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Fig. 2. Changesin land uses at the GLTER site (ato €) and HSFES (f).

fE. 2 40m x 40m & A ERL > DL Ftest
RE N FEH AR B R 772 > BRYZERI 2 RO 2
T A TR AR A I A R T 2 R
(Fslope= 1.2791 > F.05[c0,0]=1 > F Mean annual
temperature = 1.3540 > F.os[co coj=1)7} » HABAEEH

B[R] 7 HIJ i 722 B (3R 3) -

ERR TR B th B S FR RS 2 Ll R
FALZ BIRARE /MR » #8 K-S test 1€
FER > 1519644 Z R K fl(Dmax) ¢ | Da | =
0.1610 < D.os = 0.3506 ~ 19775-£% 0.1871 i



80 R R 2 AR T

1. B 7 g aA Bt A A R - A AL S A 2 R (pl. « N AR)
Table 1. Landscape structure parameters of the GLTER site in 1964, 1977, 1987, 1996 and 1998 (pl.,
Plantation)

1964 Patch area Border Shape Edgeto-area  Frequency Percent Area
(ha) (km) index ratio ratio
Bamboo 0 0 0 0 0 0
China-fir 48.696 6.502 2.63 0.0134 2 23.10 3.70
Cypress (pl.) 0.001 0.045 381 0.4038 1 0 0
Hardwood forest 117.646 10.564 2.75 0.0090 3 55.82 8.93
Cryptomeria (pl.) 1.477 0.473 1.10 0.320 1 070 o011
Collapse 20.409 4.857 3.03 0.238 2 9.68 1.55
Denuded 0.322 0.293 1.46 0.910 1 0.15 0.02
Mixed forest 9.338 2.430 224 0.260 2 443 0.71
Mixed pl. 0 0 0 0 0 0 0
Hardwood (pl.) 0 0 0 0 0 0 0
Pines 12.876 3.329 2.62 0.0259 4 6.11 0.98
Pines (pl.) 0 0 0 0 0 0 0
Taiwania (pl.) 0 0 0 0 0 0 0
Structure 0 0 0 0 0 0 0
Total 210.766 28.493 554 0.4259 16 100
average 13.173 1.781 1.38 0.0135
1977 Patch area Border Shape Edge-to-area  Frequency Percent  Area
(ha) (km) index ratio ratio
Bamboo 0 0 0 0 0 0 0
China-fir 57.014 7.998 2.99 0.0140 8 27.07 6.23
Cypress (pl.) 3.224 1.232 194 0.0382 1 153 0.35
Hardwood forest 67.442 6.635 2.28 0.0098 3 32.03 7.37
Cryptomeria (pl.) 0.621 0310 1.11 0.0499 1 029 007
Collapse 25.540 4.006 2.24 0.0157 1 12.13 2.79
Denuded 0 0 0 0 0 0 0
Mixed forest 0.18 0.614 412 0.3470 2 0.08 0.02
Mixed pl. 0 0 0 0 0 0 0
Hardwood (pl.) 33.420 4.140 2.02 0.0124 2 15.87 3.65
Pines 14.767 3.095 2.27 0.0210 4 7.01 161
Pines (pl.) 8.384 1.415 1.38 0.0169 1 3.98 0.92
Taiwania (pl.) 0 0 0 0 0 0 0
Structure 0 0 0 0 0 0 0
Total 210.592 29.446 5.72 0.5249 23 100

average 9.156 1.280 1.19 0.0140
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1987 Patch area Border Shape Edgeto-area  Frequency Percent  Area
(ha) (km) index ratio ratio
Bamboo 1.769 0.883 1.87 0.0499 1 0.84 0.25
China-fir 47.619 8.991 3.68 0.0189 8 22.64 6.79
Cypress (pl.) 0 0 0 0 0 0 0
Hardwood forest 100.471 13.182 371 0.0131 3 47.76  14.33
Cryptomeria (pl.) 1.015 1.450 1.26 0.0443 1 0.48 0.00
Collapse 0.289 0.503 2.64 0.1740 3 0.14 0.00
Denuded 3.522 2.810 4.22 0.0798 5 1.67 0.50
Mixed forest 23.038 5.109 3.00 0.0222 4 10.95 3.29
Mixed pl. 9.121 2.766 258 0.0303 2 4.34 1.30
Hardwood (pl.) 0 0 0 0 0 0 0
Pines 15.30 2.779 2.00 0.0182 1 7.27 2.18
Pines (pl.) 1.686 0.604 131 0.0358 1 0.80 0.24
Taiwania (pl.) 6.537 1.789 1.97 0.0274 1 311 0.93
Structure 0 0 0 0 0 0 0
Total 210.371 39.865 7.75 0.5139 30 100
average 7.012 1.329 142 0.0189
1996 Patch area Border Shape Edgeto-area  Frequency Percent  Area
(ha) (km) index ratio ratio
Bamboo 0.980 0.963 274 0.0983 2 3.28 0.62
China-fir 32.386 5.738 2.85 0.0177 5 19.57 3.72
Cypress (pl.) 0 0 0 0 0 0 0
Hardwood forest 53.402 5.120 1.98 0.0096 1 17.46 3.32
Cryptomeria (pl.) 1.057 0.422 1.16 0.0399 1 1.44 0.27
Collapse 3.855 2.187 314 0.567 4 7.46 142
Denuded 0 0 0 0 0 0 0
Mixed forest 41.641 6.857 3.00 0.0165 3 23.38 444
Mixed pl. 72.126 6.556 2.18 0.0091 1 22.36 4.25
Hardwood (pl.) 0 0 0 0 0 0 0
Pines 0 0 0 0 0 0 0
Pines (pl.) 0 0 0 0 0 0 0
Taiwania (pl.) 5.274 1.367 0.0259 0.0259 1 4.66 0.89
Structure 0.063 0.112 0.1771 0.1771 1 0.38 0.07
Total 210.765 29.321 5.70 0.4507 19 100
average 11.093 1.543 131 0.0139
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1998 Patch area Border Shape  Edgeto-area  Frequency Percent Area
(ha) (km) index ratio ratio
Bamboo 1.458 1.274 295 0.0858 2 0.70 30.04
Chinafir 31.491 5.630 2.83 0.0179 5 1494  637.00
Cypress (pl.) 0 0 0 0 0 0 0
Hardwood forest 53.208 5.008 194 0.0094 1 2524 1076.29
Cryptomeria (pl.) 0.731 0.342 1.13 0.0468 1 0.35 14.79
Collapse 3.742 2.259 3.29 0.0604 4 1.78 75.70
Denuded 0 0 0 0 0 0 0
Mixed forest 41.674 6.744 2.95 0.0162 4 19.77 84298
Mixed pl. 72.654 6.459 214 0.0089 1 34.47 1468.65
Hardwood (pl.) 0 0 0 0 0 0 0
Pines 0 0 0 0 0 0 0
Pines (pl.) 0 0 0 0 0 0 0
Taiwania (pl.) 5731 1.455 171 0.0254 1 272 115.94
Structure 0.049 0.097 123 0.1958 1 0.02 1.00
Total 210.765 29.267 5.69 0.4665 20 100
average 10.538 1.463 1.27 0.0139
#e2. Bl 7 )15 EA Bt 2 3 5 2 BRI R
Table 2. The landscape diversity indices at the GLTER site in 1964, 1977, 1987, 1996 and 1998
Parameters 1964 1987 1996 1998
Matrix frequency 3 3 1 1
Number of patch types 7 10 8 8
Shannon diversity 1.9601 1.9073 21277 1.9863 1.9695
Maximum diversity 281 317 3.00 3.00
Evenness index 0.6400 0.8033 0.7035 0.7433 0.7433
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#3. LIF-testha & B AAMIGELRR TR st iRt 2 25 ~ Brar ~ iR ~ FER - FENE - 2RO -
BRI IR B IR B R ST H B M E B R (GRs B T sk it - H B RAS)

Table 3. The F-test statistics in comparison of the landscape structure parameters between the GLTER
site and HSFSE (***, significant level at 1%, p<0.01:n.s., not significant at 5% level, p>0.05)

Parameters F-values Significant levels
Slope 1.2791 lal
Aspect 0.7376 n.s.
Elevation 0.4747 n.s.
Mean annual temperature 0.4740 n.s.
Mean annual rainfall 0.0454 n.s.
Whole light sky space 1.3540 i
Synthetic moisture gradient 0.1434 n.s.
Temperature index 0.4747 n.s.

Fa. LIK-SIHE1964 ~ 19775 19875 J NE BRI BB ARS Z L HF i B R 2 K5 R
Table 4. The K-S test statistics of the land uses at the HSFSE site and GLTER in 1964, 1977, and 1987
(n.s,, not significant at 5% level, p>0.05)

1964 1977 1987
HSFES 241 284 307
GLTER 16 23 30
D.os 0.3506 0.2944 0.2598

| Da | 0.1610 n.s. 0.1871n.s. 0.1410 n.s.

i r
PR — H - 1 - II _ﬂ-l--lll.

53, 87 L FH A - H - FEERAIEERR T VR e SRt 2 AN A A B MR B2 S AR BT ©
Fig. 3. Differences in distribution of the eight forest ecological variables between the HSFES site and
GLTER.
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The Landscape Pattern Representative
Analysis of the Gandaushi
Long-Term Ecological Research Site

John-Sin Cheng* and Fong-Long Feng?
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2 Department of Forestry, National Chung-Hsing University, Taichung, Taiwan

Abstract

This study used the concepts, principles and methodology of landscape ecology to examine the
landscape patterns and their changes at the Gandaushi Long-Term Ecological Research (GLTER) site, as
compared to those at the Hui-Sun Forest Experimental Station (HSFES), for the years of 1964, 1977,
1987, 1996 and 1998. Eight forest ecological variables were studied: slope, aspect, elevation, mean
annual temperature, mean annual rainfall, whole light sky space, temperature index and synthetic
moisture gradient. Four landscape diversity indices were used to study the vegetation community
structures: the Shannon-Weaver diversity index, maximum diversity index, patch dominance and
evenness index. The results of the K-S test and F-test showed that there was no significant difference in
the forest ecological variables and the vegetation community structures between the GLTER site and
HSFES. They also suggested that the landscape patterns and their changes were similar between the two
sites. Therefore, the GLTER site may be representative of HSFES in landscape utilization in the past 34
years. However, due to a few forest ecological variables that were not observed in the GLTER site but in
HSFES, and considering the accessibility, it is recommended to establish a new long-term forest research

site in the 4th and 5th compartments in the vicinity of Gandau Creek.

K ey words: landscape ecology, geographic information system, landscape pattern
Received: July 31, 2000 Accepted: June 26, 2001



