H16% H2m ] 2K ) 2K H B 2R B 5T e 24 4] Vol.16  No.2

201844 /1 Journal of China Institute of Water Resources and Hydropower Research April, 2018

XEHE:1672-3031(2018)02-0141-08
LAIFAFVC HEH# 2 83t VIC #2211 & /k SR U 2 I i 3%

IR, RTEY, R, BRAN, HARY

(1 R EDRADK R RFABEFE B, Jbat 1000385 2. /KA ER B HEHT 5k TR H R BP0, bRt 100038)

WE: HESEES A AK BRI M EERA SR, MR LIRS SR IER S BB A BFE W, &
SCUAPE AR M R AT X, X AT T MODIS 32 J 548 Ak 55 09 il 1 BLURS 25 (Leaf Area Index, LAT) . 8 % 35 45 5L
(Fractional vegetation cover, FVC) i Fl 3 25 A B 2 B0 VIC K SCBE BRI R 2 + HE 5 K B (0 ~ 15 em) G E 52
Wi, SEHLEER], SN SRS B L, ST MODIS B 8) A LA K FVC YR 2 1 VIC A BB 0 10 22 )2 1 38 9 K &
MK B 4w, HKEB st B R, W2 Bias A 0.101 em® s em™ FFEZE 0.032 cm’-em™, ¥ 7 HiR 2
RMSE ] 0.135 ¢cm’-em ™ FEE 0.071 cm’ em™, MIERERIM 0.483 EFFZE 0.836, dE— 4R, PifliE bS5
X VIC RS 14 32 J22 - 48 S /K B ALAUURS B 30 — g (52 i, (B FVC 52 B R 2

KA VICKIAL; LSRG MAEE; A0 =K SO A

PESES: S152 XHFRIRE: A doi: 10.13244/j.cnki.jiwhr.2018.02.008

1 WFRE s

e M K R R Bl - SOKAA B e R R AT R — U SR, KOG R AR RS
VA AR A 7 AN W) U A A A AR o A UK OB AR IRORYE B L i s B AR
B G oK BB 0 B B F B, VIC K SCHE A (Variable Infiltration Capacity Macroscale Hydrologic Model ,
VIC) J& — Fi k7 7K A~ iy 5 Boli — ) BE 2k~ B A 400 10 o0 A SOK SCRERY , 7R . Z8 . /R AU
S5 ARG TS IZ AR o Nijssen %A VIC KA BT 1980— 1993 4F 42 3RV [H 2043 3 19 7% H
IS KB s Andreadis %5 R T VIC BRI ALY 0.5° 40 B R i + K 4 MR VERE,
BT DT s E b 3 KRl 1920—2003 4F 9 T 5 B Wu TR VICBERERL T 1971—2005 42 575
30 km 4> B Z 3% H 58 & /K i Zhang 28 F FH VIC BB #5777 1952—2012 4F 4> o [1 0.25°4) #F %
A 3 3R K ST SRS EOE 4 .

FEREAE A T W E R, JE LK S 5 b R RE i 0 SRR R, IR B 5 R R B f R
IR B0 2 B L H R KUK A A A S A — i R RS U A A ROK SO T S
H, Hohnh R IE % (Leaf Area Index, LAT) 5 HH 8 78 35 45 30 ( Fractional Vegetation Cover, FVC)PMFfE
AR B AR R R B 52 W 5 A SR O BOVE I RE Sy o VICK RS, BRONTE OL T, AR Bl 41
JYHY LAL g [ € B W80, AAFTEAERR 24k s B WIA% B9 FVC R [ 5E 1 W 50, AR N SR .
SR, BRI LAL T FVC BLAT B 25 22 Sk 2 B DX 30 () 1) 2le A8 1 A8 Ak . VIC AR Y 78 BRI B0 R 1)
T S A WS B0 v W B et L SE AR B A I s 22 S, S TR RO BCALOR T . HET, A sk

Sl PR B O M BB M g VIC KR B A S8, IR AT T MG 0T . Mao 2571 FH i
1] 57 95 [7) 1k 22 45 (Land Data Assimilation System, LDAS) R LATF= Sl /E T VIC 455 54 48 9 2 8050 s
Yuan %Wfﬁﬁﬁ%%ﬁj\jﬁﬁiﬁﬁiﬁ“(Advanced Very High Resolution Radiometer, AVHRR) R A H Ay 2R 5

Wk H . 2017-09-08

PEHH - E K E SR THRI(2017YFC0405803) 5 H [ K R K HLU R} 25 BIF 5T e B4 30T (120145B232017)

TEH RIS FE(1992-), 2o, #HrsmbrdhZe A, @i, 2N HE KRBT . E-mail: wanghui8169@foxmail.com
WEEHE . WFIE(1972-), B, GEROEIA, Wb, HMIRGm g T ARG, AR N GIS Ry I AFSE .
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i Je LDAS $2 43 (0 4w B4 )V 1 VIC 888U /Y i 25 A8 0l 2 808 . JF DUHE y VIC BERL g A 2 4
AE A0 AL AP P [ DUVE R B A A8 0 o 1B SO AR AT RAF R S ZAS W RE ), RE AT AR AL 9 25 LAT )¢
FVC#¥5 . MODIS(Moderate—resolution Imaging Spectroradiometer, H143 F3R WAZ Y6 1A ) B BE 18 $2 4L
A ERAG BN AS R S, 6 VIC AR TR A 107 FH 4R 3k 2 % 00 40 0 F% . Tang 25" % BLJE T MODIS i 3 &%
LATH ¥ 66 1 45 VIC AR U £ 88 7 BF 94 30 4k 35 25 XU X A9 - 38 & K ik S 28 HORE RS 4R 0 5 Zhou 55 I
TS S80S 5L T MODIS 19 2l 25 4 4 2 BOre 8L N T v i X PRI Y, Ok A T 2 A A 9 2 BT
rh ] 5 0 3 del B AR AT B A B A 25 B AR U i LS R . [ X MODIS A w5 B 7 LE VIC S AL rh A
P HE S KR TSR AR D

BT, ASCHIHI MODIS LALK FVC, FFJ LA K FVC X VIC A4 L 38 % K 4 12 iF 78, F 5%
P X VIC BRI 3 22 3 S K RS2, S 4 VIC B A L3 5 K i i BLURS FE 3R 1k 2 2%

2 WX K

21 BARRX  ASCHFE XA TP A A XA A, £ 91.68 ~ 92.44°E, 4iJ¥h31.06 ~ 31.82°N,
P X YR 4650 m, & i e B IR, B RO 22 0 WIS DX M R AT 28 A A4 SRR A S B
JE R, R EERR A T AR . 1% H X E W FE A N = R KR,
FERA, R T, KRG R, FPHMWA-2C, 244ERNKH 100d A4, HFREKEZ
500 mm, /PR BEZE. AN ZEILA MY EE, ZEWERGEN, £ 7T 15%MEFKE; 1 2 RAE
F R OKE o TR R LA DR, R e D f o D ) AR S R G e S, s AR A+ 4 i
&, BT e R,

22 HIERWMAE HIFE VICHE R M SOk EBEIPSE, ASCIE T MODISH 8™ M Eds . <
G b B B A sk S b B K R SRR A R X B AT T WAL B, DAL AT VIC AR
K B 45 S (8 AR DG 43 B SRS VR

2.2.1 MODISAEA = 24  MODIS B b 73 B ARG, #5240 T Terra, Aqua W DA |, J&3E
] b BRSO 2R 5 (EOS) T3 o FH 1 X000 4= K A5 9 F0 9 B 2ok 1 o AL R, LR ORISR T L B
BRI B ~2dEH —ReRE R, JFRMARTERE . it RmES . = KR KEEZ
b FH 7 S B 1 T 2 IR 55 o AR SCRE PR [R]E R 2008 4F 1 1 H 22011 4F 8 H 31 H A9 MODIS LAI 8
H 7= 8 MOD15A2 LA & i MODIS NDVI 16 H 7= 5 MOD13Q 18 ) Fve, ANanF .
NDW—NDWSI

NDVI, - NDVI, (1)

Kf. NDVIL, NDVIAY B #+ SRS NDVIE, HsRIE > (9BF58, BNDVI =0.05, NDVI =0.8.
DR BIETE By 25 R 0 S B0 VIC B 3 2 b e K BRI B2 e, K e A B LT MODIS Y 8 H LAT
i 5 16 H FVC EH i 1R 2003 BEA M4 B8 B3 H 40

t—1 t—1
V(t)=V,—=L+V :

t,—t,,,
AP k=1, 2, con—1 W AE BB AR A IS 0 HES B Y 5 5 0, R S5 ke 45 B0 X N Y IS 1) s v R I
AR B (s AR AELIRE 18] 5 V(2 ) Ao PR A A 5000 £
222 EIEARFALMEHE A SO E R BT RS AT SR B TR 2 P 2 A AU 5 H N T
Ak Jr 0 (Data Assimilation and Modeling Center for Tibetan Multi—spheres, DAM ) TE VY A 36 XAR i E JH
TR ST R T R e D DX 490 5 I WS U Y ( Central Tibetan Plateau Soil Moisture and Tempera-
ture Monitoring Network, CTP-SMTMN) Jir 3% 4E 1) j:fg%éﬁ‘?ki%ﬂ[ﬁ%[mm o B4 30 minf S —wk, MK
¥ 13K S A SRR R4S M VR 5 10, 20 #1140 em b i -+ HEVR 2 B4
75 L& B UL B Al o 4 5 Rl Y Ze bk, AR SCEE R CTP-SMTMN A9 LO8(31.662°E, 91.795°N) | L.21

FVC:(

I (,st<1,)) (2)
k+1 k
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(31.172°E, 92.197°N). L27(31.664°E, 92.342°N). L34(31.259°E, 91.799°N) ¥k £{ 201049 JJ 1 H &
20114F 8 71 31 H Z (Ml Y BAm b A - 5 (P 1) o

91°0'0"E 92°0'0"E 93°0'0"E

- = ﬂl.ﬂ-‘ﬁj"'."-‘ s

z =z
o - =3
OO (=)
- ;
. " |y ;,-'.
z o o I
= T i )
o8 k K _ o8
* .-;nh
:Z L :'q.,. :Z
o = T = =4
2 o7, age TR i S
> S =T 2
2t :
= '-'.‘!r’."u :'._:.H:I:-
TR LI e
.0 1020 40 60
E) _: ] — -—r;.':.K- ey - TR T |
91°0'0"E 92°0'0"E 93°0'0"E
- M Kk
W S bR [N
® i | AT |__E2En
Ul g sk I (7 P 3 A
L 47Bon 0 L RN
i £ %]

BT IR IX B b 35 K Ak LN il 153 A7 53 A1

VS T AR S, 10, 20 A140 em Ab ) HHES K SRR, S5 VICEBRBRIHEAT0 ~ 15 ecm LHEE K
IR AN BEIE T BT Lo A EXTEL, X b AU A RS K AR DL AR TR, AN
0~ 15 em 582 (B IR R & K i

9 Oy X Zy s+0, (X Zs o+0,_1sXZ

10~15 10~15 (3)
Z0~5 +Z5~10 +Z10~15
:T:tq:‘: Z0~5‘ Z5~10‘ ZIONISQ%IJ%ONS\ 5~ 10\ 10 ~ 15 Cmi%%’%g, iéjﬂ‘jSCm; 00»«15\ 00~5\ 05~10\

0,0, B R 0~15, 0~5. 5~10, 10~15cm IR KR, H.

0-15 =

0 40 0 . 0 + 0,0 + 05
st 0 wtts 710 2
p.s=053 05 0= ) 5 Y015 = ) = D) (4)
ALY
TS5x0.+625%x6,,+1.25x60
00~15 — 5 15 10 20 (5)

e 0,0 0,0 0,5 5 R WIS, 10, 20 em &b - HERBIS K
223 EAbHE RUKSHEIE LR T 2008 4F 11 1 H Z 201148 8 1 31 H A [ 5 Jm il 1 A4 T
1{%%%~m$[17](CMA Land Data Assimilation System Versionl.0, CLDAS-V1.0) H = EdE, dsfE
KL R KR, R RS WESER,

A+ 8 S BB s 3R 4y il 1 B 4 8 804 7% (Harmonized World Soil Database, HWSD) #24L, #84> t
SW AT B AU KA 2 45 B AR AF SPAW TR A5 8, {48 DIEAVARI S K& . RBOK T B EE | K e
AL AR BIERE . LHUOKY RS mAE R 2RSS
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3 BER R ik

3.1 VICHRE  VICHL AR I F K & 1 5 5 Bl -] B8 & 117 19 29 A SXOK SO, il AR i K 2% |
PRI A 27 R I R AR J& W Rk 2 A s A 2 A S R BR F  L B R AN 1AL G K SR R ) B i TR A A
AR, R ERZERL ., MRz 5, ety ke, BREmE . Wn. HE
MRS EITHE . LA, VICH RIS EE] T 8 — WA NAAAE R T 2R . e, HIRE KA &
SEJRYERRIE " L LUTF Sy VIC R AR 0] - 58 5% K i 14 5 g B AR R
VIC AR A T R F )2 e & k&>
00,

qufﬂ—E—KW)J@Juagg (i=1.2) (6)

K 0o LHARBUEG R, 2 NI RN LRIRE; [ W FBHEER; £ NREE; K(0)KNES
s D (0 ) L HOKYHUR L

I, K(0). D(0)diid £ S so EA g, A 30X 88 2t A ] 45 i 19 1 2 MO0 BLH 40

RO AR R R B b 32 B B A2 R o VIC AL rp B 28 O thy 3R 0 2. TR R R RE,
MR ZE M R E RAR 2R E ™, B

E=E_+E +E, (7)

K: LAISWHEZERE, . M EBEA LW . )2 58 R K LATI 0.2 457, 1EFE K 7T i
i, R ERREE KR SEBIE; EEEAS LA, SEWM; WIAISE, | EJIE
%/z% [20, 22, 23] .

BEAMIAE LR R ZERURE |, JEE, . E . E R AR A AN ) 3 2 B B o i B O S A AR

c

E:ic'l.(Eu.n+E1.n)+C;"\“'+Z‘ E, (8)
n=l

N+l

Krrs € Fn P B BN X 4R A B B S L s C, R BB R, B C =1,

FEVICH R Z HIEEKE MR, SR LATS FVCHEREKIE | )2 28 8 A 7%
MRS T — e ER . Horh, LALS 5w B g e 2 e R K S e 2R, T S e #)
HIZRE SR, LAIS &bt (7)), MeE S g o, HV AR WA E R 2K R S
WEAERE O Ha(8), MIAE P T A Bt 55 b R RN 8 KN CBPZ AR FVC) 23 52 ) B 43 1 i L
T 5 ) 1 32 D A 4R 28 R B R
32 MWHIEEAAHFE KN T OWLAIS FVCX VICHE IR E 1 IE S KEEmE S, HE T 5FH
BE IR A H R (R, SR ER R EAT H S K E R

Hr, ESH VICE RN LALTE FVe, SEONLATA G . it 20RO LA FVC:

FVC=1-e"" (9)
3.3 GeitigtR A T AW PEAL VIC R [ RE g 5HE 4 A O I ALY 2R )2 1 HE S OK B B HE R 1,
i 0 2% (Bias) . #95 H% 2 (RMSE) , A1 280 (R) X =R Ge i 48 bk dE 73745 & HiA T vIC
P RIS A 3 2 498 5 K 5 ol A OB = R A e iR 22, i R a0

RGBS TR

LRI CTE IREWTE S LAI FVC
E MODIS LAI HF MODIS NDVIHE
EY) MODIS LAI HER BRI
TE3 [RITENN J&F MODIS NDVITH:
EX! R ERIA [EIE NN
UER LN FET IR BRI LAT 55
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Bias=E (0, (1))~ E(0,(1)) (10)

b B )NV, 3R )E S K B B 20 5 6, (¢)2 VIC A5 U AL 0L 1 ebof 220 1) % )22
FHERBUE K s 0 (1) kLI B o 20 i 322 - R RSk A

KI5 R ZEAN IR T VIC B RIS ADL A4 2 )2 138 55 /K AR T o O AORE 2, RMSE th T 35

RMSE:JE<@M(Q—9®Q»§ (11)

FHOG AR A 8 T VIC KB RUEE LB 2 )2 3 5 ik 5 0 s 00 I (L7 IR ) ) — B B AR R T
P, m R

R:E<@m0)—E<%AU»(ﬂAU-E<Qﬁo»> (12)

Tin® T4
sim ob

4 LER 55

i VICEIRL, 435I 1R SF R g SR A A %, XH20084E1H 1 HE20114:8H31H
AAARIG S0 1 HE S K IR AL, SR T 20104E 9 F 1 H ZE 2011 4F 8 1 31 F1 Ak 00 ol 5 41 of 65 40 &% B i
13K B2 Bk
4.1 HBLAITEREROEM HE 208, MRS, BHFE2E 4K S FRZE -5
TOKEAREE & o, 20104 10 H E 201145 A kg Ia], 7 £ 2880 3R 2 55K
HEEL21, 127, L34ul Mt R 4B B A S Al 20104E 9 J1 5 2011 4F 6—9 A A vk VR A 1],
HEBII R Z S KB AN A R A Al . R, Mt %4, HHE?2
TE 4RI S 5 S K B RS E i F 3 Bias M 0.101 em’+em™ FJF & 0.145 em’+-em™, RMSE M\ 0.135
em’em” EJFE 0.166 em® em™, RM 0.483 FTFZ 0.792, FHIIRZERIA, BT, FnfE -
— BOME R X A M B R RIS fb R B Gl SOUR I e B

P 2 a0, A H B AR ERIN LAI{E (2.0 ~ 3.8), MODIS LAIE (0.1 ~ 1.7) B AR A% . M2 VIC FE Y
X 5 J2 d R R K S e X, LATRRAR, AR 562 i R B K kb, @2 28 R AR LATRRARff
TR IR, MBS Z I R4 X5, EEELESEEEB N> S S
o RAATE AR, AME S RZ LS KETE, 2 IS KENEMIE R Gl REN K.
K BE R B . LU BRIN LAI, MODIS LAT B E 3504 5 a5 X S R AR 5 R i 8 AL R, ik ml Rl
FH MODIS LAT ) J5 %8 2 AR HL 45 5 114 74 1h i 35 BU (5 FH )y 28 4 50 i 1) DAL
42 FEFVCHEBERMEMmM hIE 205, JrE3MBERIECR L £ 48 W B U6, JUHAKER
e, S 58 3 LA R B S i KR I R R 2 S OK RS E10~12H . 5~6/,
T 3 BERE B E R BT IL I VR B AR b L AR . R 20T, ML P E 4, MR r R 37E 4RI A £
K B AUE /Y T3 Bias A 0.101 em’ - em™ F B % 0.031 cm’+ em™, RMSE M 0.135 cm’ - em™ T [ &
0.071 cm’>em™, RM 0.483 b T4 0.834, %2 KURKEAL, BO0KS B 00 42 &, A8 Ak i 34t B0 4 & i
SOULIAE Y 2R B

2 0] 40, T MODIS NDVIH 21 FVCAE (0.02~0.91) 7 43 i 8] i A T 2RIA FVC i (1E &
1), HUKEBIROE A 0.04 LLF o VKT, 35 XA A8 g LT 4 38 Al 28 (3L F MODIS NDVI T3
FVCAE IR 2K F 0.04, MODIS LAI R ZAR T 0.2), ZE# LA B3EZR A3, Ml 4) ~ X (7), Ik
FVCTHE N1 & SH LR LSE N0, 1555 478 vk B 2 1 58 S K A R gl i i 5 5
F MODIS NDVITFF FVC L b vk AR A 1 3825 K i Ab F A& BEVW L, A G RE TE A ASE 400 1R K R 0 2
JZ 3 K AR AR PR 52 B R Al AR b R
43 FEBLAI. FVCRHEMERNEEEM mE2TH, FEINEBRCR £ 46 W0 8 80E,
AT AUL VK R 0 ) Y S o S K R IR E I 52, I AR O 5 v i b B PO R R il AR fb ol B . e ER 2 w0 A,
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3 175
s
F 50 g
2 3
g 25 @
=
# 0
.H
E .75
E
g 50 £
% <
& 25 2
= &
=
4% 0
_ — HE2 — HE4 — T AL - K
3 .
E
]
<
<
=
H . . "
— ol AU - K
E 04 175 0.4 04 7
> .
i 03 50 0-3 50 0.3 50 £
2 <
g 02 25 25 2 255
%\ 0.1 0.1 0.1 &
ﬁ_ﬁ 0.0 0 0.0 0 00 0
— HES — F%4 — RO -k
4-——MODIS LAT —¥KIA LA 4, ——MODIS LAI — #Rik LA 4 ——MODIS LAl — JRIA LAT 4 ——MODIS LA] — BRIk LAT
= ==
34 L 341 34 1 34 L,
_ 4
j 24 \_\u 24 \_\—\_ 2 e O ’."./\ 24 _\—\_4
14 ~ 14 A A M . J\ f 14 ,'P\/\
N //\\wa . AN \ 1 V\\/-g A N A
0 —— ob—_ 0 e 0 S
——MODIS FVC—ZIAFVC ——MODIS FVC—ZRIAFVC ——MODIS FVC— BRIk FVC ——MODIS FVC— 2RI FVC
o — BN LA TS FVe 10 — BN LA R TS FVC o — PRI LA 5 45 FVe o — 8RN LALT ST AR FVC
_ - i - —~ .
o | ‘—\_/—I_I_\__\_ [ ﬁ | — ~ /f\/ | ]—\_I A
Z 051 I~ 0.5 [ 0.5 / 0.5 \
/ N \ A ] N oy / \ /=
\ o V\ / / >
0.0 +——> e 0.0 e, 0.04——r= — 0.0 ke S ;
2010/9/1 2011/3/1  2011/9/1 2010/9/1 2011/3/1  2011/9/1 2010/9/1 2011/3/1  2011/9/1 2010/9/1 2011/3/1  2011/9/1
I} i) I i) i i) P fia)

P2l 5 5 -5 BTN A5 22 M AR 2 R T |

T % 4, RIS VE 450 S0 58 5 K = BLUUE 19 °F- 3 Bias A 0.101 em’- em™ N Ff % 0.032
em’~em™, RMSE M 0.135 cm®em™ FEZE 0.071 em’-em™, RM 0.483 FFFFE 0.836, i%2% KIEFEAL, B
PR B B A2, AR B AR Ak AOW I A B o O R LI SIS S R 3R,
MODIS LAI X A# 45 )7 %& 1 #4 Bias b )7 %€ 37 0.001 em’~em™, R FE )7 % 376 0.002, FVCXF VIC 15 R 78 i
I8 DX 2% J2% - 8 5 K i (RS RDDRS B 11 5 T S8 02 R T LAL
ZEA LA BB s A, BRI T AR B WA 00 R e B TR R S, RURI BN LA FVE S
BOHAT VIC IR (RD 7% 5) . B 200 A, 5 2 5 7E vk R M SRR Ul Oy 8 4 Prele s, #E 0K
WIS KB TR, MR, ML R4, TR STE 4R A £ S K R
WUE 19 3 Bias )\ 0.101 em® - em™ B & 2 0.067 cm’-em™, RMSE M 0.135 em’-em™ FFEZE 0.100 em®-
em™, RM0.483 - F+% 0.720, RZEFEM, B ERE, SIGH TR 4556 6 2OWNE /Y %
B, AHBCA B KIS R K IR E I G 5 VR b 72
B 2 A, 5 58S (AR TR R BRIA LA SR AR 0 FVC{H (0.63 ~ 0.85) ik T+ 1, T IEZE L&
BAUAT B k3t , 2 10 K VR 0 0 26 2 R K G ARUE AT T AR, L Al FH BRI B30k 144 7 48 4 BT A A5 40
SEREINFA LR, Akt FFVCEE &, R R RS IR EAL, BT BN LAY
0 FVC YA AR AR 00 X AR MR AR, W02 S A K R Ty, Tl R N vE A Y LAT
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F 2 VICH T R BRI 445 Jr S 10 A5 i 0 s B M AR 2 o e Kk B 25 SR e St 1

I A
R RS NI
108 121 127 1.34

LED 0.012 0.048 0.014 0.055 0.032

EY) 0.124 0.159 0.111 0.188 0.145

Bias/(cm’+ cm™) VEX 0.011 0.045 0.016 0.054 0.031
VEY! 0.105 0.103 0.067 0.129 0.101

UE R 0.072 0.074 0.033 0.091 0.067

ES 0.052 0.084 0.065 0.083 0.071

VEY 0.149 0.178 0.140 0.198 0.166

RMSE/(cm®+ cm™) VE X 0.052 0.083 0.066 0.082 0.071
VEY 0.140 0.138 0.118 0.146 0.135

GER 0.101 0.107 0.085 0.108 0.100

VES! 0.875 0.799 0.821 0.850 0.836

VE 0.812 0.814 0.741 0.803 0.792

R E X 0.875 0.796 0.815 0.851 0.834
EX 0.463 0.476 0.393 0.601 0.483

VER 0.747 0.687 0.665 0.780 0.720

s NDVITHE FVCAHE MR A , #4732 15 K B
5 45

AL MODIS 1 J8 S 4 A 53 1) 20 A 4 2 08 3K 20 VICBERY , BLHlvg scs ih B 2008 4 1 /1 1 H
F20114E8 1 31 HIRZ LT KA (0 ~ 15em), LA 47 8 A A 8% S 80 LAL )2 FVC X VIC KU R JZ
TS KRS B R, S5 AR (1) 8 MODIS 3 25 LA H5 BK 5h VIC AR, R M 0.483 T+ &
0.792, JLF)2 8 5 K G B BALUE 55 56 s L0 F A6 B T) i A8 b e S5 — SOk T A, RADLAA Y R G T
fabEE s s () MODIS 8h 25 FVC B8 3K 8 VIC R, S Bias )\ 0.101 cm’» em™ F R % 0.031 cm’
em™, RMSE M 0.135 cm’ cm™ F &% 0.071 em®-em™, H K2+ 35 KR A UG 8 & 87, JFHR
M 0.483 FTF 2 0.834, HEHIE 5 0 s LIS 78 1 1] b A fb R A — ot B R L B LR T
)2 HHET KR WA AR A, 0 L AR A AL R Al R R 2 SRR AR (3
P AS M B 280, (8 1] MODIS 38 40 Al 3 i s B A S 80 F 4R T T VIC LR )2 LS KE W
KGR, BCUEDR AR ADL R DKVR S 3 5 K B AR, B 9 BEADL R 10— 12 1 2 5—6 J1 19 - 3 vk il
A A
Bigt . T o SO R AR AR 0 B T RCOHE TR R R B85S — IR AR (CMA Land Data Assimilation System Version1.0, CL-
DAS-V1.0) A7 5 504 -

& % X #:
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Spatial-temporal characteristics of seasonal drought in China from 1959 to 2014 based on

standardized precipitation index

DOU Xiaojun' *, LU Juan"?, SUN Hongquan'*, SU Zhicheng" >, WANG Yaxu'’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood & Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China)

Abstract: In this study, series of precipitation data of 597 meteorological stations from 1959 to 2014 were
used to compute 3-months (seasonal) scale Standardized Precipitation Index. Then the Rotated Empirical Or-
thogonal Function and the wavelet transform method were employed to analyze the characteristics of spatial
distribution and time series of seasonal drought in China, respectively, zoning the drought divisions with re-
spect to each season and identifying the major drought periods of China. The results show that: 1) The
spring drought is mainly distributed in the Huaihe basin, the Yangtze River and the Heilongjiang River Ba-
sin, etc.; the summer drought is mainly distributed in the northern part of North China, the Pearl River
Basin, the Yangtze River and the northeast, etc.; the autumn drought is mainly distributed in the Yellow
River River, southeast coastal area, Liaohe basin, etc.; the winter drought is mainly distributed in the
southeast coast, northeast region, Taihu River Basin and middle and lower reaches of the Yellow River,
etc. 2) The main drought cycles in China are around 10~15 years.

Keywords: standardized precipitation index; rotated empirical orthogonal function; wavelet analysis; China;
drought zones
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Study on the effects of vegetation parameters LAI and FVC on soil water content simulation

using VIC model

WANG Hui"?, SUN Yayongl‘ *, HUANG Shifeng]'z, MA Jianwei” >, YANG Yongmin]'2

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood and Drought Disaster Reduction of Ministry of Water Resources, Beijing 100038, China)

Abstract: Vegetation parameters are an important input of the distributed hydrological model and have a
significant effect on the simulation of water cycle variables such as runoff and soil moisture. The paper
took Naqu, Tibet as the study area, where the effects of Leaf Area Index (LAI) and Fractional Vegetation
Cover (FVC) were estimated by MODIS data on the simulation accuracy of soil moisture content of top
15¢m layer using VIC model. The results showed that the simulation accuracy of the surface soil moisture
content based on dynamic LAl and FVC estimated by MODIS data is significantly improved compared with
which based on static vegetation parameters, and the improvement is particularly evident during permafrost
period. The Bias decreased from 0.101 c¢m’-em™ to 0.032 c¢cm’-cm™, RMSE decreased from 0.135 c¢m’-cm™
to 0.071 cm’-cm™, and R increased from 0.483 to 0.836 by using dynamic vegetation data. Further analy-
sis showed that the two vegetation parameters had a certain influence on the simulation accuracy of VIC
model for the surface soil water content, and the effect of FVC was more significant.

Keywords: VIC model; soil moisture content; vegetation data; distributed hydrological model
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