5536 %, 55 1 ] H % % JH & & Vol.36,No. 1
2024 4 3 H REMOTE SENSING FOR NATURAL RESOURCES Mar. 2024

doi: 10.6046/zrzyyg.2022492

U R R W, 55 LT Ameriflux 18 UL £ 19 Hi- GLASS W5 HRGE B 7 SBR[ )] H AR W I8 UK
2024,36(1) :146-153.(Fan J H,Yao Y J,Yang J M, et al.Validation of Hi-GLASS products for latent heat flux based on Ameriflux
observation data[ J].Remote Sensing for Natural Resources,2024,36(1) :146—153.)

FEF Ameriflux 18 5 W00 2085 B9 Hi—-GLASS
T HGE 5 S IR

eER, EE BEA, T, 2 ' RFL, MEFR, T #
(LAFHEAFRRHFEREAERE HEF 5 ERHEFR AT 100875; 2. % E

AZRBRFERVREZRKFENFTES N CEEZE L LHE, R 750002)

FEZE R ) BRI 5 40 A X T RIS A AL A S RE B IR ER B AT R L, A BRI AR O PR R O™
(high resolution global 1And surface evapotranspiration product, Hi—-GLASS ET) {4 1 5 Ff Gez& i & 1k, g 4 5= i
2 R N TR ) Bl R VA o 7, EL T X I S A B TERF ST . AT Ameriflux 38 e O8I0 Sk 54 P BAGE 1 0L
{E-SAARIAY Hi-GLASS Fili R 77 S A S E AT 08 1L, BRI 20 A RO R o S0 TESS R Wi, 7 e ol 52
PRALINEL 55 7 i A SR s R (R?) S 0.6, 975 RER2E (RMSE) 28 34.4 W/m® V-3 {i 2% ( Bias) H-13.4 W/m®
SR % (Kling-Gupta efficiency ,KGE) 247 0.49, Hi-GLASS W #il f257= fii FLAT 5218 ARG B, Sk 40L& 4%

A HAh, 2 A3 1R W] Hi-GLASS Fili 32 v i 4

AT IE R FARRUE i TR AR B R BR A R

FH T SEEHLIX 18 A~ il s B0 X 7™ b AT 30 UE | ZE At b AT 5 it — 2 IR IE
KR, FEREPUEE,; Ameriflux i@ 855 ; Hi-GLASS [t PGl 8778 K ERIE

FEESES, TP 79 XHFEEME: A

0 5

paul1%

Pl 2 P A R A il 3R R R AR 2%
Je VA B ez 1 Al T KRR AR (K RS 2
) RS AL i P A AR W/m,
YRRk Bl R AR AR g B oK i 5 RE R W S 2 (]
HE AL R O3, el 2 v A B SRR TE PR KA
P RE G IR R G R i B LA b, R o 2
Al KSR LA B S UL 3 7 o 9 S B 2
N T A BEA T K BEIRAE I AT VR AR K e
BRI BI LSS LA K s DRIt AR S 3R, A e B2
T fRiH 2 A Bl 2 v o 1AL AT

FHR T A T PG A 0, 1A B BRI
DBPEOLS, E2RMA LT 2 5 —EmERS
TS LB TR AT LA i A ) 43
R, RAE H TR A A RO A R T E
e 3 2 B el 2 P P 1 2 2 B R T

Wi A A 2022-12-26; 1&ITHEA: 2023-03-20

MEHES . 2097-034X(2024)01-0146-08

I R 20 2R 60 AEAY, BHIFA B B 448 AP G
TP PGE e R LB I EG el ik 4 e 2 v G
WA VFZHRG 1, 0 TG 2R A 2 il b 3R 1
RE TG KGR FIRRAE P b o E 0 iy 431, HDOG
P B b AT B B 18 A7 QAT AR T R L KUK
ot AEA L R R A R R
TEHGE HE MG IR 2R B E AT — H IO R PR,
W EBAAE N R Ll AT Y, B4k
77t A A A 2 ] 43 B R 1 Bl R 28 0™ i, i an v
SO B RO 1 (MODIS) 7 il (MOD16 ) 1o~
o EUMETSAT Fifi #b 3% 1fi 73 B T2 52 7 FH 152 it ( LSA -
SAF) 7= it (LSA —=SAF MSG) "', {HAELATE B B 5T
Hh 2B I UE R B IX 2 A7 S FE fluxnet GE
ST AR 2 A E R ZE Y 54, Hith
77 i, AR B R A F A 0 (ECMWE ) ERA-40
AT i, BSR ELAT i I (R) 43 {2 (6] 43 9
REFIHEE L I BIF T 2 6 st i B w0
GBI (R AT A L) 5 U 2 [ 25 5

EE&UIH: ERARRARE ST RIUH “ M 25w W 1B 5 2 W7 7 (45 : 42192580) 55— PR M 3R 5 2 8] o R A1k 5
T SGRAE” (S’ 42192581) FIE K A AR E R G B0 H 3 T 2 2 2 JUE T8 B b 205 Hul 18 AR ALl Sk i o0

(45 42171310) LR ¥EH),

F—1EE . R (2000-) , & WG A:, FE SR BRZERUN A, Email : fanjiahuil012@ 163.com,
BEEE. ha%2(1980-) , 5 W4 #d%, EENF R EEEUE B EEF5E . Email: boyyunjun@ 163.com,



513

JAEZE A, T Ameriflux 38 IR 1) Hi-GLASS W #GHE =™ 5 R IE <147 -

i Xof il 2 7k B B R AT AN BT AR R T
OAFLUX I8 577 i GSSTE3 3 5L 1 8k P
77l A 3K 3R A BEEEZE 07 b (high resolution
global 1And surface evapotranspiration product, Hi —
GLASS ET) %— 577>,

Hi-GLASS ET j= i #H % F A 7= il & 17 2
PO A o IR 25 4 BER R A | BB
g4 it n] §E 19 28 s a4y A, B, JF R Hi-
GLASS ET = iy i B0 iE A 53, Gk W17 o i 8 B2 F A
oM XFRFE RS RE A (4 A BC AL AL | S R
AT S VA DL AR R 2 BRBE R A B | X K A5
UK G R TAE A A LR L, HA
M 2017 4E, Yao 2512 4272 H4 Hi-GLASS ET 7= & LA
K, H R BAA BRI b RS BEDEA, PR P A
f#i ] Hi—-GLASS ET 7= i/ 25485

AR SCHEHL Ameriflux XEI X 2% b 18 AN I &
BRI Sl A A i 2 S0 vk AAGE R BOHE, 5 Hi -
GLASS [ifi 2 785 il o5 7™ it A BB 0T B, 31530 08 I A
SAREAEZ (B i3 5 MR 22 (RMSE) A 2% ( Bias) |
YeE RE(RY) iRt 5 4408 (Kling—Gupta effi-
ciency ,KGE) , %} 2013—2014 4 [a] ) Hi—GLASS
PG 7 A EA RS BE PR 9T, B 7 i 7 5 [
DX ARG 2 57, DT Ay FHL P B 2 il ol P 927 i 4 A3
%%,

1 AR K5 BER

ARICHIETE X A 56 [ L IX, 2T E70° ~ 130°, N25° ~
49° 2 [, 1) FH 2% DX A8 2 it 10 2t 2 T A
Xt Hi-GLASS ET 7= i JEATRG BE PP, ARBIFSE £
SR 2 W Hs, — 40 & Hi-GLASS 1 v
7, BI85 Rl B vk T B AS 20 A  2  AH EY
F AR, D3 —3 532 3 [ DX 3l e o R0 3 ek S B
PURINI=R
1.1 Hi-GLASS E#iBE7 M

Hi~GLASS ET {55 ¥ i JH 22 8 i ) AU (A 1)
TG 1T B B 32 8 - SRR B L (remote
sensing—based Penman—Monteith, RS-PM) SW ( shut-
tleworth—wallace ) %7 | Priestly—Taylor Wi 5 #E 1E 5256
% 7% (Priestly—Taylor jet propulsion laboratory,, PT—
JPL) T TR Y Priestly—Taylor 53 ( modi-
fied satellite—based Priestly —Taylor, MS—PT) Fil &] 5.
IRA 587 (simple hybrid, SIM) 5 4% 4t 14 H. A7 B
Py ERAIL ] 0 M R 28 B, SR B 19 B 5 2 18] 4 B R
f4ER Landsat B ZE 0™ ih, AHELT 5 R B SE Ry
W R AR R L P M 28 0™ A, Hi-GLASS ET 7£ 41

A v A (R o3 FEAR 0 [ B, W RAIR T Z8 B30 i O AN
SEME, PR R RE AR ] TR

Hi-GLASS 3k i 2 Bt i fe W&l 1 B,
RSP ALAE FA SRR RN 7 i Rl S R 2
G BRIPTERIR LS AR5 HT SR Landsat
S5 BRI | TP R A 8 RS 2 ) A B R R
30 m, NE P HERA 15 d, ZJFBiT & ks
P32 BB Y BT, JF 38 AR I Y o 45 ] AR 0
( quality control, QC) , #R J5 ¥ ET/QC %4 5 A X
fF, TEMCHER b BF RIS B A B — Bk 1) ET
7 i AL A A A AR, 3B AT Rl A AR S 3
K ET 7=, R H ET/QC B S A, 8
i B R A = BRI B, AT 7™ A% 0 5T
P

BB GMAO-

MERRA) LA HE (Landsat)
SURE || Aai | EAET:
Ea e V1 PR

LRt AT
[ ]
v
Z R AR
v

B 1 Hi-GLASS ET = @4 = HE™
Fig.1 Flow chart of Hi—-GLASS ET product production

Hi-GLASS ET F) i i)™ &l B 28 B 3% O 8 ir
MTCAT 5 R AL 23 (8] 70 HEE N 30 m, I [] 73 BE Al
15 d, 7EBfE I fEul 2 5, B Bk iy 18
S IR T A, 1l i S T TEA T A1
Ja R R B TG, BRI Hi-GLASS #dli I 47
JREEAL B
1.2 Ameriflux 18 = 34 2 517

Fili 22 Tk AR B 19 S B ol O8I0 A5 4 - Amerii-
flux PYZ&EHRAE | Ameriflux 2 4= BR800 0 ]9 3 i)
—A>, T SE BRI SE I e X A AR S R S8 CO, K
A T o SR, b R R R AR e R
B E I A LA R bR Ve AR PR AR RSS2
Wik S AL B 572 AN R AL A TR SE I M
X, HAL R 16 R 2R 55 28 B, ORIE LI 4 4 5
AW 4T, AmeriFlux H 723 EREIRI A Y5
IR BRI TE I 3 A0 A AN A IS U e o 44
ZHESE R Z — VP25 E R Ameriflux 18 525k



. 148 - H % ® W

2024 4

SEHETF ST . 2019 4F, Zhou %5 FI A Ameri-
flux 3 s PPAL AR S3 BEAREAZOIE R ST Albedo 7
i (Med43) 1955 [ Q3 5 2020 4R, Zhang %5 F
FHIE 328 38 ks 2 B4 4 Sentinel~3A OLCI L3l
P AR FEAT SRR 7 A B X s
Ameriflux [ 355 (1) 38 £ 8 s 8RBT 58 8 Y AT R

HR AR50 T 2 R B o A A, e 28T i 1 18
ANl A, R EE T 6 R R SR 2R Y, ol ok
(croplands, CRO) | # - £l MK (evergreen needleleaf
forests, ENF) | 7% I [i# ' A ( deciduous broadleaf for-
ests, DBF) K7 K5 (woody savannas, WSA ) | H i
(grassland, GRA ) | ¥ i B #% M\ (open shrublands,
OSH) 3 35 vify s (% WL S0 = 80, 35 i D AV |
WGl ARG AT R S RVE R
2EZAZ B HA R Y] 2 B (54
AT IS M2 eAk . ABFSE EZEGE Hi-GLASS Bl
FETEPAGE 7 RS BE PR 0k RS Bt i G
HEHRE AL,

R A5 e 2 B 18 A3l sl AR AR A 5 2 3l mi 7
2 [E b IX Y 25 [6] 43 A1, ol s o AR L an e 1 s,
A ST B 3l 53 A A DL A R AR F
T B EHE AN B RRIRE  BF9E 45 A T2 0L

1 BERSTHEHIGER

Tab.1 Spatial distribution information of flux sites

w AR G/ (°) ZRE/(°) R o e 1Y
US-CRT 41.628 5 -83.347 1 CRO
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US-Tw3 38.1152 -121.646 9 CRO
US-Twt 38.108 7 -121.6531 CRO
US-GLE 41.366 5 -106.239 9 ENF
US-Me2 44.452 6 -121.558 9 ENF
US—-NRI 40.032 9 -105.546 4 ENF
US—Prr 65.123 7 —-147.487 6 ENF
US-MMS 39.323 2 -86.413 1 DBF
US-WCr 45.805 9 -90.079 9 DBF
US—-0Oho 41.554 5 —-83.843 8 DBF
US-SRG 31.789 4 -110.827 7 GRA
US—Var 38.413 3 -120.950 8 GRA
US-Wkg 31.736 5 -109.941 9 GRA
US-SRC 31.908 3 -110.839 5 OSH
US-Whs 31.743 8 -110.052 2 OSH
US-SRM 31.821 4 -110.866 1 WSA
US-Ton 38.430 9 -120.966 0 WSA
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Fig.5 Spatial distribution map of Hi—~GLASS latent heat flux products in the United States in 2014
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Validation of Hi—GLASS products for latent heat flux
based on Ameriflux observation data

FAN Jiahui', YAO Yunjun', YANG Junming',YU Ruiyang',LIU Lu',ZHANG Xueyi'? ,XIE Zijing' ,NING Jing'
(1. State Key Laboratory of Remote Sensing Science, School of Geography, Beijing Normal University, Beijing 100875,

China; 2. Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk
Management of Characteristic Agriculture in Arid Regions ,CMA , Yinchuan 750002, China)

Abstract; The validation and analysis of latent heat flux products are critical for research on climate change and

energy circulation. High —resolution global land surface satellite evapotranspiration ( Hi—GLASS ET) products,
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which integrate five traditional evapotranspiration algorithms, can produce high—precision products for land surface
latent heat flux. However, these products are yet to be validated. This study obtained multiple sets of valid
validation data by comparing the latent heat flux observed values from Ameriflux flux observation sites with the
corresponding estimated values of Hi—GLASS land surface latent heat flux products. The validation results yielded a
squared correlation coefficient (R*) of 0.6, a root mean square error (RMSE) of 34.4 W/m”, an average bias of —
13.4 W/m*, and Kling—Gupta efficiency (KGE) of 0.49. These suggest that Hi—GLASS latent heat flux products
boast high precision and that their algorithms enjoy satisfactory fitting results. In addition, spatial distributions imply
that Hi—GLASS latent heat flux products conform to normal natural laws. Due to data acquisition limitations, the
validation of this study was conducted based on data from only 18 sites in the U.S., and further validation using
data from other areas is required.

Keywords: land surface latent heat flux; Ameriflux sites; Hi—GLASS products; precision validation
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