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Abstract

The traveling distances between urban and rural areas have been shortened based on the
convenient highway and expressway network system and infrastructure. Most of suburban areas
became half or an hour trip from metropolitan areas. The villages on the plain are mainly distributed
on the south-central agricultural counties and they represent agriculture-industrial combination
developing pattern. Due to the natural resources limitation on the slopeland villages, the area
development is necessary. The slopeland agriculture, recreational activities and non-agricultural
utilization such as road constructions or buildings deteriorate the slopeland environment. Especially,
some environmental sensitive areas decreasing hazard buffering capacity will be a great worry to
publics. The major environmental hazards on the slopeland are soil and water hazards. Besides the
topologic and geologic related conditions, water is the most important induced factor. This study is
based on the watershed stream network viewpoint to discuss the differences and reasons between real
slopeland utilization and environmental sensitive area reservation in current regulations. In the
meantime, the results from the different concepts in regular landuse appropriate evaluation and
watershed environmental sensitive area delineation were also discussed to indicate the differences on
the slopeland village landuse suggestion. From the analyzed results of Shuili Stream watershed case
study, most the current rural landuse and development areas are located on the environmental
sensitive areas derived by watershed environmental sensitive area delineation system. From the
statistical analysis results using historical data, these environmental sensitive areas were suffered by
natural hazards with more intensive frequency. The improper landuse pattern on this slopeland maybe
the most important reason causing higher casualties. The watershed environmental sensitive area
delineation system established in this study summarizes landuse environmental sensitive evaluation
criteria and provides efficient and objective watershed landuse appropriate spatial distribution results.
From the study results, the slopeland utilizations in Yuchi and Shuili townships need be reconsidered
based on the total Shuili Stream watershed unit assessment. The developed areas scatter along the
lakeshores, stream intersections, debris-flow deposition areas, geologic vulnerable areas and landslide
areas need be restricted based on different sensitive area properties and protection reasons through
buffer zone delineation or land levy processes to decrease landuse intensity and evacuate debris
hazard potential areas. The area development planning of whole slopeland village areas should be
examined based on environmental conservation, hazard prevention, landscape, and rural industrial
economic development factors. Also considering the watershed topologic changes, sediment transport,

and environmental sensitive areas delineation and enforcement can provide better hazard mitigation



effects, reduce land development and maintenance cost, and improve slopeland soil and water
conservation. The proposed concepts and processes can protect human lives and properties, and

contribute quality and esthetics to the environment.

(Keyword : Environmental Sensitive Areas, Landuse Suitability Assessment, Rural Areas )
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Figure 5. Geological disaster sensitive areas
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Figure 6. Surface water source maintenance
sensitive areas
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Figure 7. Sensitive areas for culture and/or
landscape
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Figure 8. Environmental sensitive areas
classified by Ministry of Interior
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Figure 9. Environmental sensitive areas
classified by relative regulations
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Table 8. The regulations of environmental sensitive areas
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% 9. B KEEUEIEZ L HUF RTETE

Table 9. Landuse status of geological disaster sensitive areas

HESEE G HWESESECH  HESEESH HESEEg
TR mmgsE BESERRE BESEXBE  BESERE

(m®)

YNFS 0 3,200 3,200 0

7KH 8,000 22,400 6,400 0
KA 8,000 28,800 8,000 0

FH 412,800 624,000 27,200 12,800

RE 128,000 494,400 384,000 163,200

11 9,600 9,600 0 0
SR 398,400 667,200 172,800 126,400
HERE 3,200 8,000 8,000 16,000

P SE| 145,600 196,800 72,000 52,800

1= R REK 1,600 1,600 3,200 0
ARERHY 11,200 41,600 83,200 129,600
B 249,600 521,600 256,000 105,600
L 33,600 28,800 1,600 0
FEREAR T 2,880,000 7,083,200 4,686,400 1,251,200

i 51,200 64,000 16,000 0
2 Rt R AT AR A TR EE  BRBERNE o T 43,929,600 m” o i
& HMERNEFE G EZYE AP SR LERE Z BHEE - CEERT
e BRSO TR EEOE - iAo KBk 5 18 /KIEAAERER
PRPNI A IR - BES S A R

3. BUSHEES S s
B ER USRS - SR

sTAEAEAIFTED Y 2 B BRERE T OR g $0E - SRR A 54
14 ERENERBMEECZBEERER e/ haigea] -
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Table 10. Landuse status of surface water source maintenance sensitive areas

A& B & Cl& D&
3R KB M= EEHE KEHEEME PRAEIFA S
(m*)
UNES 0 0 6,400 0
7KH 0 25,600 11,200 0
KA 0 44,800 0 0
FH 0 70,400 1,006,400 0
R 0 19,200 1,148,800 1,600
{EIH 0 19,200 0 0
jeieio 54,400 1,310,400 0 0
HEHE 0 6,400 28,800 0
HRE 0 91,200 376,000 0
= RIRER 0 6,400 0 0
AR 11,200 254,400 0 0
EBr& 62,400 1,070,400 0 0
83 0 0 64,000 0
TEROHE+ 112,000 15,788,800 0 0
P 1,600 129,600 0 0
11, SRR E > 3 ST
Table 11. Landuse status of sensitive areas for culture and/or landscape
R HASESEE (M - 5 - K3 fﬁﬁ%ﬁ%ﬁﬁﬂ
e = 1 e 2 T a3 AR EEREE
(m*)
ANE 3,200 3,200 0 0 0
7K 17,600 6,400 0 0 12,800
KA 22,400 8,000 0 0 14,400
2 456,000 574,400 1,600 0 44,800
HE 444,800 648,000 76,800 0 0
1L 8,000 11,200 0 0 0
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FRERE 856,000 233,600 3,200 0 272,000
FEHE 11,200 24,000 0 0 0
ZEE 294,400 116,800 1,600 0 54,400
SRR 3,200 0 0 0 3,200
iz cancid 33,600 188,800 38,400 0 4,800
W 459,200 350,400 33,600 0 289,600
i 36,800 27,200 0 0 0
TERBAT T 8,654,400 6,390,400 443,200 0 412,800
Gk 76,800 51,200 0 0 3,200

12, ZMBLEREEREEURE L2 AL (1)

Table 12. Landuse status of environmental sensitive areas classified by relative regulations ( I )

\ e E BKBUEE CEEEE
TR Kis EKE R FA{HI 50m Hi[E
(m*)

NE 0 0 3,200 0 0
7KH 0 4,800 14,400 0 0
7K 20,800 8,137,600 616,000 86,400 190,400
7K 0 4,800 3,200 0 0
2 0 200,000 403,200 4,800 9,600
HE 329,600 59,200 188,800 1,600 8,000
1E[H 0 0 11,200 0 0
R 1,600 56,000 243,200 22,400 43,200
HER 0 3,200 19,200 6,400 12,800
eS| 19,200 22,400 56,000 3,200 11,200
FE R 179,200 12,800 36,800 1,600 0
T 121,600 72,000 251,200 16,000 20,800
LA 3,200 1,600 22,400 0 0
TERIRT T 2,136,000 720,000 2,187,200 83,200 155,200
Hpaah 0 12,800 38,400 0 0

R 13, ZMBEREE R L2 AP (1)

Table 13. Landuse status of environmental sensitive areas classified by relative regulations ( II )
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(m®)

KA 241,600 33,600 24,000 81,600
7Kt 3,200 0 0 0
FH 20,800 3,200 8,000 11,200
RE 22,400 4,800 22,400 11,200
e 38,400 6,400 9,600 46,400
HEE 0 0 3,200 16,000
HRE 9,600 3,200 0 0
HR Y 32,000 16,000 22,400 0
EFE 16,000 1,600 24,000 24,000
i 0 0 0 0
TERBAT T 152,000 28,800 393,600 131,200
Hrb ik 4,800 1,600 0 0
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Table 15. Comparison of results for different classifying criteria

/KA SR KSR SRR

R HHE
(m*)
' K ER 25,081,600
HE K ERERE 12,590,400
WSS AT 700,800 50,481,600
PR I 52 3 1 851,200
EAAREIBRE (3787) 2,555,200
AL EE 17,436,800
B8 BB RR 22,744,000
E/KBURRIE 22,096,000
MHREER F 5 HEET R 1,544,000 43,929,600
AR AR 2,640,000
THEREZ AR 1,833,600
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