effects. The Kris
tenserr Jensen model was more suitable for the H eithe river basin. T his research can provide im portant diurnal evapotranspiration
data for the Heihe river basin surface feature dat aset.
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Tab.1 Main parameters of potential evapotranspiration model

BRI By R I5 AR
. 17. 2T,
H D N= . . a
Lﬁgﬂﬁﬁ“ GLDAS_NOAH 4098[0 O108exp) 7 237, 3’]
s B (T.+ 237.3)2
BRIT=3 C,Py
o, SRTM4. 1 ¥= H= 0.665% 1072 Py
. GLDAS_NOAHM25.
i&fﬁf MOD1IAT, FARTT S FOCHR] 6]
" M CD43B3 %4
THEHGE R MODI3A2 G= R,[T.+ (1= VF)(D= T.]

TR R SR e T B BN ) 1 o DU
KRAUREZ T B Priestley-Taylor /A = A%5 T A it 53
I ZI T EZS UK, 856 A 5% il 4o BmT 4l 5 H i
KBEARBEET  IHHE AR

Lo (2)

ET = » ot 1
bet— tise— 2
b Ewerp Jy TR S B2 21 )78 E Z8BUR B tas
R B 20 6 b S 1A 2 A 2 H R
el N VRN ] H B KV A IE B HUR HE HY
HfEZE Hiok ST AU

ET]): J‘ET})(t)dt:

J‘ETpmsm[{tt_—(tt—wlz] Jﬂ dr (3)

2.2 AT Kristenserr Jensen #2729 52 Fr &
R AEM

ARSCRH DARE Rt AR TR B (L) N EE S

(] Kristenserr Jensen' PR R B G T AR M



K XF ETLZREENRTREE REZH R EEMN

3710
2.2.1 HEEBY EX

AN e 2 A o R 0l Sy B e Ko R, I
W AR B B0 7K 23 e B LA 26 R BT 3R 01 51 K
Ao TR, w28 R A U

Ewn= min( S\ET », P) (4)
X B MW AR 2 28 R B (mm) 5 So AAE B
B mm) , AR R A BT, AT ERBUR
H(mm) , HIETEABURB UGS, P Y F/K E(mm),
20 il s R IR S ) TRM M $HR A2 3R
2.2.2 MW EE

TR A AR A R

Ea=fi(ln)* f2(0) « R+ (ETv— Ewn) (5)
s Ea 2 bR AR 75 B8 ( mm) ; Ror AR R 900 R
B £ KR or SO W78 S0 R 2R OB I, 43531
TR ZEME X R TR RRURTAR 25 B (AR £ N
MR 238K 7 bR A, e Bl = 338K 2 R 100 %5 25 s 1)
SO ET o~ E w NFIBRAR EEAL B 5005 1 B0 K28 K g
P

Si~f2 A Roe )k R

Sfi(lia) = max (0, min( 1, (C2+ Ci ¢ 11a))) (6)

0 0 <0

f£2(0)= 1_(H)E% 6 <O<H (7)

1 0 >0
ZJzR(z)dz
Ror= 1 (8
J:R(z)dz
H.:
logR (z)= logRo— Aroor Xz (9)

Ros 0 HHS TS A 6 4 S5 AR R DR P %
I
L (10

Ror= & 7 T
A Lo A TR 2L, B MODIS $#E4£ 3K 1Y 0
RS K (%) ; & 9 K E(%); 00 N2
EHKE(%); C, C, C NSE, 1EARRER 1 BUE
SN0 5.0 4 15 05 A roor N IR HE 54 A5 1)
Bz, 22 50 BN PSR 38 2 2R B 7 1) A 7
AFR (m) 5 Le NARFRIREE (m)
2.2.3 +EXEL

T R E A R

E=ETy *f3(0))f4(0) (1= f1(ln)) (11)

rRoOT ™

0 0<6.
Fa(0)=5 C2(60,) 6 <H<0. 1)
& 0 20,
8 0.5(0w+ 6) |
Fi(0={ 0050+ 0) 20. 506+ 0r)
0 0< 0. 5(0, + 0r)

(13)

s @ LRI B/K RS

ARZK TR T b 10 7 BIOR D RS B 2% R R
RIS R RN AR N S A A R
ST 28 CHE ST TR 255U 5 Vi) AL A A0 B M AR 40 25
FIR) LA T 52 AR A 250 IR 2R L L UM R s
AN S R 3K R IE S

FRALE F 22 367 G 4UdE (45 GLDAS IR
JETEAEZS B TRMM. B R UL 408 e A v
THAEE IR R IR . SEREE (S B A& 2.

2 Kristenser Jensen

Tab.2 Information table of data products used in the

Kristenserr Jensen evapotranspiration model
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Fig. 1 Spatial distribution of mean potential evapotranspiration of the study area in 2010
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Fig.2 The daily mean evapotranspiration of the study area in 2005, 2010 and 2015
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Fig.3 The annual mean evapotranspiration of the study area in 2005, 2010 and 2015

3.3 BAKEARER

TR St R AT 2010 A1 2011 4 {9 00 00 54 45
PRI L SR EURF 9 [X P9 BT 2% 100 4529 E, 38 06337°N)
DA 5 (100 25 E, 38 533°N) 9 AL 55 2010
T RUBE 1 52 I 28 BAOR B i AR SCI Kristenserr
Jensen SEFR ZEHURAAY BT K B 50AIE, 45 LI 4.

4 Kristenser Jensen

Fig.4 The precision test result of Kristenserr Jensen model
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