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Advance in the Inter annual Variability of Vegetation and
Its Relation to Clinate Based on Reanote Sensing

MA M ing guo WANG Jian WANG Xuemei
(Laboratory of Renote Sensing and Geospatial Science CAREER] CAS Gansu Lanzou 730000, China)

Abstract Climate indicators suggest a waming of the Earth Since vegetation elicits seasonal dynanics and
annual changes the monitoring of vegetation change is an mportant activity to study global clmatic change
The daily tanporal resolution and global coverage of sane satellite sensorsmake it possible tomonitor vegetation
at different spatial and tanporal scales globally The pre processing of ranote sensing (RS) data affects
monitoring results directly so a lot of ntemational organizations perforn global satellite data acquisition
receive process and create data sets which strongly supports this work Indications exist as well that an
increase in global and specifically boreal vegetation activity occurs Themiddle and high latitude region of the
Northem Heanisphere show a widely increasing vegetation activity while arid and semiarid regions elicit a
decrease in vegetation photosynthesis in the Southem Hemisphere It is suggested that precipitation and
tfamperature are the primary drivers for inter annual vegetation changes Vegetation cover changes are also
highly related  ecosystans susceptible to global clinate change

Key words vegetation inter annual change clinatic driving factor remote sensing

Wk H #2004 10 154847 H#: 2005 10 10

EETWH: EXARMYES @0401062) ; B K EmBAW LB 863X M (2002AA133062) ; [ A} 45 35 5 EL R 38 4z 75 KX
BHEAETH 20028 D P ERMERT X 2 KIAIE S TR 70T A5 0L H . ©ACX2003102) 5

N BHE a976— O, T, @IFFFE 5, 19984F Bl T 22 1 K 5 4 3 M B Bl 2003 47 3545 Hh (B A} 2% b 18 8% L5 o] 1] 2 B 2 e 1 2
A5z, BN F A 7 A P [ TS b AR S, R RIE Y 2055 . Email mmd® lIzh ac en



422 # J& ¥ 4 % 10%
A k¥ ¥ (Soil Adjusted Vegetation Index

1 5 = SAVD MU AT N ] 45 B — b 2 R e B
( Seasonally/TME  Integrated NDV] SINDVI/
Bk 2 IR ) kAR S R G TINDVD " B 3R B¢ #8 % (Enhanced

NG T A 5 Fr B R R I AR i SCHE R4, A8
AR T bR SE T R AR 5 H bR R N3N 5
(1) 4 BRAR AL N6} il s A 785 R G5 NSRS R
PN ) SRS SY PR N BN TN S/ = R U RN G
TH a5k AER &40 G lobal Change and
Terrestrial Ecosystems GCTE) ” i% N 24§17 [H Fr 4 Bk
AL I BRI AR W R i

FH T HE A H A B S 1) A o AR A RN 21 AR A ) AR
R H AR LS L KRAUK I E R ‘A7, 1
— & IR LRI T Hh 7 55 1 AR Ak, 7R ARk fL
W 7 4R7RAE IR, B DO R 4 1R 3 2 e
MAT LA — LR RS A g 2T
B 555 (A1 AH BLAE 32 BEER IAE AN J7 T« 1
R0 S ) T S 5 R A e A R SO E . T
T BRI NAN CO, I B w5 S8 A 2 5| R A 4
B RGIENAAL, BFECEE IR SO A A
KENT GRS, 24500 2 3Rk /.
K T] 2R 1A B 3% 2 R AR B AR AR AR B T JRA T3
U bR ff FOASLAU i 1 A2 25 R R K B S R AL RRAE , 48
INERREAFEARA . BRI, 3 204K, BF AT N
S H 2 4Ot 1% 18 B 5 0 (Spectral Vegetation
Index SVDIFJE | K& 4 BRIE B % 3 4 b A2 46 K
H5SU5EK R MBI, EIX L 50, RSN
AR T B

T TR RE IR RS 2 0 1 R 48 B ek
SVIR K SV IAME A [ A= )W) BRI -+ 43
SR T EL AT DA R AR IR A S 2 I 4 2 S i
A3 S A E] T P2 A REm . L — b ZE(E B
18 % (Nomalized Difference Vegetation Index
NDVD: NDVI= [NR—R] /[NR+R], £ NR}HN
WL AT AN B 2, RONAT 3 B it . NDVIFHL
EYEHEN —1 0—1 0, —fRINNAEKZFETT NDVIE
B 0 1A ERORA A G, N gk (R B 1)
Hhns 0 TRAUR R s R ICHE 78 75, AR = b
VAR KR UK F s Y. TSR B, NDVIAI
Y& 1E B %k Bt (Photosynthetically Active Rad iation
Absotbed by the Vegetation Canopy, FPAR) . {$#] 2
A% NetPrinary Production NPP) . LALAE# .
o S R E D BRI A R Y. NDVI
TR I R AER S SR s bs MY %

Vegetation Index EVD " 28 F Kk —.

TR — "M 5K 2 2 A BRAR AT 55 Hp 1) 38 220
oy, Re—NE IR, B4 WA RRE 4 A2 1k
T A p i e e FE A . BRAT I ST
T SR T BB AS I DA W 7 25 AF B AR AR 2 b S B0
AR S A5 3K B 3 ()T T334 T 17 2 (1 [m] B AN R0, 9%
TEA S RM A Dynanic Global Vegetation
Model DGVM)IGHE 57 —SCH 4P 8. BLRIEM
K 4 AEA A PR A SR IR SR A AR A 34N
I iE

2 e

w5 FH A 1 T A RS LS NOAA —
AVHRR, SPOT, SPOT VGT, MODIS Landsat ™ #ll
ETM + (7), ASTER, SPOT 4 f1 5 IKONOS Quick
Bird, A~ [Fl % A5 i B KVE FAEE R =00, & 1
1t AR, I AR SRR LR T £ A RN 2L B
K BB AR 2 AL RH S (8] 43 MR S5 E . A 3 %
L2 1] 43 HF 28 5 LR, (0 H5 57 ) 30 mT DLk 2|
Ld, 1ff AT LA e Bl sl i 3k 19 . 5 6 Fh Bkl =
8] 0 R o, AELER R p ol LR, J B S, FT AT 3
Tl gt a3 3 o FH 78 22 0 R N B sl 4 K0 (148
PRI b, J5 6 R BORNIN S FAE/NREE ChIX,
NI 3 1R = R FE R - 1 78 =6 1) 2 AN sh 28 AR Ak
Wit b. fERFIA R P K L, Landsathh 19724F 7
H ORGSR TR BIILAE 1) Landsat 7— E7E#EUK
FUR AR 15 HE 2 B4, AVHRR M 1980 4F 46 4 b
S, SPOT VGT M 1998 4 4k 4 it 55 B T Ak
FE B A, MODIS M 2000 4E ¥ 46 B U B ds . i T
A LA B 1) R A R R L AR
W B R ., AVHRR ¥4 52 H i i % i i3k 4T
K 18] 2 ) 4 B 4F B A8 A0 B %R B U Y
MOD ISHIJ & o RURE 38 J% ) — A H 22 LR 0!, OROK 42
TN R 7 55 W () B8 0, K 7E A JE IR 2%
A kR AR 1

AVHRR, SPOT VGTHI MOD ISPk () P2 AE
BONIRFEAR, B T3 KA B bR 7 ] SO REE [ 52
M), 16 {5 L340 A [ R P PR SR 0k, 52 41 iy 5
B i 2 DA S AT A 14 A R FH R T A 110 22 5 1)



% 34 T [ 4 - T B SRR )AL 48 A B AR B 5 A G AR T o e 423
o1 AEARN I A IR AR I TL AT A B R AL
Table1 Geametric and spectral characteristics of the canmon sensors used to monitor vegetation
eI R /um NIR /um R HHE M IS [E] 7 B3 /d
AVHRR 0. 58— 0. 68 0. 725—1. 10 1100 1
SPOT VGT 0. 61— 0. 68 0. 78—0. 89 1000 1
MODIS 0. 62— 0. 67 0. 841—0. 876 250 1
Landsat ™M 0. 63— 0. 69 0. 76— 0. 90 30 16
Landsat ETM + 0. 63— 0. 69 0. 775—0. 90 30 16
SPOT 4 0. 61—0. 68 0. 78— 0. 89 20 1—4
ASTER 0. 63— 0. 69 0. 78— 0. 86 15 16
SPOT 5 0. 61—0. 68 0. 78— 0. 89 10 1—4
KONOS 0. 64—0. 72 0. 77—0. 88 4 29
Quick Bird 0. 60— 0. 69 0. 76— 0. 90 244 1—6
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