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ABSTRACT

Landscape ecology deals with the spatial interactions of landscape patterns and
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ecological processes in a landscape. These landscape patterns and interactions could be

quantified and described by landscape indices. This study aims to apply landscape
indices in the study of landscape changes of Wu-Tu, Chin-Gua Shi, Pau-Chiau, Shan-Shia
and Han-Shi watersheds on TanSui River basin in 1990, 1993, 1994, 1997, 1998 and 1999
using SPOT images. In order to understand the landscape patterns and landscape
ecological means of watersheds changes, the spatial and temporal watershed landscapes
indices were calculated and discussed by using FRAGSTATS in geographic information
systems. The landscape indices results illustrated that Wu-Tu watershed landscape has
tended to fragmental, complex and diverse since 1990. The landscapes of Pau-Chiau
and Shan-Shia watersheds have gradually been impacted by the human activities since
1993.  The landscape of Chin-Gua Shi watershed was stable under lower human
activities before 1998. Before 1994, the landscape of Han-Shi watershed was changed
under lower human activities. Multi-dimension factor analysis results illustrated that
Wu-Tu and Pau-Chiau watersheds, disturbed by human activities, were diverse and
fragmental landscapes from 1990 to 1999. Shan-Shia watershed has been fragmental
Gin-Gua Shi and Han-Shi

watersheds were stable and nature landscapes under lower human activities.

watershed gradually impacted by human activities.
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1990 FHIEFEKBIREIRIRE 2 R EFDRE R

Reference Data

MK =1188/1213=97.9%
LAk =3917/4345=90.1 %

Data 3] KRB E £ 2 MiEHk 44 Row Total
Classification Data
W 89 0 15 0 0 3 1 108
KEE 0 10468 0 0 0 0 0 10468
HHh 0 1 171 0 3 9 169 353
E 0 235 1 766 0 0 35 1037
# 0 250 1 0 698 0 0 949
3 AR 1 3 0 0 0 1188 223 1415
WAk 0 1 0 0 0 13 3917 3931
Column Total 90 10958 188 766 701 1213 4345 18261
Producer’s Accuracy User’s Accuracy
HEH =89/90=98.9% HEHR =89/108=82.4%
K B =10468/10958=95.7% K B =10468 /10468 = 100 %
¥ ¥ =171/788=91.0% ¥ M =171/353=484%
e =766/766 =100 % s =766/1037=739%
# ¥ =698/701=99.6% # M =698/949=73.6%

Mtk =1188/1415=84.0%
bt =3917/3931=99.6%

Overall Accuracy = (89+10468+171+766+698+1188+3917)/ 18261 =94.7%

Band 3 digital number ——pm

Equiprobability
contours

Band 4 digital number >
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(Lillesand and Kiefer » 2000)
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A AR~ kA8 - B - - A - A%
MBGRSRESL 7 FE5 % - £ 7xT FERE o JERERY
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—70—



* 1

EXKERRE

s B BAE @A 19904 1993 1994 19965 1997 F 1998 5 1999
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[Ri]- U B(nx p) 2B FEEHERE - D S(p x
p)if A AR - MR U ZHER - BARER IR
G &V UUE R S SGH - DUE R 8 R -
FIBEA u iz s i FOBE 8 X R o A A]
M Z RS R A RN (R - SIRIE
1987) :

Xi =918 Y2 82t 9y T AV

A u128u2» s & Ve BN ATHIE 2 AT - THE
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FIETE ) R BITHRY S R+ =08 R A%
FHEARBEBEMP AR = WEE o RKKITHR
B LATEl sy e FEKE - SERENE B AR
RABHRHBEEE T £RERERZEARER
BB EME -

71—



CJaxe
AYETY
_Jo-3%
[__1391-780
C_Jm-umn

1172- 1561
1562 - 1952
1953 - 2342
2343-2733
_12734-3123
[ ]324-3514
Bz AR
10 20

A2

I SXKEUES

m -~ SEREFW

41 EREZE I
AHEEREZGEEKE ERDAS
Imagine8.4 L5 KB 0L FA T 52 [ 19 A B K &
1990 ~ 1993 ~ 1994 ~ 1996 ~ 1997 ~ 1998 K 1999
EzEEEROE HEERES] ) BRATEN
EAM - B~ SRER R 1R RIS (8
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1= K
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1999 | 0.988 Ly o] ose
1990 | 0995 | — 7 11994 | 0.982
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™7 1996 | 0.986 1990 | 0.973
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Patch Edge Shape Nearest Diversity
NP MPS TE ED |AWMSI| AWMPFD | MNN 1J1 SDI SEI
1990 | 9667 1.94 3709340 | 197.33 | 23.34 1.33 42.00 | 50.02 1.10 0.68
1993 | 10153 1.80 3803100 | 208.32 | 11.73 1.28 3940 | 60.40 1.24 0.77
1997 | 9551 1.91 3286460 [ 180.22 22.73 1.33 4290 | 59.12 1.11 0.69
1998 | 9953 1.86 4084660 | 220.73 | 33.42 1.35 39.00 | 41.70 1.08 0.67
1999 | 14423 1.31 4034600 | 21428 | 25.16 1.33 36.10 | 61.06 1.07 0.67

32 : NP : Number of patch ; MPS : Mean Patch Size ; TE: Total Edge s ED: Edge Density ; AWMSI: Area Weighted
Mean Shape Index ; AWMPFD : Area Weighted Mean Patch Fractal Dimension ; MNN : Mean Nearest
Neighbor Distance ; 1J1 : Interspersion and Juxtaposition Index ; SDI : Shannon’s Diversity Index ; SEI :

Shannon’s Evenness Index.
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Patch Edge Shape Nearest Diversity
NP | MPS TE ED AWMSI | AWMPFD | MNN | LJI SDI SEl
1990 | 3926 | 1.71 1188000 177.10 10.61 1.04 4990 [48.09] 092 | 0.57
1993 | 2779 | 241 1022480 152.85 13.75 1.04 51.50 [37.36| 0.87 | 0.54
1998 | 4707 1.42 1443000 215.23 10.66 1.05 40.70 |61.54| 1.13 0.70
iz : NP : Number of Patch~ MPS : Mean Patch Size~ TE : Total Edge~ ED : Edge Density- AWMSI : Area Weighted

Mean Shape Index + AWMPFD : Area Weighted Mean Patch Fractal Dimension ~ MNN : Mean Nearest
Neighbor Distance ~ 1JI : Interspersion and Juxtaposition Index » SDI : Shannon’s Diversity Index » SEI :
Shannon’s Evenness Index o

xS ERFEAXBRREHLERERIEH

Patch Edge Shape Nearest Diversity
All | NP | MPS TE ED AWMSI | AWMPFD | MNN | IJI SDI SEIl
1990 | 5679 | 1.73 2030720 206.17 18.98 1.32 42.80 |49.30| 1.09 | 0.68
1993 | 5606 | 1.76 1914640 194.13 20.15 1.32 45.00 |56.98| 1.14 | 0.71
1994 | 6170 | 1.55 2016060 211.35 25.98 1.34 4720 |54.13] 114 | 0.71
1 1996 | 5803 ) 1.70 1648960 167.20 20.90 1.32 4730 16790 1.12 | 0.69
1997 | 4743 | 2.07 1549700 157.48 17.01 1.31 52.00 |61.79] 1.10 | 0.68
1998 | 8566 | 1.14 2536620 259.46 1522 1.30 41.20 |64.90| 129 | 0.80
1999 | 8152 1 1.21 2116360 214.61 23.03 1.33 43.60 160.17] 1.12 ] 0.69

it : NP: Number of Patch~ MPS : Mean Patch Size~ TE: Total Edge~ ED: Edge Density- AWMSI: Area Weighted

Mean Shape Index ~ AWMPFD : Area Weighted Mean Patch Fractal Dimension ~ MNN : Mean Nearest
Neighbor Distance ~ 1JI : Interspersion and Juxtaposition Index » SDI : Shannon’s Diversity Index ~ SEI :

Shannon’s Evenness Index o
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Patch Edge Shape Nearest Diversity

NP MPS TE ED AWMSI AWMPFD MNN 1J1 SDI | SEI
1990 | 5897 2.57 1785120 | 117.76 18.98 1.31 56.00 | 65.39 | 0.85 | 0.53
1993 | 5264 2.87 1596500 | 105.55 22.03 1.32 59.10 | 65.15 | 0.67 | 0.42
1994 [ 10354 1.34 2888800 | 208.78 24.07 1.33 4220 | 6431 | 1.09 | 0.68
1996 | 6943 2.20 1955880 | 128.31 16.67 1.30 4850 | 73.01 | 0.96 | 0.59
1997 | 4356 3.42 1767000 | 118.57 21.90 1.33 56.50 | 33.88 | 0.71 | 0.44

32 :NP: Number of Patch» MPS : Mean Patch Size~ TE: Total Edge~ ED: Edge Densitys AWMSI: Area Weighted
Mean Shape Index ~ AWMPFD : Area Weighted Mean Patch Fractal Dimension ~ MNN : Mean Nearest
Neighbor Distance + IJ1 : Interspersion and Juxtaposition Index + SDI : Shannon’s Diversity Index + SEI :

Shannon’s Evenness Index o
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Patch Edge Shape Nearest Diversity
NP MPS TE ED AWMSI | AWMPFD | MNN | IJI SDI SEI
1990 | 1806 2.01 572240 157.74 13.46 1.29 56.80 |62.74| 085 | 0.53
1993 | 2312 1.62 725240 193.10 13.51 1.30 4790 |5898| 1.05 | 0.65
1994 | 3861 0.92 911140 255.74 11.42 1.29 39.60 |71.18| 1.11 0.69
1996 | 2386 1.57 581380 154.86 10.48 1.27 46.60 [71.04] 095 | 0.59
1997 | 2791 1.23 698920 203.31 7.95 1.25 4490 |7527] 1.06 | 0.66

i :NP: Number of Patch~ MPS: Mean Patch Size~ TE : Total Edge~ ED : Edge Density~ AWMSI : Area Weighted
Mean Shape Index ~ AWMPFD : Area Weighted Mean Patch Fractal Dimension ~ MNN : Mean Nearest
Neighbor Distance ~ 1J1 : Interspersion and Juxtaposition Index ~ SDI : Shannon’s Diversity Index ~ SEI :

Shannon’s Evenness Index o
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9 BFEM

F L 46 BT By2
INP 0.47 0.77
MPS -0.90 0.26
TE 0.39 0.84
ED 0.91 0.04
AWMSI -0.04 0.93
IAWMPFD -0.08 0.91
MNN -0.91 -0.22
11 0.33 -0.52
SDI 0.95 0.07
SEI 0.95 0.07
48 5 R (%) 49.40 32.04

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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