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Abstract

This study was carried out to offer the systematical and scientific method of regional
environment conservation by deciding the rank using fuzzy theory, and try to find the
methodology to accurately accomplished the regional environment assessment for sound land

conservation. The results were as follows.

To transform the Likert’s scale granted to assessment indicators into the type of triangular
fuzzy number (a, b, ¢), there was conversion to each minimum (a), median (b), and maximum
(c) in applying membership function. We used the center of gravity and eigenvalue leading to

In the sequential analysis of rank-based test of assessment indicators by triangular fuzzy

the rank.
number, the result proclaimed that ranking of the indicators was, in the biotic field, in the order
of ‘dominance’, ‘sociality’, ‘coverage’ and in the abiotic one, ‘soil pH’, “T-N’, “soil property’, and
in the qualitative one, ‘impact rating class’, ‘hemeroby degree’, ‘land use pattern’, and in the
functional one, “protection of water resource’, “offer of recreation’, “protection of soil erosion’.
Therefore, there was a difference between subjective rank from human and the rank from

triangular fuzzy number. In other words, the scientific rank decision would be not so much
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being subjective and biased as dealing with human thoughts mathematically by triangular

fuzzy number.

Key words : Fuzzy theory, Converted value, Ecosystem, Regional environment
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Table 1. Membership function for changing the scales

Scale Fuzzy number | Membership function
5 (very important) 08,1, D 5x-4 (0.8<x<1)
5x-3 (0.6<x<0.8)
4 ©6,08,1) 5-5x(0.8<x<1)
. 5x-1.5 (0.3<x<0.5)
3 (medium) (0.3,0.5,0.7) 3.55x (0.5<x<0.7)
5x (0£x<0.2)
2 ©,02,04 2-5x (0.2<x<0.4)
1 (not important) 0,0, 0.2) 1-5x (0<x<0.2)
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» X
0 01 02 03 04 05 06 07 08 09 1

Figure 4. The transformation of fuzzy number of membership
function
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Table 2. Rank comparison on the indicators of biotic field

Simple Converted | Converted
Indicators| Weight | average value A* value B”
(Rank) (Rank) (Rank)
BF1 | 0232 | 3211 (14) | 0218 (13) | 0.129 (16)
BF2 | 0.999 | 3368 (12) | 0.986 (2 | 0.582(3)
BF3 | 0.999 | 3.000 (16) | 0.878(5) | 0.485(7)
BF4 | 0322 | 3816(7) | 0360 (9 | 0.227 (11)
BF5 | 0.198 | 3.579(9) | 0.208 (14) | 0.129 (16)
BF6 | 0232 | 4158 (0) | 0.283(12) | 0.184 (14)
BF7 | 0999 | 2974 (17) | 0.870 (6) | 0.487 ()
BFS | 0.999 | 2974 (17) | 0.870 (6) | 0.490 (5)
BF9 | 0.999 | 3.105(15) | 0.908 (4 | 0.527 (4
BF10 | 0232 | 4184(5) | 0.284 (1D | 0.186 (13)
BF11 | 0322 | 4421 (2 | 0417 (7) | 0.276(8)
BF12 | 0322 | 4290 (4) | 0.405(8) | 0.269 (9
BF13 | 0322 | 3.763(8) | 0.355(10) | 0.230 (10)
BF14 | 0999 | 3316(13) | 0970 3 | 0.585(2)
BF15 | 0999 | 3.421 (10) | 1.001 (1) | 0.614 (1)
BF16 | 0.156 | 3.421(10) | 0.157 (17) | 0.096 (18)
BF17 | 0156 | 4.184(5) | 0.191 (16) | 0.125(17)
BF18 | 0.156 | 3.395(1D) | 0.155(18) | 0.095 (19)
BF19 | 0.198 | 4868 (1) | 0.283(12) | 0.187 (12)
BF20 | 0.156 | 4395(3) | 0.201(15) | 0.130 (15)

2, Standardization of (simple average X weight);

b: Center of gravity weight

BF1: Density; BF2: Coverage; BF3: Frequency; BF4:
Important value; BF5: No. of individuals; BF6: No. of
species; BF7: DBH; BF8: Plant height; BF9: Plant width;
BF10: Stratum layer; BF11: Species diversity index; BF12:
Species abundance; BF13: Max. diversity index; BF14:
Sociality; BF15: Dominance; BF16: Vascular plant; BF17:
Endemic plant; BF18: Naturalized plant; BF19: Rare and
endangered plant; BF20: Community of specific plant
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Table 3. Rank comparison on the indicators of abiotic field

Table 4. Rank comparison on the indicators of qualitative field

Simple | Converted | Converted Simple | Converted | Converted
Indicators| Weight | average value A* value BP Indicators| Weight| average value A* value BP
(Rank) (Rank) (Rank) (Rank) (Rank) (Rank)
AF1 | 1.642 | 3263 (0) | 1.649 (2 | 0.932(2) QF1 | 1.163 | 3.605(8) | 1.172(2) | 0.774(2)
AF2 1.642 | 3.079(@® | 1.555 (4@ 0.854 (4) QF2 1.163 | 3.711 (6 1.206 (1) 0.817 (1
AF3 1.642 | 3.500 (3) 1.768 (1) 1.039 (1 QF3 1.163 | 3.184 (11) | 1.035 (4 0.657 (4
AF4 1.642 | 3.000 (9 | 1.516 (5 0.801 (5) QF4 1.163 | 3.474 (9) 1.129 (3) 0.742 (3)
AF5 1.642 | 3184 (7) | 1.609(3) | 0.895(3) QF5 | 0.295 | 3737 (5) | 0.308 (15 | 0.208 (14)
AF6 0358 | 4.026 (1) | 0.443 (0) 0.275 (6) QF6 0.295 | 3.684 (7) | 0304 (16) | 0.202 (15)
AF7 | 0358 | 2.842(10) | 0.313(10) | 0.157 (10) QF7 | 0413 | 3.605(8) | 04171 | 0275QD
AF8 0.358 | 3.421 (4 | 0377 (8 0.216 (8) QF8 0.678 | 3.684 (7) | 0.698 (5) 0.461 (5)
AF9 | 0358 | 3.368(5) | 0.371(9) | 0.213(9) QF9 | 0356 | 3790 (4 | 0.377(13) | 0.249 (13)
AF10 | 0.358 | 3.632(2) | 0400 (7 | 0.236 (D) QF10 | 0.678 | 3.158 (12) | 0.598 (7) | 0.366 (7)
2; Standardization of (simple average weight); QF11 | 0.678 | 3.368 (10) | 0.638 (©) 0.405 (6)
b, Center of gravity weight QF12 | 0.356 | 3.868(3) | 0.384(12) | 0.256 (12)
AF1: Total nitrogen; AF2: Total phosphorus; AF3: Soil pH; QF13 0413 | 3737 (5) 0.432 (10) | 0.286 (10)
AF4: Soil hardness; AF5: Soil property; AF6: Organic 14 | 0356 - 0372 (14 | 02491
matter; AF7: Slope angle; AF8: Altitude; AF9: Aspect; AF10: Q 356 | 37876 3724 249 (%)
Topography QF15 0.413 | 3.921 (2) 0.453 (9) 0.309 (9)
QF16 | 0413 | 4.132(D | 0477 (® 0323 (8)
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2; Standardization of (simple average weight),

b. Center of gravity weight

QF1: Hemeroby degree; QF2: Impact rating class; QF3:
Degree of green naturality; QF4: Land use pattern; QF5:
Actual vegetation; QF0: Stand age; QF7: Forest size; QFS8:
Vegetation covering; QF9: Landscape fragmentation;
QF10: Naturalized index; QF11: Urbanized index; QF12:
Connectivity; QF13: Vegetation type; QF14: Restoration;
QF15: Succession; QF16: Landscape diversity
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Table 5. Rank comparison on the indicators of functional field

Simple | Converted | Converted
Indicators| Weight | average value A? value B
(Rank) (Rank) (Rank)
FF1 1.193 | 2.500 (10) | 0.888 (7) 0.429 (10)
FF2 1.193 | 3158 (7) | 1.122(4 | 0.038 (9
FF3 | 1193 | 3.079(8) | 1.094(5) | 0.614(5)
FF4 1.193 | 3.316 (® 1.178 (3) 0.686 (3)
FF>5 1193 | 2579(9) | 0916 (6) | 0.444 (9)
FF6 0.550 | 4.684 (1) | 0.768(8) | 0.502 (6)
FF7 0550 | 46322 | 0.759 (9 | 0491 (D)
FF8 0.550 | 4.526 (3) | 0.742(10) | 0.481 (8)
FF9 | 1193 | 3658 (4 | 1299 (D) | 0.799 (D
FF10 1.193 | 3.474 (5 1.234 (2) 0.748 (2)

2; Standardization of (simple average weight);

b Center of gravity weight

FF1: Goods production; FF2: Improvement of air quality;
FF3: Protection of landslide; FF4: Protection of soil
erosion; FF5: Protection against wind; FF6: Conservation
of ecosystem; FF7: Maintenance of biodiversity; FF8: Offer
of habitat; FF9: Protection of water resource; FF10: Offer
of recreation
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