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ABSTRACT

Recently, to prevent damage to the landscape, outstanding landscape areas have been designated in advance. In particular,
as a fundamental way to evaluate landscape elements, landscape diversity is an important criterion to assess an area with
a high conservative value. Therefore, the purpose of this study is to develop a quantitative evaluation model of landscape
diversity based on landscape elements and to verify the model by applying it to the study sites.

The assessment indicators derived from the literature analysis are topography, vegetation, land-use pattern, and unusual
landscape. Topography diversity is subdivided into land undulation and land-form. Vegetation diversity is subdivided into
plant community diversity and stratification diversity. To quantitatively analyse each indicator’s diversity, SHDI was selected
as the central metric. All of the quantitative measures were implemented by using the statistical tool, FRAGSTATS. Through
the process of each indicator’s standardization and summary, the final landscape diversity index was calculated.

The results of the study are significant as it was the initial study of landscape diversity evaluation to seek applicability.
However, the results of the Landscape Diversity Evaluation Model in this study based on 4 indicators synthetically demonstrate
that more than one or two outstanding indicators can be underrated. Therefore, each 4 assessment indicator results should
be considered individually. Furthermore, using the maximum value for each indicator’s standardization reflects that it is

necessary to analyse various examples to obtain higher objectivity later.
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Figure 1. Correlation of surface contours and land undulations

Figure 2. A schematic interpretation of stratification diversity
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Figure 3. Application of landscape diversity evaluation model
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Figure 4. The result of land undulation diversity
Legend: —m— diversity index the number of the classification
Table 1. The result of land undulation diversity(ex: site?)
. . Results Diversity
Land undulation classificat :
anduation cassication map Legend Area(n?) | Ratio(%) Legend Area(m?) | Ratio(%) |  index
T 1] 350 - 370 20,900 024 || 770 - 790 | 340100 378
1| 370 -39 45,800 051 B | 790 - 810 313,700 349
1] 390 - 410 82,000 092 B | 810-830 324,300 361
1| 410 -430 | 108400 121 B | 830 -850 329,800 367
1| 430 - 450 130,100 145 B | 850 - 870 345,200 384
1| 450 - 470 149,200 1.66 B | 870 - 8% 318,500 354
1| 470 - 490 | 171800 191 B | 890 - 910 240,000 2.67
1| 49 -510 | 225400 251 B | 910-930 238700 2.66
1] 510-530 | 242600 2.7 | 930 - 950 223,800 249
]| 530-550 | 268200 298 | 950 - 970 226,100 252
1| 550-570 | 276000 307 B | 970 - 9% 219,300 244 361
| 570 - 590 | 292700 326 B | 990-1010 204,600 2.28
1| 59 -610 | 302300 3.36 B | 1010-1030 201,100 2.24
1| 610-630 | 338900 377 B | 1030-1.050 201,000 2.24
0| 630-650 | 325200 362 B | 1050-1070 138,900 155
| 650 -670 | 344,100 383 B | 1070-1,09% 126,800 141
| 670 - 690 | 295400 329 B | 109%-1110 79,500 0.89
I | 690 - 710 | 302400 336 B | 1110-1130 64,900 0.73
| 710 - 730 | 307300 342 B | 1130-1.150 50,700 057
| 730 -750 | 306800 341 B | 1150-1170 26,000 0.29
| 750 - 770 | 309900 345 Total 9000,000 100
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Figure 5. The result of land form diversity
Legend: —m— diversity index the number of the classification

Table 2.. The result of land form diversity(ex: site?)

Results
Land form classification map - ———
Legend Area(m?) Ratio(%) Diversity index
B | Canyons 1,416,800 1575
B | Midslope drainages 35,200 04
[P | Upland drainages 420,500 4.68
I | U-shaped valleys 3,223,500 3H82
B | Phains 400 001
I | Open slopes 116,700 13 1.68
1 | Upper slopes 2,014,300 22.39
[] | Local ridges 531,200 591
[] | Midslope drainages 40,500 0.45
[] | Mountain tops 1,200,900 13.35
Total 90,000,000 100
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Figure 6. The result of plant community diversity
Legend: —m— diversity index the number of the classification
Table 3. The result of plant community diversity(ex: site2)
) o Results
Plant community classification map 5 - 5 - ——
Legend Area(m’) | Ratio(%) Legend Area(m®) | Ratio(%) | Diversity index
Bag 137,000 153 []|Pd 2 20,900 0.24
Cho_3 77,600 087 I pPd 5 291,200 324
Cho_4 515,200 573 M P46 28,400 032
Cho_5 50,100 056 | om 3 925,000 1028
Le 3 35,200 040 M Qm 4 1,302,700 1448
Le 5 88,700 0.99 M o5 2,338,000 25.98 -
Mis 342,100 381 B [ QsQm 4] 104400 116 '
PdQm_2| 100500 112 Qs 2 25,600 0.29
PdQm 5|  87.500 098 (a3 27,300 031
PdQs 5 13,400 015 M5 240,900 268
PdQv_5 | 559,900 623 | M [ 6 1,422,800 1581
PdQv_6 | 265600 2.96 Total 9,000,000 100
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Figure 7. The result of stratification diversity
Legend: —m— diversity index the number of the classification
Table 4. The result of stratification diversity(ex: site2)
i L Results
Stratification classification map 5 - ——
Legend Area(m’) Ratio(%) Diversity index
[ | 1 (Areas without vegetation) 136,600 152
[ 2 (Areas with 1 layer vegetation structure) 372,900 415
[ | 3 (Areas with 2 layer vegetation structure, Shrub+Herb) 27,300 0.31
- 4 (Areas with 2 layer vegetation structure, tree+Herb) 1,966,700 21.86 1.35
- 5 (Areas with 2 layer vegetation structure, tree+Shurb) 2,082,100 2314
B | 6 (Areas with mutiple layer vegetation structure) 4414400 4905
Total 90,000,000 100
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Table 5. The result of land-use pattern diversity(ex: site2)

Land-use pattern Results .
classification map Legend | Area(m?) | Ratio(%) Dli;,fires)lqty
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AB 976,800 10.86
AC | 6,181,900 6869
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3433001 382
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FD 19001 0.03
otal | 90,000,000{ 100
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Figure 8. The result of land-use pattern diversity
Legend: —m— diversity index the number of the classification
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Table 6. The maximum value of each indicator’s diversity indice

un(IiJL?lI;(tiion Landform corfrlnaﬁrtﬂty Stratification L}?;E%;r?e la[flréll;izaple
361 1.83 2.35 1.38 177 0.60
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P EE B2 AT F AR 7139 by Wb
Aziel AWHEe topy WAATRE AeHFee] AF

P ASE AEAT BH AR2e ey B
g pemRstel 44 By A

BT ATHOE 7 WES TP A5E §
St TH Table 7 33).

Table 7. The final landscape diversity index

No. | Topography | Vegetation L‘S;S{;?se lgn%ﬁgap{e Total
Sitel 0977 0.791 0418 1.000 3.186
Site2 0.959 0.989 0.582 0.633 3163
Site3 0.967 0.890 0.7112 0.133 2.702
Sited 0.942 0.817 0.638 0.617 3.014
Siteb 0.916 0.841 0.588 0.033 2.378
Site6 0.381 0.427 0.927 0.567 2.302
Site7 0.928 0.764 0.859 0.233 2.784
Site8 0.927 0.772 0.780 0.050 2.529
Site9 0.299 0.188 1.000 0.067 1554
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