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B E FNAIEERMREGFESMUTCHENEEEEENEEE R EEEE, B
BREHIE (TM B SPOL) TR HERAR B BHREIRT 50% HIGEFREETRRPD
N Santa Catalina |[jkfJ Pusch Ridge fEARFFE, 0 T HIBRLE B ARG A SUE R Hi T 2K
FEEET HOYE Rl o 45 SR 20, T 45 2 B0 B BRI AN I O BRAS B R ek B0, HORE R BT LA MA37 . 41%
TEnE|71.67% (SPOT HiE, Je kB 432D, B 50.07% %] 61.50% (TM £, 54
%o N FEIM SPOT HiE#AT LXEBHIEKBRET ™™ it

KEIA HEWEIE, GIS AL, B EIE

I # &

SRR TN EER GRS XRETBLR AR EEN R P RIERNSHER X
% # (Richard, 1982), sy HIEE B ARKEMMEEIE, HARESTTI
EiE s R

APITRIRE GIS 2RIEE TR BIAE IS DR R BHE T IER. H5b
LhE R DESURE L L KiE s E R ey (SPOT Rl E )

2 WX

FANEREE DR R4 BA Santa Catalina 11fkAY Pusch Ridge (JRARST
L EEHFMBEOEAF 7K, rBHAE, Hilde GIS i@ iiEs s
Fo Pusch Ridge i 230.65km?, MZAZFIFEK 25km, [MILHEL 15km, &5 12 M
Lemmon ([[THAY 2791m FIFG5E M AR 853—975m, (& ARIER, JTHAE
Ik
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X 1988 #£5 A 7 Hiy SPOT HRV [Pk CCT g BUE(E THEE KR ERMRKFKIE,

* ORI A HE R II S BT QI — 2, XU N R R L R g s ICSC R B3ty T sk 1)
SR RS K EEASTE A — A, U RIT 1992 EE IS HE 199285 15 Qa0
PRI, FRME RS AE ML R RIS &SR0T, EEES Stware E. Marsh 8450 Jiang
Li 1 (7R B IPE R 0D I L S H Mfli'g, &4 Charles F. Hutchinson ##1 Ellen Schu-
ster Z-l-#yTRITHL), i Robert A, Clark KRR TR %0 AR AR, HIUTL
HE 2 I BT 7 2389 2 RISV R,

Wk H M 19944E6 A 2L BsigFlE A 199448 15 H
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BHIEXIEM CCT B4k ki #75 (CNEC & SPOT Image, 1988)% XS1., XS2,
XS3 3 BRI RS IE 2404 0.81801,0.86965 11 0.97075, Bk BAEEARAHT RS
BUAT R IE (Chavez, 1988)M BUEIRIFATAY RS SFAEY 1F, R DAEA L SO B R 5 (it
)™

1989 5 H 19 Bkt 2 TM CCT I HIEEETAESMER, #Es&

Y HRETRXTREEWEIE T HEHKRE BARMEEROENELE TM &
SPOT 2R LEL L IX i Pkl B b A9 R R RS

SPOT 1 TM FAZRY UMM IER & E R 33 F1 22 M bmmis s s A figy 15 4
A16 D HRTEHGLIRZESF A4 0.83 F1 0.81RMS, 1T SPOT £ 6% &4 a0 =3 (Al 4y
PR 200k, RMATRAEHFBERNT EHITERRE, HEHEB TR 30 %X
30 Ko X TM RN AT BT A S Fo SPOT #EayIEN B S5 26 270 LA ERT
SEHKHY, HRE H Ay B R G FAERA GCPS, AR AEMER UTM R AT,

HEHIEEEREE TBL R E R E(BT DR BEEED, B/ ABER KR
B, Bra BB R LU BR324 1:24000 3 Auto CAD b At &N+, HEEE
A (DEM) Zi#idH AutoCAD ¥ F(L 6 1§ 1:24000 AR 5@ ARC/INFOE
WA R E IDRISI A, H4E IDRISI ighfT 30 2K X 30 K238 42 ¥ E 05 (H 5 3
(B 1B 1) 10° 2 W3R R M BIEM DEM sk, HBIAAH 0 & 360° IfRT4t 5
TAIPRAETT L fii i 4o DEM., 3B RIS M BRI A EAVEIBE | #4714y, DEM # 61m
HIMIBE R 43 AR 34 %, BB ¥ 10° [RIBE RN 024 9 G BRI 4324 16 Fo 100 51 Mgk B bk
SrE BT 2R E A BRI Pusch Ridge %R EB T, EIHET SR HIE 2
BHEE@ER 1E 2),

WeER Tt AR B PRI B SN R I L I &4 0 %5, Pusch Ridge FUX i %I40AY 6 b
T B FEEYREH MR CEELLR, BRI, Sonoran yhE RS R HEA (IR
# 1) (Whittaker, 1965)7", MM/ BIRBAOEMERATUTHAE: (1) #hyEk
RS RINGROSZER; Q) BARBSAFHESROEY, T HEEREAE
AN TE] B A 1 R HD SR ARFAIE » 46 06 f s RIS B o AR

Rl HBEEFINSESH (m)

Tabel 1 Elevation range (in meters) of plant communities

HYFE k # R
BT 792—1158 792—1402
T B 1036—1524 1158—1829
R >1097 >1219
EEH >1524 >1768
B & A > 1585

HE

i B 7921829

AP BT ER R T TR E R, B—FE aENA ERDAS # 4 iy
FEBERAURDE, SHEH GIS iEHi#0 IDRISI &3, f GIS #MRERFE
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EORME., FoRUEEF A ERDAS RN ERAMAD EE. TENREE
FEAN (3 A Kappa — Bk 3 SO (TR BOBEEIT AN, i 2 Kappa —BME 3R BUBOE V%
SEXBIAYFEEE fE iR (Rosenfiel, 1986)",

4 ARl

FIE ERDAS RZEMEITHVIERE S RO XL B GMIERRRED K Ul

ERDAS™ ZGIR LT PORE B YIS )7k — ik . Gitik. ISODATA & A1
RGB ®Hik, ARTANFZR M T Goitik, X7 o BB DB ITAH IS o TERAR
SER LR U—REZEN L TR, VEERY NEKRERI, SE/NEEERE, W
MEBARTFRNE/NEOR, LRUSBEA 0.1 f1 1.2, VLAZE 2.0, R4 SPOT Hifl
EABBEE/NMEY 42—80, NFI S BE BE—ERES T (IR 2o MMRiEERT
A SPOT =/ BEEREN TM EEMBHoEEE. X 27 H, X SET
2.0, 16 MEFBRGRANBEKE, 2 S BUNTREERRE M, 16, 23 5129 MERFAE
A S EO R R T R MRE S 2, 2 RRHBRITIAIEL 6 FiEm KR, BARRE
VR Sy KBRS IDRISI s Bt TR IERE B 23 MR XER
BRI T ESHIREE—37.41% Kappa 3BEGERMRAS, RHABEBEERNS M 5E
B SR, B EERAEREBF B ARES S XEE, XERFRH 3%
B RNEREAEAESE,

F2 EREHABIT

Tabel 2 Trial-and-error analysis of cluster number

N 30 30 20 30 ‘ 40 s | 60 90 90
I
|
S 3 2.4 2.0 2.0 . 2.0 2.0 | 2.0 1.0 0.5
EHH 6 14 1 10 VA L R Y “ 21 23 29
F#y IM 1340 | 1358|1376 | 1370 | 1393 [ 1385 | 1387 1389 1412
BN IM 1006 | 914 | 1099 966 | 1083 962 |07 788 989
| :
Kap‘%‘f&)%\ 33.16 37.41 37.03

BR L SDBPEI A 2 25 MEB G0 4 RERE 58 B Sonoran bt
WA RIS, LRGSR W 23 MR | R B H EERAITF R
IDRISI iy ASSIGN ¥ § #8¢ M43 2SH ) 1 th— M Rr o BUINRRIT o AR 68 2 £
Fi ASSIGN nylfi 3 f(Eastman, 1992)% e arfirlo o b LTS P Rk Ry F T LA
S VB R T o R G P T ST A AT BB T AR | 3 LR R
ey B . B AEEG A SRR RS R SAVI AT, BEIK
B i @OCIEIRMI A SAVI (I, BT IS CROSSTAB JKEEMETE A SAVI fA
5 s TE 2 R BRI BT 28 30 57 T SR e S R M S o
P TIRIE B RS ) PRI UL AT LB, R H BB SRR
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RABIE, BHES: FRFIH ASSIGN, R4 MR IEZHX BRI EIRR
BEEER, FAS: EEEIHELY AEER  EENUBNRTC. FLP: UL
ANS BT 23 MEREERT, BE. MAMNESERTIEES RWERAKIE
IR B R

BB/ AR LRBFE TIER Sonoran PEEEA, WEEY, MBATRSEH
MR BB R AR, BEM37.41% 1258 6657%, K3 HHTMBIRBMEK
¥ Kappa i, HHH 4 FIPEELM QA TRAHHMRNEIT, HEEY & AEMR
BEBEFER SR

%3 SPOT YRR ESXR GIS WRINEEIM(%)

Tabel 3 Overall and conditionel kappa agreement index of unsupervised
classification and GIS modelling programs with SPOT data (Persent)

[k Eagic) el FERF 1 BRE 2/3 NS
W LIREA 45.61 i 74.53 74.25 74.35
WiEEH 17.84 60.48 65.02 65.12
FRBRERK 51.77 72.55 75.39 79.57
EELN 37.00 68.93 67.93 70.12
B Ak 0.0 8.47 39.42 33.33
Y 0.0 , 0.01 65.27 57.16
2 Kappa 37.41 | 66.57 79.35 71.67

BF 2 ZTEFHTERGHMMMIRT SRR, HRFIA ASSIGN #ir
ALl PR S3E M AnE B B RAR SR LUE R MBS E . W EIIE
REXERBIFAFELRRTHBREMERNERAS, B BREHE D LN
PriEo

BF3 ZIEFAUMNEEEERRPERFA2EER T, BT Pusch Ridge
WXFEEBRRMPBREFRER, ARERTSHETRBRAR R IT. KRR
ATHEE BT REN/KANER. £XERBEREES EMNM=EF 56 B,
Blan, BEESE/NT 3 MRITTWRITWRE 1, MKRT 3 MRITHRE 00 BABKRERD
FIREB AR /INT 200 %o MBS SAVI HIBEHERABEEXRFFERITH SAVI
Bo SAVI EXT 0.1 R ITHBGTH R EHRTTo

ERULEINEFZE, BB S ABEENE 70.35%, MEBESH, RITLH
EXBHARERETHERSE, REEX—TEXHRENERF | MinERAHBEHEE
71.67% , SUER SPOT HRV JELEH4r KRB ER 37.41% FOBELLBRX—FR
B4 ABERAER 1 E 3),

5 WEHE

KA A B YRS SPOT f1 TM £ Pusch Ridge MR LKA RN
WIS R T MBERRIEXEE LIRS, BBTRNREARERLERORR,
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ERDAS A% DIGSCRN IR, BE FHE T 6 Ml R MR E, kX
KBS BRAEA— DM FR, MBET2aERET B SPOT f1 T™M
AR LS

BATRA T mKRURE, £ ROER M F B E L EREE, 3 MR SPOT K
& 4 06 B TM BUiREy5 FRERE 3 BIE 36.87%, 49.33% F150.07% (& 4), 6 4
BB T™M BB ERREZRNENRES AR,

%4 SPOT 50 TM W4
Tabel 4 Supervised classification of SPOT and TM data

#E | ¥ B T IM } B/l IM / $#9 Kappa
1 SPOT XS1, XS2, XS3 1256 861 36.87%
2 ™ TM1, TM2, TM3, TM4 1284 627 49.339%
3 TM | TMi1, TM2, TM3, TM4, TM5, TM? 1306 714 50.07%

XIAER SPOT 70 TM BERIGINE B AT LIRS 5B 4 KK . #InA0 I B adE
JE B TRV EHR  E B TR EL SIRIRIUK R ROBE RS, T 3 Bh I BE OB B 0 — 1R ST A9 I
FitEo AIA 104, 134F016 4~ SPOT, T™M F1 TM/SPOT MiBIES BIREIT =4
FEUR (32 5), B ERDAS RiFHR LA 16 Mg Bery BB g 17 A 2 28, (1 2 3/ B TR
AR THETENN BTN RESEE, RASTHEEHAB®RENEE. AIM
BEEARIRESROEE TR, £52 8,10/ 12 BEMETS, BIINEITESER
6 3o & 6 BFIH T Efk Kappa fE#lo SPOT BiELL TM HiES XRE S, HER
AKo HEBIEXN RS XBENERR N EENMBIRBSEEE FRIER. B

#* 5 TM,SPOT #1 TM/SPOT fy:KEX4H 4
Tabel 5 TM,SPOT and TM/SPOT image bands

NO. SPOT ™ TM/SPOT
WHE 1 SPOT XStk TM11 TMi14
e 2 SPOT XS2:xk TM2:x TM2
W3 SPOT XS3 TM3x! TM3x% 4
WEE 4 SPOT XS83 High Pass TMix! TM4xk
WE: S SPOT XS83 Low Passsk TM5:x! TM5:x% &
¥B 6 SPOT XS3 Texturexk TM7 TM+ Low Pass
BB 7 SPOT SAVIx TM41 High Pass! TMI Textures
HEx 8 Elevation Modelk TM4 Low Passxk! TM SAVIkd
WEE 9 Aspectk TM4 Texture! SPOT XS24
¥ B 10 Distancesk TMSAVIx SPOT XS3 High Pass
BB 11 Elevationk | SPOT XS3 Low Passk #
B 12 Aspect! SPOT XS3 Texiure
BB 13 Distancek ! SPOT SAV1
BB 14 Elevationsk 4
B 15 Aspectdf
Bt 16 Distancesk #

B ok 8 PEBASK N0AMEBASA s 24 RRESH
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A, IR A F M ARFIL MR A0 400 Kappa MW ENRE XS3 WiRBREEERKR R
WESANEINT 1 %70 0.3%,

&6 EREEGSH

Tabel 6 Divergence and overall Kappa agreement index of datasets

iz ARV ¥y IM &N IM Rl Kappa%
1 SPOT 8 1393 1207 63.10
2 SPOT 10 1395 1215 63.40
3 ™™ 8 1403 1335 60.12
4 ™ 10 1405 1336 61.50
5 TM/SPOT 8 1406 1358 61.75
6 TM/SPOT 12 1409 1365 61.51
7 SPOT + Slope 10 1398 1260 63.82

6 RER

FRESEBER T RRAMRESXRTE, AARETREARBIGHEX R EAR
o Kappa fEHMIENEE 7 37.41% (REAFEE 2 FOM 63.4% (BB KR 10 ME
B SPOT FnBhEUE) ZMHlo & 7 AT LLAsHE Kappa FREOOFRIRIU B IR

xT HEBEER)
Tabel 7 Conditional KIA of individual class (Percent)

T SPOT 3t SPOTI0 4+ | SPOT + Wi | TM kitf TM/SPOT SPOT ¥

B+ R HE 10 EBR 10 MHEB HE B+ A
RPN 74.35 81.12 76.81 69.25 69.94 83.89
W 65.12 33.72 38.68 41.26 40.80 52.30
KRR 79.57 88.57 87.29 85.84 87.78 81.94
=SSR 70.12 54.93 56.17 50.34 51.40 55.12
BAE 33.33 25.29 25.35 24.70 17.34 26.30
] BE 57.16 33.34 27.51 11.24 16.05 34.22
Ky Kappa 71.67 63.40 63.82 61.50 61.75 68.72

RLZERE, TIRR A AT 3, SR IRE R R R A SRR ARG
THEE, BAPDEREG ST EEARRIAB 2N, BG5S TSBRNERTRE
B—ERHIRE. BEHMHMMLR S GES LXK, B8R H R U EERER
S AR, B B TR A MR AR T A R R & B MR B H Ko

FIF 34~ SPOT i BribiThe B & K MIKE 2 RIGET 36.87 BHIEEEE o HE NG Bl
HiE— a2, HRAKARESEHEESH 63.40%, TM HUIEEHE H 50.07% N
2 61.5%, B2 G, SPOT pRERLE T™M &3, RN AR, wlgg SiIayz=mm
G AsbE E AR, Blin TM (8 B 5% Pusch Ridge, GBEMUMES L L EEM
DA—E, TM FIERELIEPFRIME. H—J7H, £ SPOT FEEAYJLALIE
HRMRBTWAEEEERNE E. & 7PRE-HE/RTBLEHbEE EENE
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FPXT 10 N By SPOT {7l B v A, Ry 68.72% (R 1 B 4), S5EkM
SARERELLBE, HMINT 5.32%0 WHMT — Pz ik GIS BMARFENIES S L HE
BROZHCR B SRR SO G, (13 500 R fH 3G

3B SPOT »‘ZT%FJuj(U”k ST IRER T 37.41% SR, WAT
GIS BiRIFEF G, By Kappa {5 71.67% (W& 3)o

7% B

o]

RITFART =A GIS A frsk b P IR RS E KB I s, XEREFR
ﬁ&%%aﬁﬁw PR B A, XA EETEHAMEIHERESHEAZ
M B R B R, B HINT 34 %,

%ﬁﬁﬁmﬁﬁA VB EP G, R H 36.87% %5 63.40% (SPOT), *f
F TM A 50.07% % 61.50%, {11 SPOT, TM FIifBhEIE AV LS & s BUS TR
gR,

EAEGHNRRBEXTE 7160¢, AHZEFERESEITHEE GIS RURFILE R
Flo SPOT HUEMUSEE4 LS EUETT GIS BBz & BRAEE Y 68.72%, TM ¥
N 61.50%,

GIS BABRFM PEIESZ MR TEIESY R T, H GIS BEAREFH
TR B— RN T FEERHINLES L,

g % X K&

[1] Chavez, Pat S. An Improved Dark-Object Substration Technique for Atmospheric Scattering
Correction of Multispectral, Remote Sens. Environ. 1988, 24: 459—479.

[2] CNEC & SPOT Image, SPOT User’s handbook, Vol. 1 Reference Manual; Vol. 2 SPOT Handbook
1988,

[3] Eastman, J. Ronald, IDRISI User’s Guide, Version 4.0, Clark University, Ma. USA, 1992.

[4] ERDAS Inc., ERDAS Field GUIDE: Version 7.5, Second Edition 1991.

[5] Hendricks, David M., Arizona Soils, Library of Congress Cataloging in Publication Dara 1985.

[6] Joria, Peter E. and Sean C. Ahearn, A Comparision of the SPOT and Landsat Thematic Map~
per Satellite Systems for Detecting Gypsy Moth Defoliation in Michigan, Photogrammetric
Engineering & Remote Sensing, 1991 Vol. 57 No. 12, pp.1605—1612.

[7] Lowe, Charles H. and David E. Brown, Biotic Communities of the American Southwest-United
States and Mexico, Desert Plants. 1982, Vol. 4 No. 1—4.

[8] Richard, J. A. et al., A Means for Urilizing Ancillary Information in Multispectral Classifica-
tion, Remote Sensing of Environment, 1982, 12: 463—477.

[9] Rosenfiel, George H. and Katherine Fitzpatrik-Lins, A Coefficient of Agreement as a Measure
of Thematic Classification Accuracy, Photogrammetric Engineer. & Remote Sensing, 1986, Vol.
52 No. 2 pp.223—227.

[10] Whittaker, R. H. and W. A. Nieing, Vegetation of the Santa Catalina Mocuntains, Arizona: A
gradient Analysis of the South Slope, Ecology, 1965, Vol. 46 No. 2, Summer.



%1 RWTE: MABRNMEEERERTHEEHE 37

Vegetation Mapping Using Remote Sensing and Geographic
Information System Technique at Pusch Ridge,
Tucson, State Arizona, USA

Wu Bingfang, Huang Xuan, Tian Zhigang
(LREIS, Instituse of Geography, Chinese Academy of Sciences Bejjing 100101)

Abstract The classification accuracy of vegetation mapping by satellite ima-
gery in a complex terrain environment can be improved by using ancillary data and
imagery spatial features extracted from the images (Richord, 1992). This study is
to test the role of GIS spatial and spectral analysis model in aiding the classifica-
tion of satellite data. Three GIS programs is developed, which improve the accu-
racy of unsupervised classification for SPOT data from 37.41% to 71.67%.

Second objective is to test the ability of two satellite system, SPOT and Landsat
Thematic Mapper (TM),in mapping of vegetation in mountain region. Both data are
processed with supervised classification in-corporating with ancillary data. The ac-
curacy with SPOT data is higher than with TM.

Key words Vegetation Mapping, GIS Model, Ancillary data



