HHEMHFE 224 Acta Tabacaria Sinica  http://ycxb.tobacco.org.cn
doi: 10.16472/j.chinatobacco.2017.051 53

MODIS Z B & B 72 2 7 (A X fYiE A M 50IE

BRKY, pER', TE&L, Bx#x, THE, INF, wE'
1 R ERO R B R A 5T, 5 266101 ;

2 R ERO R R A A BE, AL AT 1000815
3 Wi I DA R TR AT, K¥b 410014

OE. XS RARE (BT, XFWFC X UK SRR 2 B R AE . PP SRR R s m AT 2 3, 2
T 2016 4 1~10 H MODIS 3 /& %45, F|H MODIS 25 i fl AL, 455 G 8 o 22 76 00 [X s B0 AR 38 R 40 BT 47 1
00, FERRHE FH TR 38 B AL KXo A TR A0 4 SRR A TR BEAS B AN S L T, LASGUE AT 5 MODIS 75 iU A 7 1 55 v 4R [X 103
o S5REY: RABIASE MODIS 7% Bt A L S /S 12.8%, MR RECH 0.767, HIEEMHA & WIRTH (DOY
105~161) “FIIMFTRZER I A @ S0 AR, XA dd 5 SZ BHPURTI I ARE 20 (LAD T2 3Ub)5, ET #if
EESMMES ST —38, — MR 0,997, Yoz RER® 4 0.835, MR FRHCN 0.808. LML HEINE, SHUILIE
Ji5 ) MODIS Z5 B AR B AR AT 9 DX B A B i@ I, e — 20 R i 2 A5 28 o) 228 76 5 76 g R X AT EH 7K AR B3 ST ATT 7 4 R 3 A

P55 500 R .
KHEIAE: MODIS-ET #%; 780 WEMN; Z7EHX

SIRARS: fRIFEILR, RER, EREH, 5 . MODIS ZHUS AL/ S PG A X A& PR IRAIE [7].  EARE 2R, 2017,23 (6)

R RGKHEUE (evapotranspiration, ET) L5
F W, iEE R R = Y, RS
REGUK T B BRI, 4k R BE BT
FEIAT P, ERMRETE R, MRS XA
BARGET, X TAEERETKRMFEAMEREE.
TEF R E M MR, A TV K 0 ) E B
SO ARG BT BE ST B (CInZ8 R LR R IE. TR
FEACHE AR, ZB00O ZEHT/RENH Y,
I T XA R S8 BT 1455 H i 2 10 R FH 38 &
FAR®, FEFBIRE AR 5T Xk BT A 2, 1R
FMERBAAS VITT B8 P SEBAL #7810 = 4
& 7 U MODIS-ET ## 74 W 2% H i, MODIS-
ET f 84 i T B A B 4 & BvE, 10 7E KRB AR
ARG ET LR 2 E L MM Y. Zhang 25356 T
MODIS-ET 04 7 i 5 A& HH ET 92571 4R FRAR b 4
FEBEAT TR " %% 25 % R MODIS-ET % 7
BT 7B BT B2 RS AE s SN E 2t

MODIS-ET #8%f # 16~ J5t ET 4% J&y & Hout 4
B REFEAT 1 43 AT 1

98 MODIS-ET #5284 7£ AN [ 1 b X B A 1R 47 1)
WMV, HASRS ET 200 Bk, HE. R
T A A S50 22 AR AR RN A= W DR 25 10 2 M0 10 A7 A S 35
(P73 [l oA 22 5, TGN 7 AR AR X I H 24 S
B 2 X UHEM A S RS0 BT xR Y, [,
2 MODIS-ET #5 5 4iy N\ 2% 22 Y 1 A1 38 55 IR 31 1)+
Yo, ET BUE 5 SeEEEAE— ez Y ik
FEAH B E MM R4 (eddy correlation system) 1A
A RGUK RSO SHIN R FU i B TR, —
T3 A NAEZS R G0 R B AR R 4 K AR BRI Je 7%
. ZRKCPRE TSR AL 7RIS EER, T g
R RLAE X AR S R g B HE SR IR SR T 2 K
*E [16]0

DRl U A BiF 9 ik T 2 R A PR A R R8s, o
MODIS-ET BRI BEBAENTG B HIX (fRIFR “ 2 05 A

BB MEARRFEEFERZESIH (41501054) 5 P ERF A BEETT AN ERHEEHH (2015A02) 5 ER AR

B LR (ASTIP-TRIC03)

fEEE N WREK (1993—) , FEEBFFAE, FEMATIN: ESRGAF T HKAFIHME, Tel: 0532-66715598, Email: xutongqing2015@163.com
BIRAES: M f# (1983—) , Tel: 0532-66715598, Email: taojian_ecology@163.com

RS HEA: 2017-03-06; MZSHAREE: 2017-10-19



54 H [ JH 5 52 4. Acta Tabacaria Sinica 2017 Vol.23 No.6
X7 ) HAREAES RS ET #-ATHERL, FHAKHE FHTE NI, DUAH R A G =W ET 20 s S e, Xt

o P2 R S e L DM s o A PR AU B BEAT W2 B
i Ja 2 SR RE SR iz R AR 7T XA T
M 98 75 AR DX A2 B A VG et XA FH 7 i S 1
Lo TR oy R R WF Fe $ B Sk it

1 #R5TERE

1.1 RS8R

U I [X b A B S B R U X, IR ERE R,
e E S B AE S X 2 —, XL “TE
B T A XA € U7 e [ R M R 2 e AR AT
FUHT VU R AL T DU )1 s M 8 B TlT (27° 49" N,
102°22'E, 4k 1700m) , Mo kb 2z 5 ] °F J5 g 3,
2 Hh X 5% B RE I 7 R 2 XURD 2R e PN o T 2R XU B
e, B TR R AERE S, AR R R
ANE P X B A AR, XA ZE PR
17.0°C, FE¥WEKEN 1013.1mm, J& T 1 H 5%
X . {HEEKIZES DAL, 5~10 F K,
5 XA K B 92.8%, 11~4 AR K EW D, 5
RAEFS. o, HT RS KEK, 5Ky
AR E, HUL3~5 AZRET B S. XA
IR NI ML AL, REAKE AT, RIE
VIR S E 2, R0, Bl R E DA/ Kare
PE— PG E .

WEFCET A1 BE N, 3500, A B T 4 A ik
(DOY105) , 7 A LA4TT (DOY 193) , 9 A A
RIS (DOY 267) o JEMAKHAEFT N SE. F
Ky BRRESRRRIA R XA 24 PEKFE, T
Wi KA AL s IR 3 J 45 JE J R LAE XA
B A ORI s R A B i A R DX Py O R R
RiHAT -

1.2 HHEHTIEEL

AHIE ST A FH 1 5 4 2 J s T W) £
PP, Hob, 1B MODIS % 8d & H
R S LR (FPAR) $dis Al B R 0 (LAD
s, Ho TRV A R0 e B R %
ML % 45 % AccuPAR LP-80 T35 A 76 2 43 Hr X
PAF o R R AT DL SR I BT AR FRK
RS AR EZ (VPD) 283 G 3EA T 0,
EE N R S0] LSS KR IE EHE, L
it 3K43 ET. AccuPAR LP-80 T4\t W7 24 bt
ACAT AR H 6 A 2 8 (PARD A1 LAT #EAT I & .

A HWE 5T LL2016 £ 1 H ~10 H (DOY 1~289)
T [ K 4 R A 1D W U 25 4 1 2 MODIS-ET #5 2 (1)

MODIS-ET 25! U HEAT S 5L AW IR E,  LL 2015
8 H~ 10 (DOY223 ~ 289) < % FIiE B K 5
XF 2 $4k 5 1) MODIS-ET A5 78U £5 #JF 58 [X. )38 o 1 5
R PEREATHE— DR 00, A I 2R tof 228 17 i [XC A
IK PSP T B LB 5 B SCHr
1.3 MODIS-ET #&#I &4y
MODIS-ET"" #8085 [ th 242 25 R 48 ET 49 8 1 1%
R M R AR 1 28 Rk St LA =
Wore WAL HIa S8 E (RHD M 70%, R4k
Fisher 25 " 2 S H ) BT B, fESEhrit S nl b2
W 6 JE AR A R R, I SCR TG S ET A
ZE I R 39 2 R P RS 3 K o
ET=ET,, . +ET,; (D
KA, BT RNHEYZENE, BT, Kon TIEAEK .
1.3.1 HEY7ENE
W (ET 0 WM™ AGHE TN
s><AC><Fc+p><cP><VPD><%
ET_ = = 2
" h+yx(1+%§]xx
A, S AWAKRESSE (T, C) WAL
H—EERHE (PaK) , A, (Wm') NIGHEA
AL (A, Wim®) fE)2 I ECAE, F, MW
(%) , p NZEREE (kgim>) , C, NZS LI 3/
kg/K) , VPD NHFUKIEEZE (Pa) , r, NS0
FHHPT (s/m) , y ITRREE (PY/K) , r, AR)Z
BHPT (s/m) , A FEoR lkg KA NASHTHRE
IR (Z14 2454000) o VYRT/K IR 55 A 2%
FES (Pa/C) HEARA M

4098x[61QSXexp(%;%;§;%N

i (T, +237.3)2
H IR A R REAE W2 0 e A, (WmD) A
Ay

(3

A=F XA (4)
X, AW E 5 F=FPAR: JtHAH AL AN
H AR Ryee (WM
THRFH y (Py/K) HEH AR N Y.

_ 1005.0xP
Y T 622.0x(2500.0-2.4XTy) (5

K, PR SASE (Pa) Bk Ak (Elev) it
HAR.

P = 101325.0 X (1.0 - %}M’W% (6)

o ZPEPTr, (s/m) HEARN:



TRIFIPREE MODIS 7% iR 7 72 28 8 A [X )3 H PR BeiE

55

T, =—
S ¢

c
X, €, (m/s) NEETE, HitEAHN:
_ gl.sh X (0.007 X m(Tmin) x m(VPD) X reory + 0.0001 X Iegprr) N
€7 (0.007 x m(Tmin) X m(VPD) X I¢orr) + gl_sh + 0.0001 X regpr (&

(7

1.0 VPD < 650Pa
4500 — VPD
m(VPD) = Pa<VPD<4 P
(VPD) T 650Pa<V! 500Pa (9)
0.1 VPD > 4500Pa
0.1 Toin < —8.00°C
Toin + 8.00
m(Tin) = {22 ~800C < Ty, <1202 C (10D
1.0 Tonin = 12.02°C

X, gl sh AR AT RS Ty, N H ARG
(‘C) , VPD AH¥ VPD (Pa) .

1.0
feorr = 101300 (’1‘a + 273.15)1'75 (1
P 293.15
[zt r, (sim) THEA R N:
rh X pxC,
L 2:268X1077 X T,
ar p X Cp (12)

ht——P P
T 2268x 1077 x T,°

X, rh RRRCPATRRYT, HHUE S M REE G )=
FIE (glbl, m/s) A%, M REDLFE SRR
(BT AL SE T 1y 300 S 2 BT R EA -

1.0 (13)

th= o0

132 +HEEK
+I3E KR (ET,,, Wm®) % fEN:

lESOllpot X (W)VPD/ZOO

i (14

XA, AEsoil,, (W/m®) NHIEERER, HilH)y
/jéj\j [19,22]:

ETsoil -

1-F

SX Agoir +p X Cp X VPD X -
= (15

AEsoilyo =
pot S+yx (1 + r“")

XA, Ay (W/m®) A A 75 HIER I B 1, (s/m)
jjiizei%ﬁ*”z:ﬂﬁ%ﬁﬂﬁ, o (s/m) NIKVRIZE Hi
MNP Ay tHEARXN:
A= (1-F) XA-G (16)
Kb, G (wm® NEgEREE, HitFEARN:
G= (4.73XTa-20.87) X (1-Fo) (17
Ty A 1o HARTFE R &

pXCp
Mot X— o ——
Ot 268107 xT,3
s = pxCp (18
Ttott-———— 3

2.268x10~7 xTg>

o Ttotc
ot = 701300 _ T, + 273 15
P X931

Y175 (19

50 VPD < 650Pa
s (50 — 20) x (4500 — VPD) A 0Dal< VDD = 4250
T, = - a < <
o (4500 — 650) (20
20 VPD > 4500Pa

1.4 RAVRIRER B SEHIE

PR TR A0 235 L F 3 S 36 IE S KR AR S R G
AR TIRIF 7T R ) FOSE R AN BB FLERAT, AW 7T 3 Bl
it MODIS-ET 45 Y A5 40U 5 1 18T S o W0 000 4 £ B (1]
B2 2R 10— B RS R A AT O AR S RS HE
FPEBHAT VR, IR &5 6 e/ — ik prit B asiE 5
BLPME A — e 2Rt A RER . Yo 2% (R L /%
R (NS) J 1357 15 22 5 455 R A 40 A0 SR ik 47 3R E
Hor R 250 NS 5 A S B

_ in:1(Oi_Mi)2
Ak, O M \%Ujjﬁﬁnl:klaﬂélz FARGUR

R ET i sE B AE 5 MODIS-ET A 7Y 40 H
O A FUIS T B P9 ET Hb i S B e (1)~ F 340185 . 2L
HAHNS BT 1, U R RE 5 Se a2
[ 10 22 Sl ), A B ASEADL RIS R T

2 HERGH

2.1 MODIS-ET {28 B\ S EHEH L R WIE

FF MU % '8 /£ MODIS-ET #54 f it 4k H 2R 75
Z4 ET M A BN S EUE, X9 X AHE ET
AT S, 5 RS E AT R RS, 45 3
1 fi7s. HE laml %0, SR ENZ % MODIS-ET
B BT BERMA 5 MEAH LG, — a2 vE A RbE N
0.872, RE RFR=0.832, ME RFINS=0.767, *F
BIR 79 0.169, Ui B BT BHUE -5 WIIE A G 3%,
(ELCEPRIER( T

Bt — 20 ) L LR A B AR B 1 AR A R AR
(E 16 ATLAREL,  ET AE4BUE 5 00 02 AR b e 25
AR —8, FEARRBETHE ET 1295 AR
A2, (ERANTIR BN, BEME S WIE T35
AHXT IR 2N 0.169, Hor, BEMA TN (DOY
105~161) ~F ¥ A XJ 1% % & K, 5 0.258, H#H
KW (DOY 201~257) P M MR Z &N, A
0.121.



A [ R HE 24 Acta Tabacaria Sinica 2017 Vol.23 No.6

56
54
a O

Hg 4 °
£
£
= 3
iy
=
=l 24
2
=
a
S
= 14
] ° y=0.8722x+0.0139
= R™=0.8324

0 T T T T T T T T T

05 1.0 15 20 25 30 35 40 45
ETHL I 5 0 HAE /(mm- d)

509 b

4.5

4.0

35
D30
E 25
£
B 2.0
=

1.5

1.04Bg

o e
0.5 H —o—ETSE I
- 0 -ETERIA S BB AL A B4

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336
DOY

1 MODIS-ET #ABIAS HEIE S WA LR

Fig. 1 Comparison of MODIS-ET model simulated values with
defaulted parameters against field flux observations

2.2 MODIS-ET #&&! 5 #{k
22,1 WA EHESTSEL

WA FTHE H, MODIS-ET #E5 i (1 SR\ S 504
DX 3R A 0 R PR AN 3 P A 5 B ME 5 B A7
TR R 28 U, o, 2R3 F7 24 BB IR
{EL /2 52 MODIS-ET A5 B4 153048 -5 M IR 7™ A i 22
MEZERFR, TANIFERTE X S il
FZBAP I EUE A 5 BT Rk, AR S Mu
IR R AR RGN R A2 BT EUE
Xf MODIS-ET #: 8 it 4T S A0 RS 1, i ik 0 b 1
W 3 5 JE B BUUE J5 A RURS BT, ik e i& T S5
FX M A2 R G i SR HPUEUE, i 4
mFE 1 fioR.

MR LE H, o B2 BB EUE N
0.04m/s I, Hff 7T 0 (8] Be A W 55 X 00 BT 400 {H
e 25 e, — e R M RN AL RN 0.929,
P ZEPE SR 0.837, WMEREIERF] 0.786, 1
VIR 22 R R A 0.152., R B Frid 52 T HL
2 B4k 1 B BE 4% 75 MODIS-ET FE# 78 5f 7 [X () 1

® 1 It REERSHLEET MODIS-ET AT LS

Tab.1 Comparison on simulation efficiency of MODIS-ET model in parameterizing process of leaf boundary layer impedance

ML SR BASTEUE / (m/s) — G PER AR PE RHL HES | IR R %
0.01 0.772 0.836 0.584 0.220
0.02 (BRIMED 0.872 0.832 0.767 0.169
0.04 0.929 0.837 0.786 0.152
0.08 1.247 0.792 0.630 0316

222 WHHIERSHL

5t JZ PH 470 /& MODIS-ET #5 7 o () 55 — A~ H 5 &
K, 62 P 2 2 R BT (AL 5E
MODIS-ET 8 7ETH e 2 A 4 Hoe SOt /= 5
%, dEESERTHEAR R, dE SRS
LAIL {5200 FERCUSREF, Wik LAT g N Ea Lowng
WX, 2FECEESERTWNE, &)=yt
WA AR/, ET BRUER A R, BAH LA

K /N T AR ) 2 S 30 BT BEUME /N T W AR

MODIS-ET # % 1 LAI ¥ # A~ MODIS/
MODI15A2 /=, HT 23 = ZE BKERZREBTIL,
FrE AR S WIEAFE Z . HE 2 &1, LAI
R P S S AE AR L, — e R AR RN
0.494, WhiE ZH R=0.593, WE RN 0475, F
AT A% 25 0.394, 5 B HJF 7T X MODIS/LAT {4 =
ety Eb ORI B 5 /N o



TRIFIPREE MODIS 7% iR 7 72 28 8 A [X )3 H PR BeiE

57

1 y=0.494x+0.536
259 R?=0.593 o
2.0
1.5
Ed
A
% 1.0
<
S
0.5
1 o
(o]
0.0
il T T T T T 1

00 05 10 15 20 25 30 35 40
LAISEHI &
[E] 2 MODIS/LAI $#&7 fn S W M{E L3

Fig.2 Comparison of MODIS/LAI dataset against field observation
records

M F i SRS 50 F B 1 2tk b, AR
LAT 32 JBCE I 5 0 ME 1) 88 it 45 3, % MODIS/LAI
Bl AT 280k, 8051 LAUE S Sl &
Jii 45 MODIS/LAT 7= i 204 1 L e 25 SR an 16l 3 Fros
MR RT LA B, S50 5 I LAT 552 E 2 54670,
SPRB R R 2 B E 0.160.

4.0 —0— SCHI%EE
o _—0— &R

3.0

150 1"10 l('SI) 18!0 2(I]0 250 2:10
DOY
B 3 %L A% S MODIS-LAI $#& 5 W M(E

Fig.3 Comparison of MODIS-LAI values after parameterization
against field observations

¥ Z 54k J5 (1) LAL {8 i A 2] MODIS-ET #& 2 i}
AR T, WS K MODIS-ET #5148 5 0 )
B e g W an Bl 4 o i & 4a W %0, MODIS-
ET H AU AE S OIEAH L, —JngR kB R Ry
0.997, RiERH R=0.835, HRRZECN 0.808, “FI
WZEN 0117, ET FPME S5 ME S SEA —. Wt
FUIT BN ET BE0E 5 WNME 20245284k th 4k (B
4b) , B EA S FIBAE S I A A
BARYE, R T B\ S B RE RS A &

RIS G £ 1

6~
a

o
L

'S
1

w
1

[N}
1

¥=0.9965x+0.0207
R’=0.83533

ET/&IE JEMOD 164 5 f/(mm- d™)

0 1 2 3 H E
ETHTE 52 A HR (mm- a™)

—0— ETSCJE %
-0 - ETBIE B AR, SLE

T T T T T T T
0 50 100 150 200 250 300
DOy

4 S A%z MODIS-ET #ASHIE S WAME

Fig.4 Comparison of MODIS-ET model simulated values after
parameterization against field flux observations

2.3 S¥{LER MODIS-ET & 2Y3E 7 14 56HiF

B 5T X0 H 2015 4F 8 H ~ 10 A S % f1iE
& BUHE 6 2 B4k J5 B MODIS-ET i A4 33k 47 Jh 37
G, WARSE R WK S fron. WEFRTLLE 1,
ET Hb [ 520 {5 5 2 %04k 5 1) MODIS-ET 15 A %
PEAE L, — AR %N 0.8970, HE R
B R’=0.8970, XK R NS=0.7808, FHiEEN
0.1700, ET = IME 55 15 0 AF B2 4 A8 Ak 35 K B0 fi
KANEFBN, Ui SEA S IS [F] 4F 4 18]
W HLA BT 1 3 B

454 A

ET BERMHEAE /mm- d*)
Bop o W e
< h = w <
1 1 1 1 1

in
1

y=0.8970+0.2817

=
S
1

R'=0.8186

T T T T T T T T T T T T T T
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

ET M S MH /mm- d")



A [ R HE 24 Acta Tabacaria Sinica 2017 Vol.23 No.6

58
s04b
45
4.0
~ 35
£
£ 30
£
£ 25
=
2.0
15 d .
] ‘ol —0— ET SZHMH
1.0 -0 - ET #RMGEAE

DOY

5 B4 {L 59 MODIS-ET R EU IR 37 I9IF 4557

Fig.5 Independent verification results of parameterized MODIS-
ET model

3 iFig
3.1 MODIS-ET {#Z&B S U R ELER 5

AW I T3 SR Lt 3 O 0 R B B,
FHAE, WRIFE—ICEMERARE, RE R BER
B KT SR R 25 %7 MODIS-ET 5 B4 AR 404 152 14T
P, FEEE X SR IE, PAPE Rz R AE X S
HAEZRS RS0 ET B AP 1 A %

WA TG, AR PR A AR RSO 5 0
IRCR RBURT 0.8 &1 B AZ AR BRI — A s
#E B ARBF T, R BN S 50K MODIS-ET £ 7#Y
XPHIEFT X ET 400 1 8508 R 0.767. S AL 4T
ZHAE, BOR REPETHF) 0.808, AR AR 14
1T, SEUL)E FISME 5 WA &, EH T
AR LRI 5 X R P (0 3 P e RO A 1

WEFEH R B, A BRI S B A AL T 5 DX 0
ET #EATBLIUET, AEME 50 NAEAE e/, JEHE
TER5 A B BRI 2 S E W i, ZHANG %5 @ it
X AN TR Sk A MODIS 048 5503 00 I 25t 14047 L s
BH, KA. HYW . RSS2 R )
PR . ABEFE A, R 5 AR HAE, EY
FiRe 25 W AR ARRAE v 3. WEE XA KRS 5 A BA)
Rk, 5~7 A KRG T4 BEHIAI 4R T 2R, 7EAH
[F) PO A0 00 B R), R LAT 55 0 FH AR B /N o BF 50 R
vk FH ) MODIS 28 & E 0 19 REEA 1km, RIS
PLIEFE A, AT RESZ 204 HH R R 4 0 S e g A R AN [X
) LA AG SAE /S, AT o ARG A5 B 7 % 0 A 6 4
AHAMORSERURE B2 o Bb b, B 50 R A e AN 68 K
H AR B B S B AT R S, — e FR R R T A
RUBLAE 5 SCIE ()% 22 K/, A2 42 7 MODIS-

ET F A PR 50 XM AR S RGN RIE AR, o T
R RE A SRE,  FEKHE AT B 70 A0 D0
MR LA b, SEERET S S, IBIET A
FEHEER R s, &5 7 BB A, (H T
PE A HL X IREE A i, 0 SR DAL AR R A T 7
X FEAT S AT 7 BB 2 IR AR 1 S R A —
AL AT
3.2 MODIS-ET &8!S #8= % S 47

MODIS-ET &R AEE LSRR, AR S 500 15
RUBLRZE R AP E U ME 2 5 BT AR AL 4R
AN IF P o 2 BHPURE B 7 55 ) & MODIS-
ET AR AL A v ) = AN BB SR U7, LAT A
FPAR 3k Ji T- MODIS/MOD15A2 7= /i, LAI ASX &
T Z P SR R R, B H B E FPAR fH. B
R 78 75 B3 FPAR Sk #Eor, Kk MODIS/
FPAR 1B -5 WA ) O 22, 28 ot A e 78 5 P58 52 e
RS IR R B LB, HETT R ET A ME
RN

X} MODIS-ET #: 8 if 22 S 3l 7y 2= fH Pt 7t |2 BH
PLAT FPAR 73 AT S5, HRSHRFA
A%, 4y Hr = 7 MODIS-ET 5 ot ) iUkt 22 5.
FH3 2 7] 1, MODIS-ET % M fE B4 it #2+, FPAR
(BB I 5, X BT BEAUE I 52 £ K. FPAR -
W 10% R 10%,  Hor B EAUE S5 Wl E — 7o
2R B A AL R AL VE FL N 0.791~0.953, XK R 3u
FEI2H 0.655~0.804. S8 /15 BABLHI AL ET 40
TE RS MART /N, SO AR 55, H b FiEsh
10% Xof B AR AE S5 W0 — Jn 26 P RN RE 2R A0S
FEl 79 0.855~0.890, % REVE Iy 0.757~0.774, K&
WEK, =58P ERSTSEML S BT B
NG AR A UM ¢, FPAR S84 5 ET R4k
JEARAL B IEAH K

4 g

AWFFLLL 2016 45 1 A ~10 H A 8 K 3% A IE Al
L EHEE N MODIS-ET B8 (1 AN S8, ik # il
B ET $dE, % MODIS-ET #7875 2 4 1 H 1) 3:&
REPEHEAT VRN, ik 28l 5 s i B et 7T X
M ET A0l (AR RS v, EEES R

(1) K H Bk 2 01 MODIS-ET £ 2 £ 1)
B 5 0000 {5 AH bE, BEAOE R N 12.78%, R E R 3L
R’=0.872, ERH N 0.767, “F¥JRZEN0.169, H
HE AR B AT R AR B



TRIFIPREE MODIS 7% iR 7 72 28 8 A [X )3 H PR BeiE

59

% 2 MODIS-ET R S ¥R D4
Tab.2 Sensitivity analysis on parameters in MODIS-ET model

e T ) — TR AR} RE R HESZ s PR
I +10% 0.855 0.841 0.757 0.172
R E 1% ’

T (s/m)
i (sfm -10% 0.890 0.833 0.774 0.167
+10% 0.812 0.833 0.679 0.197
b ZBHPT (s/m)
-10% 0.943 0.839 0.815 0.149
+ 0,

EPAR 10% 0.953 0.833 0.804 0.150

%

(%) -10% 0.791 0.834 0.655 0.205

546 MODI16 &% 0.872 0.837 0.767 0.169

TE: 7 FoRBUERIN; -7 FoRBUE D .

(2) % MODIS-ET # & v i Jr i1 5 )2 BH 41 F1
LAL AT SE A fa , A AUBUE 5 0 (i S Ay
A, W B s S i B — 5, — ot
LR AR N 0.997, Y RECR® N 0.835, FE
RECN 0.808, “PIJRZEN 0.117, KIJZHMIELS
S SE, RV X A B S .

(3) % T S #4k j5 1) MODIS-ET #L A, 7F i
B R A3 M T R R A B CROR S BRK. (ER AT
VPD) HFEAt b, BEME LB A XM EAS RS
ET BIAERRALIL, B 70 X M H 7K 20 55 B4R B304 =2
o

SE

[1] CHAHINE MT. The hydrological cycle and its influence on climate
[J]. 1992, 359(6394): 373-80.

[2] WANG K, DICKINSON RE. A review of global terrestrial
evapotranspiration: Observation, modeling, climatology, and
climatic variability [J]. Reviews of Geophysics, 2012, 50(2):
RG2005.

[3] JUNG M, REICHSTEIN M, CIAIS P, et al. Recent decline in the
global land evapotranspiration trend due to limited moisture supply
[J]. Nature, 2010, 467(7318): 951.

[4]  SEE, X, BBRRL , &F . JET MOD16 7 il (280 H I
i 2 AR BRI 25 0 AR AR [7]. SERRE AT |, 2013, 32(4): 617-27.
WU Guiping, LIU Yuanbo, ZHAO Xiaosong, et al. Spatio-temporal
variations of evapotranspiration in Poyang Lake Basin using
MOD16 products[J]. Geographical Research, 2013, 32(4): 617-27.

[5] MAHMOOD R, HUBBARD KG. Simulating sensitivity of soil
moisture and evapotranspiration under heterogeneous soils and land
uses [J]. Journal of Hydrology, 2003, 280(1-4): 72-90.

6]  FEIN%E, RN, TKIT . RRKIRERIN - SEBIdE h R A R AR
L RERPHIRFALHE T [J]. Vb, 2013, 33(1): 133-40.

YAN Renhua, XIONG Heigang, ZHANG Fang. The

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

Evapotranspiration and energy budget of an achnatherum splendens
grassland in the Oasis-desert Ecotone in Xinjiang,China, during
Summer and Autumn [J]. Journal of Desert Research, 2013, 33(1):
133-40.

TRilE, s, EEM, & R LR bR A O S
o IG5 (], HERAAR , 2011, 66(3): 385-95.

ZHANG Shulan, YU Pengtao, WANG Yanhui, et al. Estimation
of actual evapotranspiration and its component in the upstream of
Jinghe Basin [J]. Acta Geographica Sinica, 2011, 66(3): 385-95.
B | SRS | R0, 2% . 35T MODI6 Hhi 8l i s 2
SEBRZE WU BT ZSRHIE [J]. T EVNEL 2015, 35(2): 414-22.

WEI Hejie, ZHANG Yanfang, ZHU Ni, et al. Spatial and temporal
characteristic of ET in the Weihe River Basin based on MOD16
data [J]. Journal of Desert Research, 2015, 35(2): 414-22.

MORAN MS, RAHMAN AF, WASHBURNE JC, et al. Combining
the Penman-Monteith equation with measurements of surface
temperature and reflectance to estimate evaporation rates of
semiarid grassland [J]. Agricultural & Forest Meteorology, 1996,
80(2-4): 87-109.

BASTIAANSSEN WGM, PELGRUM H, WANG J, et al. A remote
sensing surface energy balance algorithm for land (SEBAL).: Part 2:
Validation [J]. Journal of Hydrology, 1998, 212(1-4): 213-29.
JIANG L, ISLAM S. A methodology for estimation of surface
evapotranspiration over large areas using remote sensing
observations [J]. Geophysical Research Letters, 1999, 26(26):
2773-6.

ZHANG Li, TIAN Jing, HE Honglin, et al. Evaluation of Water
Use Efficiency Derived from MODIS Products against Eddy
Variance Measurements in China [J]. remote sensing, 2015, 7:
11183-11201.

B Rk, bR SF L SR dbP R EU GPP R R R
PG BN IR [J]. HOER 224, 2011, 66(5): 589-98.

MO Xingguo, LIU Suxia, LIN Zhonghui, et al. Patterns of
evapotranspiration and GPP and their responses to climate
variations over the North China Plain [J]. Acta Geographica Sinica,
2011, 66(5): 589-98.

KALMA JD, MCVICAR TR, MCCABE MF. Estimating Land



60 rf1 [ {55223 Acta Tabacaria Sinica 2017 Vol.23 No.6

Surface Evaporation: A Review of Methods Using Remotely ISLSCP-II data, validated at 16 FLUXNET sites [J]. Remote
Sensed Surface Temperature Data[J]. Surveys in Geophysics, 2008, Sensing of Environment, 2008, 112(3): 901-919.
29(4): 421-69. [20] MONTEITH JL. Evaporation and environment [J]. Symposia of the
[15]  FhER|, E82%, BT, 2% . MODIS /K5l & 5 8 i 7E 1 society for experimental Biology, 1965, 19(19): 205-234.
A6 AR H F3E B S6 IR [7]. HhEE 2440, 2004, 59(1): 49-55. [21] MAIDMENT DR. Handbook of hydrology [J]. Earth-Science
SUN Zhigang, WANG Qinxue, OU Yangzhu, et al. Validation of Reviews, 1992, 24: 227-229.
the feasibility of MOD16 algorithm for estimating crop field vapor [22] BOUCHET RIJ. Evapotranspiration reclle at potentielle,
flux in North China Plain [J]. Acta Geographica Sinica, 2004, signification climatique [J]. 1963, 62: 134-142.
59(1): 49-55. [23] CHOUDHURY BJ, DIGIROLAMO NE. A biophysical process-
[16] FALGE E, BALDOCCHI D, TENHUNEN J, et al. Seasonality of based estimate of global land surface evaporation using satellite
ecosystem respiration and gross primary production as derived from and ancillary data I. Model description and comparison with
FLUXNET measurements [J]. Agricultural & Forest Meteorology, observations [J]. Journal of Hydrology, 1998, 205(3-4): 164-185.
2002, 113(1-4): 53-74. [24] MORALES P, SYKES MTIC, SMITH P, et al. Comparing and
[17]  XURER , 2R |, BREE | 25 | 27 3th DXOR IR S B PR RPN 45 b evaluating process - based ecosystem model predictions of carbon
L S ST (3], T DAME R 2541, 2015, 3(33): 299-305. and water fluxes in major European forest biomes [J]. Global
LIU Yanyan, LI Haiyan, CHEN Chao, et al. Establishment and Change Biology, 2006, 11(12): 2211-2233.
application of climatic suitability indicator of flue-cured tobacco in [25]  Baldocchi DD, Wilson KB. Modeling CO, and water vapor
Panxi region [J]. Journal of Sichuan Agricultural University, 2015, exchange of a temperate broadleavedforest across hourly to decadal
3(33): 299-305. time scales[J]. Ecological Modelling, 2001, 142: 155-184.
[18] MU Q, ZHAO M, RUNNING SW. Improvements to a MODIS [26]  BiGEEE , B, S5 A, & R EL BB DR R 1Y
global terrestrial evapotranspiration algorithm [J]. Remote Sensing AR [1]. KGR, 2011, 31(3): 290-297.
of Environment, 2011, 115(8): 1781-1800. GU Tingting, ZHOU Suoshuan, LUO Yuezhen, et al. Numerical
[19] FISHER JB, TU KP, BALDOCCHI DD. Global estimates of experiments of stomatal resistance variation effects on regional
the land— atmosphere water flux based on monthly AVHRR and climate [J]. Scientia Meteorologica Sinica, 2011, 31(3): 290-297.

Validation of applicability of MODIS evapotranspiration simulation model to Panxi tobacco
planting area

XU Tongqing", XU Yimin', WANG Chengdong', ZHOU Lixin’, WANG Songfeng', WANG Shusheng', TAO Jian"
1 Tobacco Research Institute, Chinese Academy of Agricultural Sciences, Qingdao 266101, Shandong, China;
2 Graduate School, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

3 China Tobacco Hunan Industrial Co., Ltd. Changsha 410014, China

Abstract: Estimating ecosystem evapotranspiration (ET) using model simulation is of great significance to study regionally spatiotemporal
variation of water resources and to evaluate effects of climate change on water management. Based on MODIS-ET model, ecosystem ET
in Panzhihua-Xichang (Pan-xi) tobacco planting area was simulated by using remote sensing data and meteorological data from January to
October in 2016. The model was parameterized and validated by field flux observation data. Results showed that the ET values calculated
by MODIS-ET model with defaulted parameters were about 12.8% lower than observation values. The efficiency coefficient was 0.767, and
the average error in early growth period (DOY 105 ~ 161) was the highest. After parameterization on the basis of field observation data, the
dynamic curve of ET was consistent with measured dynamic curve. The slope of linear regression was 0.997, and the efficiency coefficient
was 0.808. These results proved that MODIS-ET model has efficient applicability after parameterization in the study area. The study could
provide an applicable ET dataset to support study on water and heat balance in Pan-xi tobacco planting area.
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