5 6% 553 1 O Vol 6, No. 3
2002 48 5 4 JOURNAL OF REMOTE SENSING May, 2002
NERS . 1007-4619 (2002) 03-0212-11
HH: S = L T
i E Pl A S R G lie 55 E R iR T
1,2 »_ 2 7,&}//\2 2
g diR T LEX #wHHEYS LHET
(L AARACHRERS RO 70T, B4 JLifpl . 2. FEBER RS AR bt 100101)
OB APFIURI AR A R 8 A S R A T BB ST P10 B SRR 3% 8 A

FEHO R RO 7K AR T Z2 45 22 A e ) A0 s ] B B — 2 B Sp A A SOOE R ML, e
el 2R R AR I A ZR DX (Rt 1—3) B 4 LR 38, FL A P IR 30 AP IR AA ORISR
TR = i 4 7 BRI B 2 ) 28 A0 O AL A 4 S AL Y 1 SR BR A A1 75 1T A H AL 7 BR AR — RRAK
B SRR e BRI B B B AR IR M D) B PR (TR ) TR SRR R AP
PRI R S WK 2 SEARORR IEAR R R . 7E 8 AMFEHt AR S B Hh 3T [a] Y U BV RE 1 XL 73 A S AEL B H
R o3 A e A AN 2 (8] R A AT p < A0 R, JUHAERT R EA SR G50 R X e R E AL bk

RV EACIEIE BRI ABE5EE Bt an 1T 3 [ bl AN (] 20 26 B2 A5 25 3 S e 55 219 A 32 R[] 64
oA
KB MBI R SIS B AR AR A s i Y

HESES. TP MERFRIRE: A

L 50 &

R K 23 A B 2 1 0 22 ST SR SR 1
T8 AL SIS RE N 43 1 A . B RS (BT R K H
X) b (AR A NERHEX) AR (RIEER
FAEAOIX ) K%L L X (BRARIX) | P48 DL /R B
JE(RRARFEIRIX) A5 AR 8 5 i (AT R ) BTy
F T R X AR T v x

IS F S A (1—8) A3 Al 1) NOAA R4S & 4
2 IE G, FIH AVHRR 9 1 3% BB (v D% ) Fn 2
W RS LT Ah)  VHE T IEMAL AR B0 NDVI)
ek aE A B IR 4 S SE R,
HEE A BTt NDVI (H. Rk —
WA NDVIAEAE M A A P R 48 50 ND-
VI){EH. NOAA JF4f E5 2 1993 42 4 H 3] 1995 4¢3
H. 3L 96 JE i) NOAA 1%, H P2 X Bi4E A
PER TR A TR, FEIEFIAI AT, T4
Xof R G TT A R NDVI B4 R AT 5 043 44T

RS R, 2001-02-16: 4&1T B &, 2001-05-25

RENFTA Y NOVI A0, A BRI, 45 & X35
FEBE I 2RI PR SR M ) B 5 28780, 0o LAY
Hu AU A 2 AT BRI A ST

2 &8 NDVI E 535 NDVI %%
ERHIEER R

ER T A S (SRR ) FERE AT 3R 1%
FES IR B PR R T 7 e S R, X B
AR R R AR S . MR A2 TR AT 1)
(vector) {E Y HZZ R, AT ASRHR BT A 9 4> T2
SRR A (10072) By LA FIEL - H4 £, LABR AL b
Ve A, DAL ARAE g 25 18] B A 134 NDVIE, 21
A TR NDVI A ARAS L £,

BixHE P ANFFIEME X1, Xoo o0 Xp, HATEAE
B THERS il 2 AN R m DR G RRIEE
Z0s Zoswvns T IXITAE (215 Zos +oes Zyy BB FRES—,
BB B m EIUSY) SRR

Z1=AnX1 T apXo+, - JFA]po

ESWE . b R 220 SR PREE BA R 87 TR # (TR 25 ) I 2 KZCX2 305,
YEBTE ST ATAEGN/R (1964— ), 55 Sty FRAGTHEN . 1995 4F v [ R 27 o R OT 15 L3 1 Bl R 8 25 1l o2 a7, 1995-2000 48, S5 )5
1 [ B2 Y AT 78T, A AL 2 Rl R B S A od =l R, EENFEREEEFIFE. E mail:

Buhe @hokkaido —ies- go-jp



5 3

AT RO R 26 < o ) i 3t A 25 2R 0 i 5 i AR Y 213

Zo = AnX1 T anXs T, + A2pXp

Zw = A X1 T a2 Xo 1 oo+ A pXp
XN, B AT 2
ZA?”:l (k=12 m)

XHL AR

(W EM—. Z M 2,7 ks o k= 1,2, -+, m) Y
RSN, BIRAEE,

(2) M= Z0 W B BUEFE (X1, Xz, 05 Xp) Y
P — R 5 R B RO R B K. T Z2 B B B
S 20 AR — kBT E TRk, H
LA Z, WEBRREETE A S 21, Z2, -,
Zy A AR — K T E T ok, 4. #dTl
PREEL A T A8 B0 1] B WY P AIE 7] B (eigen — vee™
tor) , FATHXANIIETHE T #2808 12 4> i &
HAFFERE, T L AFRr 2 1 BT
AR B 9096 T AMAT /N A, SEERAT 9 AR
ik &, 2:4) 73 NDvI g2, S E (E
B — 1) — 22 AR K, IS — ) AT REA
W8 3 T ZZ AR # ) Ly AE AL X /N2 HY 35X
FIRE M LA SN M) LTy PR Dy —ReidiAE v - AN
A ARk RS S G G S 7 G iR AT
ZET AL (EAE R AN B ) 803 - Ak e At
b ml R b AN B K R S R AR AL T P 2R
PEAZ AL, DR IR AT 22 25— 270 9 A LA AR A
Iy S RSB R MY (B —2 RIS )
BT BAV B — IR GRS, B NEN =
R AT NOVI BTt 21 8 A {3k 5 NDvI
HNAE  BA X R A A T R A X /N2 #% b
b DX 25 2 P P ] PR A 5 285 =, S5 D0 = A (T
B3 MERS —4) BB EE 58 " F K
Sy TRIRER A (R NDVI W ERAE 7 A 43, HLER
TEBGHERT— A X RERREREY . an
FEAFMLEEAREY : 555, B/ ERS (F
J§7r—6,7. 8, 9) MLREGHFFEEN 12 A 1% X e i
BRI ) % /NE, AR 4 A0y (805 AAn) A HEL
S IRIEAE. 5 Afn (3K 6 A4) LS — KA E
M7 Ay (s 8 Af) s —kigfE. £ 10 A4
(2 1L A4y BB —RARAE, R4 /N2 /L
o, LR WHEIAE VR EVEY) (AnEk 5655 ) DA B Fif
VEVIR LI Bl W B 20 B, e AR [ Y
TN AT REAS fig B L A8 L I R ZR b R A
TR TR, BN, 40P RS A HE

BARKL( NDVI) M 2852 & /N R S5, A 3 A
TAFFEG NDVI #5Jc:4 Ay ka5 A ksl
1456 F #4225 55 A Bt B Y AT
{8, TR AR HEAT 25 R4 TR b A e 8
AU IR T 11 A B RARE, 113 A
KT, BRI EARBE: 3 A& N E R
43336 ) K A E] Sy — Al 2 5 i 6—10
Ak 11 H K 55—k el 7, B N s
b VAR A R B 2, SR AR =AY
AR AR M 0 3 T 28 (R FR ) A5 AL B A
(GBS ) . ARACTEIE, 4 A 6 (5 HAEG
3 Aepsk 4 A _BA)FFE, HIBHR R NDVT) R A2
1L SRR T 65 7 5 8 3 5 s B 5 KR (L i 0
)4 Aal 3 A s/ ME(GHA), BoRilk
VR4 — 4F — 1 Y 15 b B A (5% B B i 2 25 4
Bz, R T AT AAS I il 2
RS AL B ML 0TS A RO R B0 NDVT) 2
A 43T v B B & /N2 (5 H) AR (8 A
1) PR HE B (85 T 45 10 P SR Rl 8
A5 TR R (RAEWIX) —4Eeh 1
BRI BT BB 7 Hak 8 Ak,
ZRTLIE 1A 2,

3 JUTUREHIAR AR R NDVI) Y HL A

FAVHE T R ZEIIR ST ) (A ZR—
S L) R T e 13 Al I XSS R 4R AL
() 7 A1 I DA I AR VR AR B 48 $0 4R i #E
FE(NDVI {H A AHZZAL) B, it 4—8 43 BN 4R
MR X B P AT 2 XA T B b MR R
Fab, UT LRy ) (A4S L ANYE R — S B b ) B
FRAR > FRAR L > PR R S5 B S >3 e iy A
PRI R AL DA S B AS R AR DY 2R A (R WHERR )
A NDVI ZEAV A, M50 NDVI) i BT
NOAA AVHRR 14 3 Bk ( CHy) A1 2 3 B ( CH2 ) 3045
(NDVI=( CH>— CH1)/( CH:+ RCH1))., iTEHH
NDVI B2 48 546 NDVI 7 f5e KAE B W1 Y (45
BRFIE) AR T XA XIS H Pk NDVI 1H,

4 R A R BT

EATE WA R0 2 AL AR L st 7 2 AR s, HLm)
A FZS (A A 2L BA —E A, XA PR 22
A, FEEZRIEUK B, TR SRR 5 4 35 5%



214 B

piing

¥ F65

PRy X s BTt R mnggk, B F)
FEHT VRS P Fili o A b sl R R, an &l 3 i
B4 FrR . WHE 3 B AT AR B R — AN A
TR B EAL AR AL, RAEY P50 (A — NDVI) B A AH
Y, HoE T o it EANE AP IAE B HE B NDVI) K
N 2257, TR = ANFEd NDVT B KAH L %
JME LA B ] b 22 5% BT B A SR I RS .
LA K R AR R — 4 A S A 43 A
IAE S A An 8 Afy AL R migs —Fh RE
— R AR, IAE 7 A 0y LUK B e $ s K E
HMIAE S A 9 At — A EgE. BA A
IF ) 2 MR EI L - AR B 48 B0 (B Y H0 30 B B 0 9
RN B R AR A i, BB AL 22 5 (BEIR ) —
MNAEA . BIZ A, NDVI 46 SHE K /A 25 4E
PR R I 4 R 3 = A NDV R

e, B 4 B TR AR B SR 3 A5 BTN [F A B
DS B AR TR AR AL R4 208 Ll X RS B
FEILATEEE . A IR HE B0 NDVI) Fe KAB A e/
ER I JLF= F2P A (RIS RS 2R ) - T
2R EERIAER AV NDVIE RN CB0E ) i 22
S b, ANEFEH 2 B[R — H 3y NDVI B K /N 22
5B R AE. BN 4 B TFAE . AR R
PRANE R SR AN B A ) NDVE K/NE R
RN AR A [ 3 L PR R A5 Hs Bk
ERTYIBUE R NPP (S SRIE(E ) (2 R, =2
A N 3 500& 3 FIE 4 fAS[R ZS A FIp e ? &
fTTNCAT U T B iR — IR AR,
(WITPCFFEK X > b & /N E X >R
AR RAEY)F8 5L 2= 57 3 IUAE LG (E B
HER b R R GRS RS A A (R IR o), i

—— T2
—O— TN T6
—— SR IE(E

—E— T
—— TS
— A9

—A— L3

—— LT

—— T4 '
=i |

0.40

0.35

0.30

0.25

NDIT

0.10

0.15

0.10

0.05

Bl L SRR (& /N2 ) 25 ) 3 A B S AR T 25

Fig- 1 The principal component of samples and their synthetically characteristic cuves;which

were taken from (the winter wheat land) of North China plain
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Fig- 2 The principal components of samples and their synthetically characteristic

curves > which were taken from (the dry land)of the Northeast China plain
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Fig- The curves represent the relationship between paddy field NDVI index and water

temperature in Jianghan plain
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Fig- 6 The curves represent the relationship between wheat NDVI index and water

temperature in the North China plain
2.0

—a— AP

15 | —x— HFEHWSIESH /A\

—O0— H Pk &
y VAR
0 Maiifi . x . , . X\x_._ >0

x_,*/x Nk
1 2 3 4 5 6 7 8 9 10 11 12| Af

=03

7T RICFR AR S KRS RO A 2
Fig- 7 The curves represent the relationship between dry field NDVI index and

water temperature in the Northeast China
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Fig- 13 The temporal integrative relationship between land surface index

and average wind speed in the Northeast China plain
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Table 2 The comparison of the ecosystem vulnerability in all sample areas

K5 NDVI 2R B2

AW YEA Oy A (A1) A A 2 M 5 P T B (%)

B 1 0.234
R 2 0.111
R 3 —0.492
Pt 4 —0.574
FEHb S 0.142
REH 6 —0.755
R 7 0.167
REH 8 —0.046

0 0

11,12,1,2 120
11,12,1,2,3 150
11,12,1,2,3,4 180
10,11,12,1,2,3,4 210
10,11,12,1,2, 3,4, 210
10,11,12,1,2,3,4,5 240
10,11,12,1,2,3,4,5 240
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Study on Remote Sensing Model for Fragile
Zones of Land Ecosystems China

. 1,2 . 2 . 2 .2
Buheaosier *~; MA Jian'wen s HAN Xiuzhen”» MA ChaoTfei
(1. Hokkaido Institute of Environmental Sciences Institute of Remote Sensing Applications, Japans

2. Institute of Remote Sensing Applications, Chinese Academy of Sciences Beijing, 100101, China)

Abstract: In this study three test sites with the same longitude have been selected from south to north in wetland area
(the monsoon region) of Eastern China- Five test sites with the same latitude have been selected in arid or semi —arid
area of North Western China (the Non —monsoon region ) - Production of Z4J-month time series of one month maximum
NDVI composites have been accomplished based on NOAA AVHRR and Landsat —TM data- Average temperature, pre-
cipitation and wind — speed data in each average of the month to be synchronous have also been input into computer for
analyzing the dynamically correlated model of driving forces of land-cover Changes Conclusions have been drawn that
land " cover change in China has distinct seasonal fragileness in each test site and their relationship has been found -

In the study, we draw the following conclusions :

(1)Vegetation is the connection of soil. atmosphere and precipitation- When using vegetation as an indicator of land-
cover change, not only seasonal but also spatial change has been found in the land-cover change- In addition, some un-
stable phase has also been identified- We conclude that the unstable phase in land-cover was related to the seasonal and
longitudinal change -

(2)The zone and coastal plain of east of China belong to East Asian Monsoon-The climate is rather wet- The corre-
lation between NDVI and temperature is obvious- But the correlation between NDVI and precipitation is not so good-
Therefore, we conclude that in a region of high precipitation, temperature is the key affecting factor for growth of vegeta-
tion -

(3)In northwestern China, the Big Xingan Mountain forest area, the typical grassland area and arid desert area al-
most lie on the same latitude- From east to west, the land-cover types are forest, forest-grassland, typicalgrassland. de-
sertgrassland and arid desert - In the line; as the distance from coastal line increase: the monthly average NDVI value de-
pends largely on precipitation- Thus, compared with temperature, precipitation is the key affecting factor for vegetation
growth in arid area-

(4)From south to north. under the limitation of temperature. the deviation of averages NDVI is not obvious- How~
ever, the seasonal deviation is high. From east to west, under the limitation of precipitation; the regional deviation of
NDVI coincide with the productivity of vegetation- It implies that temperature affect the budding, flowering. fruiting of
vegetation- On the other hand, precipitation affects the productivity of vegetation-

(5)Wind is one of the driving forces causing desertification in dry and semi-dry region- The period of lasting of
strong wind seems to be coincident with the degradation of vegetation for each test sites- In contrast, when the cover of
vegetation was at maximum, wind speed was found to be minimum, because of the inverse relationship between wind
speed and NDVI, desertification and land degradation happen in the grassland and cultivated land in northern China-
Some researches show that desertification and land degradation happened on winter and spring, which coincide with the
unstable stages found in our study -

Key words: ~vegetation indexs' fragile zones' of land ecosyster ! remote sensed ‘model



