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Research on Multi-Source Geographic Information
Based Classification of Desertification
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Abstract Desertification is one of the most sericus environment problems in the world today, The generation,
development and reversion of desertification are caused by the results of comprehensive influences from the climatie
and environmental change, and human activities, The classification of deserrification is one of the key steps in
desertification research. Terrain roughness and vegetation growth are important influence {factors of
desertification. But it is very difficult 10 describe the terrain roughness in remote sensing image. In this thesis
digital elevation model (DEM ) was used to express the Terrain roughness of research area and normalized
difference vegetation index (NDVI) were used to describe the vegetation growth, Terrain slope (SLOPE) image
(produced by DEM) and NDVI image (produced by TM image) were used to fuse with original TM image. The
fusion image greatly enriched the desertification information, According to »-dimension separation analysis to
fusion image, the separation in remplates of different kinds and degrees of desertification was increased greatly,
The classification result shows that the accurate of classification was greatly improved through information fusion.

Keywords Normalized difference vegetation index, Digital elevation model, Fusion, Classification, Desertification

HiEHREARE BHELHRES RN A THR
MERBRETERRE, BUMERETT RN IS
WA T HE— RN, BB RSk

WA T HALXRLMFRREHRFEREE  SEEER EENA - BX HARGERETET
B—F. KPR A XRRAALERERY LR BRARRCIRRERHFREACMER . M

EEME .- EFARMEELSME AMTIED U THERREELTE
WA B 2001-05- 15 7 [E] B #§:2001-10-15

0 3l

ill?




Ll

R B PR MR B A T LB R B A R 741

o T 2 A i {5 Rk L FE M b 43 26 AR
B AR RSB — T R A T
BEEEANEE NSRSt REARAFETHE
LA LG AT B ERRMEE R SRR E
BRERHATTHEEME AMAXERTTEBEHS
HIFCIR fE 15 2. o0 K P B s P 4 AT e B A L s i
REHET 58 RIE

1 NDVIHEEERSLW

H T3 T 4 TR R R O T e AL B — A
WA EEAER E G F B A R R K
HEERRLHRBEATRAN T ERFR. BT
B SRR TE 0. 69um 4b AL B YOAFIE . A 1ol
i £ A0 5530 4T A1 B B S S B OB B PR AR S T K
HAMHEHERNRE . XEEREEAE mBlE
BHENEE EVBRNAYREE HEERE
FERARHREFAES. A -CHEBHK
(NDVI 81 32 5 ) T80 0 5 i € B BT NDVI
R B AR A (nir HIELCHMBEER red R SMREL,
ch3.chd4 3 TM §958 3 F058 4 BB .

P ™ red
NDV] = ——= 1
pm( + Pred
HFETM Eg
NPV = P = Lo )
pchd + Ochz

PR | I 1 A — DRI P IL B3R X 49 NDVI B2
HE AR, FREXAREH R % EE®
HEEH X ERMUCEX, AHEIREEME
AR, B EERARBOL X f b R R BT
K. FEMBEHERRMAT YR, FmEITx
WEAXThAFRSEERK. EERRTERA
e X A o 3 AR IR M BRI L b TR
TH.ERCE THBLVR.HASERERBEX,
BEF LMLURY LT, S B W & BB
AR KRR K, — A Hd T IR R R
10 ARG FRRERR. B—FH, 8 T&E
THEFRCUB ' AR EEETRE AL Fik
M NDVI AR b & X — 3 gl = R

2 HFEBEKEBDEM)BHEaE

BhEEEEANBGERIAEREARSE

HOEEEERSEEENANERZ - AT
T i R A R T o TR 4 O G HE R R R A (b 0
FAESE b oSy R o gERM AR
B 7 18 e 7 R L T T AN g I O A [ 206 U
WS LH 8RB A R /18 R, B
Shol TARIMY A K AR RIS R,
R HERSFERNHA AARARE L L
BOREMFREAER AL MERE S ERE
BHEEYRXFE LMK BREEECGKTRE B
A M CERE EZHEEENEREX,
M EEEEREERESHANBE Bk,
BAESRIRTERBERENER. LR m
FARERMRERIE

DEM L F R AN — 8RR, AR
BAMATHEZE SAERATELEHAY
GRID & TIN. X & X Liff, [ # DEM FER
— AR E A BB RN, R kB A G H A A
WA LS 2 e H 0, R ROk —B
S UTREHEEME M. AL SHBEEEER
MEMEZSEABREA-ITR.CRA-TMREX
NIXETERHAR, ARETHEMEERELZS
MO FES K FREENET. K NETERY
LHEEBRAEMNFENE—-RBEATT EHME
B 77 i), 05 RIS [a].

B M DEM B¢ JB i LA ke, A3t i H s E
MAEHTTABRGHRNRE . KR L ER
EERE. sHEESE NS TEE HAHE
EMEEEE S s R Y B
FE.ERBAZRbim. B 3X3mE O (OE LR
T BIEHOFLA—TBRBEERE . K- HE
BOHE S FE R E A R

S = tan v 84z + Sk (3

A :SSN/SWE (4)

€ T & -

Swe = 2 %7 (3)
e, — &

Sy 5% 1 (6)

H,WE #I SN RR&TMMIL .0 HRFE
FEHE. ei~e, W 3IXI PB4 MEABEE D.
ATEETEIER. EFKFRTRAEER
WEFRERIEES 1 100 A AN BT HEE
B (DEM)Y, #l Fl ARC/INFO # 2 R R K
1:100FDEM. T 5TMBE & B, HE£F



712 o E 4 B R

LA 4 €6

€ 2 -

€1 [4

s U AN 1 )

PR B B0 7 e R B 20m X 30m (8] R 49 DEM.
SEXHEY RABEEERMNLHITRETR A
KPS T™M Ef M — 5 B a0 dhs B & cn i
WD 2 B FREICER R T T, RS T
BAERFE R EESNEIR | B 3 s

3 REHENES

BE (Fusion) RIERENEREMFRE. £
BHENERSER M MmE R TR R R E
BMEEFERANSE A TRARSHEARARTERN
Am I hEMEESEGE, HERREBIARGERE
HAFE L EGE—BY R AR EER EARA
HEFREALMEER B . THEENEHER

BT EA D

BRI FE E RS W0 ETHE.

B TERBEESR REH S HE R
HES, FEREREE /P2, A 5 A F A
T R A B B B AT R & ST M B A (e
B S NDVI 1 T™M 6 k5 B0 TER — IR
A S HER FRTE S IR 1 4 hasigs
BS NDVI 5 TM 8§ 5 HERRERNELR.

EBRMSFERES T DEM.NDVI il TM 6 4
FEMEE. MNERIA4TUEL EREENTE
H.OMELESEASM ARESAEMHEES,
EHSFETIRE SOMEQ, AMTRKNEE
W.oHTHERE HERESRM BERTEL
REMEERVIERR . ARG L BRAFRER: M
TE 9L R AL 35 Fo B i X 4 4 9 T 2 S 0 e, P
SRR, H At R K R K AT R
REMERN ERIXIR.

ATENRMHETRERERS L BARE
LR BT R AU S EA (R DMEE
HEHITTRE FHBEAS S EEARFIOES,E
BEEFFMSBEANERNIEE.

%1 FTEIHADREAZHEBEEFHEIIEKIE

0 G i % B3 E . bR B 45 B 43 BB EHRE
S BERRL M B BT 50 ~-60% T T
R A 8 PEERCE L FECE AR EE 10X~ 30% 1z
HEREL Wiah CER e ib B <100 113
BERRL AEHE 0. 1~2 0, 2°~6" B AKX >304 121
AL R B gt 4ld hEFBA HBREF 2 0~4. 0K 67~ 15 MR 30%~30% 122
EERA WREE 4. 0 EEE -1 AERE-<30 123
REREL AR maEERE R 131
BLE) B b 214 W R RAL EEEHPTEK B RERHE 132
& it MEEE . ETIE SRS . REPIEEL 133
i %4 K BAER 211
K AFE R 221
R o i kHkE 222
S £ [ 7 293
a3} oA 78 A 4 R 231
B FPAEHCR A L (KRR TR ML 241
ERM 251

BEAR 2 A 47 B AT LAE T 2 I S AT M
M AT HUR. QR o A FEATE 2 RS R (R TM B
M T =6 f B BCRE B K W AT AT
ZESHANHEELLE MO athRE, o XKEED
FLAL. ACCHIH T™ & 6 4~ BB R R (6 AR =5 o)) A
MAGH 8 A EHBHEG SR H#HITTAFE

RO KRB AR R CEE PEME
FEOTEIRALAY o DA BT RO S i M R
BEIRE 1 P 5 RO 6 B s (8] & 8 B (R R e il ik
REaSRERR LB 7 EED, T RELEERHE
HHRAEREABE TS EE.



HEHA % B R M R B R b U R 5 2 o Y o 743

4 ZEMFEEIMRRLERSE

11 MREHEERIREER

AXLWREEFIBRATE SR WELER.
A W R AR SR SR B ERE
ERREREL TR ERERE TN
WA AR RN, TR AT R
BB W TR AL 2 b 2 R 4 AR MR AT T R4 (o
# | BFF). [Fet 8 T DEM NDVI 558 b % 4
AR RIESE R (IR 2 BiR).

2 DEM.NDVI SRAUFBHHERUER
EAEREFE NDVI ABREMLEER WEET
RELBRRBLE 0.0 BEKRERRE 26
PR —0.13~—0.05 EAIRFME 6 ~15
o £ it 5 1Y 4 <—0.13 EEAKMBERE  >15°
4.2 SRMPEELMTELBESEBEESH

AL TR EASXRAETSEmEREBH
SRS EERSY R AR E LR REN ANN
BRAMAR. BAEFE 1000 P RES.REH
RIS BRI 16 T RERF ARE
FATF MY 1999 FERXBFRMEMR L B 78
R MER TR ES WTREEEES T THRRR
AL e, B RHF R KRBT ELS A THR
XA ML CEm X MEHmAEeEES T
R E R K. S g it BB 2e4s
ROEBERELST . BEFI 0 BIEE R 4. 4.

FRARBEFETIEEEGEN . BFER
B W] R B IR A o B S R (B ORI Y B R
ETFINGERANTR, MFEERT — RS,
B -RIR M, XA R RN R R Bk
HELM N EEE.

HTATWERRSBERNBE, RAZER
315 HFF#F GPSCERIEE R £ 15m) , AR K #AT
TEREHL RS IR AY 200 AN EUR T 17 32 Ml
NSNS TISERMER, MR R 168 Rk S
AU T R Rk TR HERILE .

*3 MEBRERELZREH

HTERE AMwEE A EEE

TR R R
RN W g P % T & ® T B

i

m
MEES® 13 11 8 12 14 15 17 15 23 5 16 19
EHgS® 12 11 7 11 14 1415 13 20 5 13 16
WwiEs® 1 o 1 1 o 1 2 1 3 o 3 3

ﬂtﬁ’fz S3.3000 §R5 L7 100 85,3 BR.7 853 868 1Un L2 842

WO RE R AR L THRERN
152 R R B 16 P R A 90,60,

5 & it

FEA AR FREEAHTHRT, K
LR EFAEREERNATEMFERERT
B PR 5 X T 328 R 5% 25 R I — R o ik B s o id
HAERETHEMRMEGHE SR LT EE
AEEENHBEWM BFXFATHRFGEESE
(DEM) #1173 — 46 H # #5 B (NDVD) , 3 5 5 45 38
FE#ETTHEEME AMARETTERERK
TR S L Prar B T &0, i+ M R B4k 31 5
PEAR BB R TRV K AKEREL
BORT 43 BB, AL Bl AR ST AR S SR A B
90% 1l k.

$ % T W

1 T EAE. SENY. BRNGIS LRTHEEKREKX L
Ko AR sh A HFR(I T W @ EEE, 2000,2001) .51~ 54,

? FEd. ETOSTAMPELIRFETRBEES FEAR
B{)]. KL RIFESHE . 2000,2001) 48~50.

3 OEERGEE BFRBEDM) RN ARME R & XE AR
. 2000:140~)41.

4 fEE FRA.WEAY FUEEBRENEEME. B0,
FHSERII PEBSEBER.1999.408):744~710,

5 Paola J D, Schowengerdt B A. A review and analysis of back-
propagation neural netwaorks for classification of remotely-sen-
sed multi-spectral imagery[J]. INT. J. Remote Sensing. 1995,
16:3033~3038.

6 Tan 5, Tsoi A C, Back A et al. A new worst case training
algorithm for RBF neural networks [A . In: Proceedings of
ICONIP’96[C],Hong Kong. 1986 174~175.

HEAX 1963 G4 QL. 2001 F 6
AfEFETEAECEERIEL YL
PR FENFEREZLES GIS FE.
EEEXI0ORHE HETE 2R

Bl 1957 HE4E. BB HLER
. EENBREERES GIS fR.

BiEs 99 FE BB HLERA FEMF
“ISTENE IR,



FEWISCRE - 2 Pt 5 Bt e B IR R P O I IEST R

(T3
Rl |
I )

1 5E MDY SERE % 2 DEN F iR

B s B M ESE RIS,




