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Application evaluation of remote sensing evapotranspiration data in the
desert-oasis region of the middle reaches of the Heihe River Basin
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(1. Hathe River, Huaihe River and Xiaoginghe River Basin Water Conservancy Management and Service Center of Shandong Province,
Jinan 250100, China; 2. Shandong Survey and Design Institute of Water Conservancy Co. , Lid. , Jinan 250013, China; 3. Water
Resources Research Institute of Shandong Province, Jinan 250013, China; 4. Hohai University, Nanjing 210098, China;
5. Shandong Key Laboratory of Water Network Dispaiching and Efficient Utilization, Jinan 250013, China)

Abstract; The arid climate in the middle reaches of the Heihe River Basin leads to intense surface evapo-
transpiration and considerable irrigation water use for farmland. Most current assessments of remote sens-
ing evapotranspiration data focus on the comparison between the remote sensing data and the measured
flux data, fewer efforts have been made from the perspective of monitoring irrigation water use. The
STAEDM (with a temporal resolution of 10 days and a spatial resolution of 30 meters) data of the desert-
oasis region in the middle reaches of the Heihe River Basin was compared with site observations, other e-
vapotranspiration products ( SSEBop and MOD16) , and irrigation water use statistics. The results showed
that compared with the observations, STAEDM had a better accuracy under the vegetated surface than un-
der the arid surface. STAEDM was the most accurate (r° =0. 88 at Daman Station) , followed by SSEBop
(r* =0.83), whereas MOD16 was the least accurate (r° =0.68). STAEDM had better simulation accu-

racy in terms of the seasonal variation pattern and magnitude of evapotranspiration. Furthermore,
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STAEDM had more detailed textures in the spatial distribution of evapotranspiration than SSEBop and

MOD16 (with a spatial resolution of 1 km) , which could clearly display the spatial characteristics of e-

vapotranspiration on the complex desert oasis surface. A comparison of the irrigation water use data based

on STAEDM and the Water Resources Bulletin showed a high correlation (> =0.91) , with a relative er-

ror of 15.4% . Although there was a slight overestimation in the numerical value, the inter-annual varia-

tion patterns showed good consistency. The assessment results indicate that STADEM data has high spa-

tial and temporal continuity, which can be used to refine irrigation water use monitoring at field scale,

and provide data support for the optimization of irrigation schemes.

Key words: evapotranspiration; remote sensing data; accuracy assessment; STAEDM; SSEBop;

MOD16; the middle reaches of the Heihe River Basin
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2017 2 598 0.007 5 10. 88 2.25 13.14 598.04 14.01 6.6
2018 2482 0.005 5 10. 05 2.10 12. 16 605. 18 13.02 7.1
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AT T STAEDM i Jg 2% #U& B 58 1
SRR IWU , 57K B2 IR 2 HROBCE HEF7 X LE 7 2
FAXSERZE N 15. 4% o R F I8 AR B 7 i % IX
Bl WU 575507 T, 1258 10 A A e e 2
S0 2 4 BUHL T HBAHIEHTE SCRRR R 5
DB IWU HOREPEROL, Hi 4 W, Tian Y R

T30 m Z5 (] 73 BEAR A H 28 HOR B, H TWU 73
MIXFRE B/ A 5 S R S R T
25 [ 53HER 0 500 m IF )3 B8R 8 d HZE BIUR £L
3, HIWU SRR XHR ZE RO, BRI, IWU Ak
AR X TR 22 R IR 2 B i A Bl i 23 73 B
b mmifEA% . BT IR 267 i, STAEDM HoA7 i
23 FESE PR R RO, W R T AR S R SR
R PR DX A TR RUBE TWU A SR

x4 MOREARNEHN AR RRE WU BHEEERCE

ik Eiif B HH R iziii
biE e A 18.3 TR [0 15 [ A X v ELE X GLDAS 500 m,3% 8 d
JLp oAl 41.5 I ZREF T MOD16 500 m,3% 8 d
Tian 45 9.0 L] KA HE X T FAO - 56 J7 RS I S2 PR LR 30 m, % H
AL 15.4 SELYA] R X STAEDM 30 m,3% 10 d

TE R A SCIRIY WU T T3 5 ASCA A (1) AT

ABEFEHE T STAEDM 3 I 2% 5K KO X AN [
ARGy IWU SR ESR AR IR 2 B8 I, RN R4
Pem il X —m A B R A3 4 51 i HAR TR 2R T 50
TR AR, RS WU (i F R A o, %4
PSR 2R FH 223 (1) TR IWU %07 640U &
TR AN AR A S 28 R R IR, TR A MR 7Kk 4
TP EEBAE KR A AT A R R O DR, RS T
FE g3l B HE BERE K A Bk, DIt — 2 R
IWU AGSHE I

6 4 i

AHIE 5T LA SRR I S5 30 3 VB At Y X R A Y X
B, 3 5 5 AF ST DX PN s s S 3E i . MOD16 Fil SSE-
Bop 12 7% U&7 it LA SCH 748 7K 9% U8 i I FE
KEG T EAR VAT, PEAR T STAEDM 32 JE 7% i}
REIROIAE BE IRIE T STAEDM 77 5 13 FH T I #E
AW A T AT, RS DU EE LSS,

(1) 5 2013—2018 4 ) ul s 52 00 {8 AH L,
STAEDM ZEH{UL 7 i AR FE A o T HRIm R BN 8
Ak SO B, (B AE T 52 B I RS Ik, 3R
STAEDM #4535 F FAE B T 443 1m1 (9 28 0k W

(2) ARl ZEELCK 7™ b A BT 5, STAEDM A
& fe i, SSEBop ¥k 2, MOD16 5 ik, 7EAH # T
I, HH %2 T SSEBop 5 MOD16 7= i, STAEDM ZE i}
5 BE B 5 AR A FA A RUBUE R /IN 5 S e Ky
P, (EZS Al 4 5 1, STAEDM 1 23 [] 43 9 R 45

755, A i b 4t 221 1 1 52 2%
[B] 5 A A

(3) 2T STAEDM ZEHUA Kt 5545 th A 1
FEAK IR K SR A R GETHE A AF PRAE AL LA — 2L
FOC R B 3K 0. 91, AR 5 2 45 45 1y ¥ {H Ny
15.4% , W] STAEDM Z& HiUA K B vl 5, 16 e
BRI 2 i mh BAT B A I
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