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Abstract

Evapotranspiration (ET) is an important factor in the study of the earth's surface water cycle. It
also plays an important role in the energy cycle and carbon cycle. Its value and change have a sig-
nificant impact on regional agricultural development and ecological layout. Based on FLUXNET,
GLDAS and merra2 evapotranspiration models from 2004 to 2010, the spatial interpolation of dif-
ferent types of underlying surface and climatic conditions in Yucheng, Dangxiong of alpine mea-
dow, Inner Mongolia of grassland and Qianyanzhou of semi-arid region are carried out by spatial
interpolation, and the observed values are compared by RMSE, r and BIAS. The applicability of ET
simulation values of different evapotranspiration products in different regions of China was ana-
lyzed. Based on the analysis of the advantages and disadvantages of each evapotranspiration
product, the average value of national evapotranspiration (ET) and its change trend are calculated
by using the best model. The main research results are as follows: 1) Three evapotranspiration
products (FLUXNET, GLDAS and MERRAZ2) in Yucheng, Dangxiong, Inner Mongolia and Qianyanz-
hou were evaluated based on spatial interpolation method. It was found that the simulation values
of FLUXNET, GLDAS and merra2 were quite different, and FLUXNET was the best product in com-
prehensive performance. 2) The simulation results of different evapotranspiration products were
better in spring and winter than in summer and autumn. 3) The distribution of evapotranspiration
in China is decreasing from south to north, and the evapotranspiration in South China is larger
than that in North China. In general, the ET of evapotranspiration in China decreases from the
eastern coast to the western inland in the same latitude. There is a difference of magnitude be-
tween the average ET value of some areas and its surrounding areas, which is caused by climate,
topography and other factors.
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FRAEE Eon, TREGRA R SARTE ARKFN 5%, HREILFEMINDEERT 30%, ME4A
BRARRE, TR i SRR RO, BRI BB 2 AT 4] [5]

T ZBEX K, Bes . BROGHANT R & 7T ATsEm,  Fr DU Z8 SO A 7Tt 28 2R EE, |
TR GO, M AR A2 &R SR ST RS2, BT AIAE B X R ] 25 = R RIE A R i 3 —
FRA, AEEREAANFFIEHEE, RAREMEIE, A 68 5 ir s 2

i e SR AR RN R B AR B A e, NATTAT LA FH 38 S S 3R 45 DK el & Bk ) 7 1) 1) 2 il o sl ) P
AN TR] By W T ASS B8 R P53 B 5040 3145 A B K TR 7 31 (R 28 B = 6] [ 7] (R B T84S ET 7= 5 i)
NS RBAENZESR, ARG SE W, AF ET P SIFES BRI ZES . BT
FHRHAE ET 7= i B&E YR, A0 A AT PRl L TAE

ABUR TG T 1802 4, TE/RE H 7K 8] 2 J&, 4 Bowen [9]. Thornthwaite. Holzman.
Monteith S8} AW SOHFESLEE TR 288, H BT foRi 1 2 1 3 - R b - KA ALHEaL.

Bl N 28 HOR T 7 da T 21 tHedd]. BUAR[10]4R 85 MODIS #4704 T 2001 4:~2010 1 28 HUR I
ZRFIE, A K[ 11]ARYE Noah ZEHEFT T Hh E i X Z8 HOM -85 K B E R, E3C[12)% GLDAS ¥
550 BEE AR EEEL, K I GLDAS 7 i A 4 W2 i Sl 3, J504 [ 1317 4 EVE B LU 1 5 MR 477 il
RIANTA] = it (R 725 22 S Re il K

H AT E N AN E AR SO TG — M R i 1 28 O 7, B4 S5 0¥ i A 7 S iR 55
B, EEHRZK, WA FEFE SN F XS B RE Rk o M L 77 e IXFE, SRS AR
AEEAFRIET, ST — A, B DR EOR R %, BT RS H AR,
(RN

ASCEARYE 2004 45 2011 45 FLUXNET.GLDAS MERRA2 = Fft & B 74 43 551 5oF 24 6 i b X 25 3k
fer FE R b X Y L R A X P 5 R T 5 X T AT A TR A T I A A b, e
RMSE  r\ BIAS ZAahn 501 1 AN [F 28 B0 1 1 28 R (ET) RSO0 AE AN 5] X33 ) 4 B« 23193 F 1
T 3 B 85 ZE B0 i AEAS [R] X3 AR 5 34, SR JE 0 LSS Atk I ) P d e ARS8 - B30 o 4 [ 28 R (E D 1) °F
BHEI LA BT

2. RXBR . BIRMSGENE
2.1. RRRIERBESR

2.1.1. FHEM

TR M AL R R T AR M, RV MEARAR N AR 114°17'~115°207, b4 26°27'~26°58"
Z A, FEWHER 1756.4 /N, AR 18.6°C, TR 281 K, MW &E 1726 2K, i d, WZFEHH,
HEEE, WEFEM, BRI R X%

2.1.2. Yif

MR TV A X, AT VU A X R, R e SR A s Sy, b AR AR O AR A
90°45'~91°31", 44 29°31~31°04". THIFA 10,036 177 A HL(2013 4F), S & i KRG =, & T =i%€
B X . A HBRET S 2881 /N . AEREUKER 481 2K MR 2 KSR R, RS
BRF AN AFES. T, BRIRZER: EFERENE, WARYE, TEESH, RIEBHK. F1
IR 1.3°C, FEXMFHRE 456.8 mm, FEHEKE 17257 m.

2.1.3. RS
WEEHGX, WK “WHEE”, PENRISMEAFATEX, HFEAEER:, g EIEH,
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B, WWAREEMNT FERL, HALARETEILES, RA ST TLER, BIEigEitE: 5
WP E, HAmR ALK, FEEARK, BE R RILEER: BIREN KEZRAE, UESH, T
BEFUE, JSHAL. BIMEA SR, MBAEEIUC BERIMI, AiERARIEEENR, ak
B#>4 1/8000~1/10,000, 3k f i 26.1 K, FAK 17.5 K, “F%EZE 5 2 7 K. BT ERZ RN, L
M b A O

2.2. WiREUE

N SRR, BATEM T 3 R (8] 7 51 (1 e BR AU £ 4 FLUXNET.GLDAS.MERRA2,
Iy A A IR I DX I e e R A M X L U XA SR R R X T M SR AT DA

Table 1. Description of ET products used in this study
F 1. KM PERR ET = @ik

e ) VIE S [ 872 SR

GLDAS CLM [ T X Mk e e i 1" x1° rodell £5[14]
FLUXNET 2T Mlass2] 0.5°x0.5° Jung, M.

MERRA o 985 0.5° % 0.625° Reichle %5[15]

2.2.1. FUXNET #ig&E

W 1 Pron, FLUXNET J& 4 BRCRSE I E AR, AR T30 500 I 99 28 1Ak -2 4 i [ B b
Pl - A=W RI T 1993 SRR H K . IF7E 1995 4R 1) La Thuile B2 2 JG 857 7 4 ERIE &I, 3T 1998
FEREERSRRRRE, BOL T SR FLUXNET, EBHAE NG EOS P28 —f k. A
BB FLUXNET #0848, HEPRRAMZ WA, Hprizs AW RN T 7R, HASE
N 0.5 % 0.5° FEARREH, FLUXNET &4 pia F T iE s X B, € i X i, 32
i L DX A 5 oty AR 2 5 1 XT3 DU AN AS [B] 4 X A5

2.2.2. GLDAS ¥i#E&

W 1 s, GLDAS 22 BRRh s mb R4, HH bR R e g R R e . [FALEOR, i
A T R b TE L K H 7 s DA A AR B b R TR S AU R . 1% RGE SRR N A SRR T
AT FITSRA 0 R B B8 OV D B o 7 A i S (R 4 . ARSEIG AT GLDAS $idfide, HAWRRALN
B, LA L7 NI IRAR AL e, R HREN 17 x 17 TEARIRELEEH, GLDAS Hilsfekivtia
JH T 2 1 DX B R A X 21 e s X PR 5 e R e S b X TR 3 Y AN A [ b X A o
2.2.3. MERRA2 ¥iR&E

s 1 BizR, MERRA2 J& XA BN R 800 ORHRG R GU 7= i, METTA2 7= it 7 BRI
[ B > T FE R R . MERRA A& NASA A 1 8 58 R SRR I 18] RS 5 7K A7 AR Ak iy >y T2 i
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RIRBER R SAE T ZER . ASS286 B FH ) MERRA2 $cdii g, AR AN B 8dE, HuTR 5 ZoN
275k, HEEIDHERN 0.5 x 0.625°. FEARRSELH, MERRA2 4K 4z H 121 Hu X & 3
o FE A M [X 4 SR X P S vy R 2 5 X AR P 33 A A [ b X R AR AL

23. ARGENA

2.3.1. ET Giitisfx
T ARWRSLI S K 728 A B 5 R B L. YA, BT LB 3RS THR bR R AT VAL A
mn 3E&E PR AR A B, ARSI 5 g T R bR A

BIAS=3'(y,~3,) /N (1)
I )
o0,

3)

Hor,  y, 5y, 08 ZECR P i G SR R A AR GRS, Y s A P . (2 (BIAS)
5 HRE 22 (RMSE) R % AR I 1L S e U B (RO RS 3 5, P IO 0 BRI 3R B P AL s 2 TR 0L 155 O
uf o MR AR — e 2 WA ARG B RAR, MR R ()MERIE 1 RoR, Ron il a1 DL .

3. BT ZMgiHEtaa =L = muiT

HTZABEXK, fes. BROGHAT REZ T msgm, FrUo ZZBE M a2 2 0EEN, BT
FRIE M LA, Hh AR AR 52 SR A S T (52, DA AR AR X 3 [ 25 Bl = R AU AN RE S i 38— 12
B4, AR EAANFFEHTEE, R FEMEIE, AR FAU iR,

XFF ARSI R, B AR E T 2R X bRk 8 A b X 2 R X 5 A
T4l X TR M DY AN X #8383 GLDAS. MERRA. FLUXNET =FP &R ™ St H k47 B
L, FHH AL A5 500 AT 4 PRVE A AT VR4l o 38 R o) 3 B BREh 5 10T 7T SR W SN [ BIR 3 H 5
AN T (03 R B, AT AR AN ) b T 3 % HH L @ A I R Sh B, R e 2O B e B i@ I 28 UK
L

FLUXNET. GLDAS. MERRA2 7= &6 IR M X E . e € R b X e SR b X P 52 oty e
T 5 1 X TR S5 DY A Hb X 4 B P A

3.1. FhRiTE

grant 1. B2 K3 BT, EEBRVEAEF: FLUXNET 7= S 7E = AN S Aot TUAN X ) RMSE
FREEXR /N, RN R B BAR RN, BT . FLUXNET P8 = AN i o P04 i [X
) r fEB AN EREE T 1, FoRARYE FLUXNET 7= 5 A5 90L 25 5L 55 00 st 00 004 22 ) AH 54 B 47
FLUXNET 7% & 75 =N il R DU HB X ) BIAS FeECHARX B /N, n FLUXNET 72 i (8 IR AE -5 Ik
MUE e, R R T . 28X UL E =R, EFEREMEF, FLUXNET 75 HA
WS AR R, 7EAS (R TR ()38 FH P B i 5 FLA AN 7=
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Figure 1. Interannual assessment of RMSE in each district
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Figure 2. Interannual assessment of 7 in each region
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Figure 3. Interannual assessment of B/AS by region
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(1] RMSE F1 BIAS #/NTHE . BKFIZE, K. ZAWNEN r MCE AW EAERLIL T 1, BRI 5
A HEPRANZE T IS SEERAE AR T X B2 KA ZE 15 cFLUXNET 7= i [ RMSE #1 BIAS %5/ T GLDAS
A MERRA, rAHHL RSN E W E TS 1, B FLUXNET 77 5% P 52 i [X DY AN 254 (AR 40 25 SR -t AR AR
R AN A= e B FLUXNET AHXE T 53 BN 2 i 5 58 0& A T P4 58 oty b X F TR

DOI: 10.12677/hjas.2020.1010129 846 ARl


https://doi.org/10.12677/hjas.2020.1010129

S

PSP

®FLUXNET

=
Z HGLDAS
= MERRA
1 2 3 4
# 2 & ES
Figure 4. Seasonal evaluation of RMSE in Inner Mongolia
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Figure 5. Seasonal evaluation of  in Inner Mongolia
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Figure 6. Seasonal evaluation of BIAS in Inner Mongolia
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Figure 7. Seasonal evaluation of RMSE in Yucheng
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Figure 8. Seasonal evaluation of » in Yucheng
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Figure 9. Seasonal evaluation of BIAS in Yucheng
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Figure 10. Seasonal evaluation of RMSE in Qianyanzhou
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Figure 11. Seasonal evaluation of » in Qianyanzhou
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Figure 12. Seasonal assessment of B/4S in Qianyanzhou
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Figure 13. Seasonal evaluation of RMSE in Dangxiong
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Figure 14. Seasonal evaluation of 7 in Dangxiong
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Figure 15. Seasonal assessment of B/AS in Dangxiong
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Figure 16. Perennial average of evapotranspiration
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2 DX 2 T T LAY (0 R R R IR T A, IR AR, R R N T, BERAR D HOK
RINE, TROW, EFBEKENA 164 2K, BURXBEFIMEAN 2871415 x e P kgxm x5 s
rh X 2SR A R I E R AR, mE O A ECE R T S . FEL A [ X L ET ~P34{E A
P 5 VS PRy M. A X BT PRESHFEARMX EERER LNER, AR
FHESME. MPERE.

5. &t

ASCH 2004 AEF] 2010 AR BN = FERT fl X e B RN X PN S R T R X T
PN 78 R BH il i FLUXNET .GLDASMERRA?2 = Fift & S0iE AL 3E 4T 2% [0 4 {1 - 5 I el W0 S0 A A0 e
L RMSE . v BIAS = AR T A [F Z5 5051 16 2R R (E T BEAUUELAE A AN [R) X33 F o AT
SHTEZBUT IR B, SRS AR R R A S AR T B A [ R R (ED RSP A R R
B FEFTERUFR:

1) FEFAREEET B Sk NZEE . TRMPYRXIRA 3 M B~ #(FLUXNET. GLDAS.
MERRA2)BAT VFAl, RIS i 4UME 22 5 K . FLUXNET J it 25 5 R IR 4 1977 i o

2) AFEZBU™ AR AWFEMBLELF, SE . MR

3) HE AR R KN 6.7327 x e P kg xm 2 x s ', ST HFEE I EE(109.75°E, 19.75°N). 1 H
BRI/ IME N 04.672671 x e kg x m > x s, AL T Hrilm &K (91.25°E, 42.25°N). H[E H[X [ 2 i
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