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A Study on Management for the Cultivate Land of
Greenhouses through Landscape Ecological Pattern
Analysis in Seoul Urban Area’

In-Ju Song?, Yu-Ri Gin®
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ABSTRACT

Reviewing the trend of land use in urban cultivated land, the large part of land has been
changed into the high-profit cultivated land of green houses or the developing areas. So, its
percent of cultivated land in land use comparing to the other types of cultivated land would get
far higher. Therefore, this study aims to identify the characteristics of landscape ecological
pattern in the cultivated land of green houses and to find its alternatives for management,
which would be a basis of regional planning and management in terms of space and time. The
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cultivated land of green houses, whose its area reaches 19.3ha, in Seoul are mainly dispersed
on the south eastern part of Seoul and its area is larger than the other types of cultivated
lands. According to the result of shape index analysis, its perimeters were very simple. Also,
Analyzing the first three major neighboring land use to the cultivated land of green houses,
the most frequent biotope types of neighboring land use to the cultivated land of green houses were
that transportation facility represented 60%, forest, 43%, the other types of cultivated land, 36%, and
residential area, 33%. The cause why the percent of transportation facility was higher in the neigh-
boring land use types was assumed for the production and distribution of crops. On the basis of the
result of landscape ecological pattern analysis, the cultivated land would be managed and contributed
to enhance biodiversity and urban environment preservation.

KEY WORDS : LANDSCAPE ECOLOGICAL PATTERN, LAND USE, URBAN ENVIRONMENT PRESER-
VATION, BIODIVERSITY, SHAPE INDEX
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< 33 ¢ & e, AEAQAA A wE F
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Table 1. Comparison of land area change by the categories of land use between Seoul and National

wide (Unit:ha (%))
Categories 1978 1985 1990 1995 1999
of Land Use Nat' 1  Seoul Nat 1 Seoul Nat ] Seoul Nat 1 Seoul Nat' 1 Seoul
Cultivated land 2,178,200 12,279 21355 8,179 2,096,000 5,555 2,147,710 4,164 2,112,980 3,480
(26.93) (20.32) (26.41) (13.53) (26.22) (9.17) (21.40) (6.87) (21.25) (5.75)
Forestry 5,466,000 19,530 53747 17,406 5,308,000 16,367 6,550,600 15,963 6,520,490 15,585
(67.59) (32.32) (66.46) (28.80) (66.40) (27.03) (65.99) (26.35) (65.58) (25.74)
Housing Lot 165,700 15,113 172,900 18,603 186,100 20,472 212,440 21,057 230,240 21,509
(208 (25.02) (214) (30.78) (233) (33.81) (2.14) (3476) (232) (35.52)
Road and 49,300 3,611 62,900 5,805 73,900 6,812 212,670 7.459 234,460 7.892
Railroad site (0.63) (5.98) (0.79) (9.61) (0.92) (11.25) (2.14) (12.31) (2.36) (13.03)
River 48,200 5,389 47,400 5,155 43,600 5,133 283.970 5.308 280,910 5,194
(0.60) (8.92) (0.59) (8.53) (0.55) (8.48) (2.86) (8.76) (2.83) (8.58)
Park 300 135 500 217 2.000 575 3,870 689 5,680 845
(0.01) 0.22) (0.01) (0.36) {0.03) (0.95) (0.04) (1.14) (0.06) (1.40)
Miscellaneous Sites 179,600 4,361 210,600 5,066 2B4,200 5,631 515,510 5,3939 558,670 6,047
(2.21) (7.22) (2.63) (8.38) (3.56) (9.30) (5.19) (9.80) (5.62) (9.99)
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Table 2. Change trend of Seoul farmer population to national wide farmer

e F=83 A=A 17(1) 2003

(Unit: Person(%))

1975 1980

1990 1995 2000

Nat1l  Seoul Nat'] Seoul

Nat'] Seoul Nat'] Seoul Nat1  Seoul

Population 34,678,972 6897464 37.406.815 8,350,616 43,390374 10,603,250 44,553,710 10217177 45,985,289 9,853,972
_ Farmer s
Farmer s Population 13,244,021 38,644 10,826,748 35053 ©6.661,32 15200 4,851,080 11,376 4,031,065 7,783

Population  Ratetothe (g0 19)  (956)  (28.94) (042)2

Total
Population

(1535 (0.14) (1089 (011 (871  (0.08)

Seoul/Nat'1

. . 1.47 1.45
in percentile

0.91 1.01 0.91

27} BoH(Kuminoff et al., 2001). A& Z Table
201- HoF%o] AX FAAd7r} 19754 o[ F 2
3] 7+Ah3te] 2000 dA A AdATe 8.77%
£ A led 9 AeL 0.08%E vi§ ¥
ot} a2z, F8 AR 9Fe N&HoE phr F
Aol deon, A= AR F8E 7347 1980
d, 19904, 1995493, 20004 +=9] 59.29%, 62.85
%, 59.86%, SR EI%E ESkou, AExde] =
T we 247t 49.63%9F 40.02% 31.45%%F 31.11
%, 22.91% % 40.59%, 20.73%%} 36.42%= T+
3] Zradte 9 ue) A3 e WAL 7.35%,
37.46%, 36.50%, 42.85% 2 R &H 02 F7} FA|

Table 3. Area change trend of Seoul cultivated lands to national wide

ol \tH(Table 3). 1991\ o] % A d Lo Achs} A}
ol whE FRA A Aol 284 24 I
2 AgHo o] $AT A Go] w2 AL AWHA
o] S7FgT FAll EAIA G A7t doiH e =
7} wgel AFHE AvjEoe 27t 7HA7F
EXol&A g 2 AEAZAS dH 2 Sk
st Ao Algdnt(ihEE, 2000).

ol & 53 @ AAAARA N o2 @ o)
A7 BAA el &2 2= e ©HE BAEL 58
ZHEe A A3 54 AzAe] Aoz A 5
7b EolvAl slof 285817t vtk Aolrh £

ZE F AZA AHSol B2 FEY T, 1F, 20,

(Unit: ha(%))

Types of 1975 1980 1990 1995 2000
Cultivated - . ; . ;
Land Nat | Seoul Nat 1 Seoul Nat 1 Seoul Nat 1 Seoul Nat | Seoul
Cultivated Nodata Nodata 8,340 391 31,599 1,540 63,286 1,257 73,006 1,540
Land area of (0.38) (7.35) (1.48) (37.43) (3.09) (36.50) (3.71) (42.85)
Green House - 1.934.21 2,629.05 1,181.23 1.154.99

Rice Paddy 1,276,599 No data 1,306,789 2,641
area (57.00) (59.29)  (49.63)

1,345,280 1,294 1,205,867 789
(62.85)

1,149,041 745

(31.45) (59.86) (2291) (58.59) (20.73)

Dry Paddy 963,093
area (43.00)
Total 2,239,692 -

889,033 2,289
(40.33)  (43.02)
2,204,162 5,321

No data

763,532 1,280
(35.67)
1,379,159 4,117 2,048,543 3444

779,390 1,398
(38.05)  (40.59)

739,724 1,309
(37.69) (36.42)
1,961,321 3,594

(31.11)

*Source: Seoul Statistical Yearbook(1979, 1986, 1991, 1996. 2000), Korea statistical Yearbook(1986, 1989, 1992,

1995, 1998, 2001)

5 ZEL o] 443 AA ) gol A Aol s 4 &S onlated] AFHE(FF, 4F, FF, FF. AR, AL@HAF,
AT, A7, 2rlAE, gL, AdAL), ¢ 5ERE(ES 48). /ERBRANFE, B (=8, 71HER, A4, 7
), ZTEHALE AR, H|XE, 84 5)& BRET(EAA, 2000).
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%7], Bt Fo| AMAA A F2 A5 gt
(¥F5&, 2000: /38 &, 2000: ©1¢18 &, 2001).
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1) 2i=9| SdX| 25 MY

(1) 9=

19709 F A Fo e ABA 2 o] &
(neo-malthusian) ] we} 8n)e] ZHidte F4A
2 B3] 93 o] 19814 $43 ¥ USDA
(US' s Department of Agriculture)7} A3 % %7
2 BR3P Ho o) FAsHA, 22y, FHA
9] Z+AE Q¥ HFHZ g AP ALAY
urgt A A QA FAE AASA K&l old hE =
2ol AEH 2 v dFd(Libby, 2000). 3
dE, 44X FEAYN Vs RtE 8734 HAHA
T AEUGY $2 59 vgd ol@H} 7pA
e 2xE stz g )AL A (Smart
Urban Growth Management)olA] Th&1 e
573719 ol &3 BFd UlF FAG AFE F3
& 5 Uk,

USDAS] USDA' s Economic Research®} USDA’
s National Resources InventoryZ} EA %729l
EX4xe A7) AR ZEAQA 51 A
A 71%s& v A1 FEQA] ala SARA ] 5
BAA 47 A% /AR E AN TR 1 %
AAQ 3o W o]AS Holx o}, EAR
o9 AR B37t A 439 @ Jidsin
ATE Aole T3z ATHGAO, 1999). wat
A A Bole ©A] AR #2 wFe FEA=R2
A% B, £Aed, AdE 5 2L H
29 JFg FHazsled gHS Fi olE 9%
249 BAAE, QAEE X8 34%Y 59 2
2 ket Fefel dighs AlAISkn sl

(2) &4

AFolvt dEdd=dAN F3AS] EAClE FH
o Bge FA9 BHAd duig FrHGE EA
A A #ARA 7ed 23E F2 3
o geA FEH FRAldA AEHA AL
AA s, FAA S LEAH|AE E TE A4
Adoz AdE APt Aot oA Fvle ¥
ARZR Yol B FAA A dds} A v
P E Hskn sirt.

2) MECIN STF I ATYENN CIXR g4

3A QA AEGIYTIE AsdE oF
BEEC] &AF & JYEE 2ANE FAHAY =
A% 2 2AXNE B3 5 ot 7ol e
W, oM B2 ML M e dd A A
B A 54E Hodste Aol ofF F At
AEFT B3 E A% el 712AQ 838 AvE
H Table 4 ¢ 24},

3. N2Al AMZATXIS HBMEISY X
o 84

1) MEA| ZPYENSS BH U BX 88

A-gEHA 9] 19999 dA EXo] &< B4 B
W Aol AA HAH) 25.27%, BAA, A4
=2, FFAE FAAE €494 90] 8.48%, FA
A, 3 2 AFAAEA, FEA B BAZRIAIAEA],
FEAAANZ TR MEAHe] 59.26%, 33 &
A N Fol 6.99% % A7lsltdo] W HAZ A}
A &ka gicH(Table 5). 24 EFTHE HF <] Shape
Index® ¥A3IA AAXF0] 1.75, FAAA o]
1.71, AgAGe] 1.50, 3kd 2 FX|7} 2572 3
A2 A7 7FE 3 AQA G, EA4AAG, A
BAF Fo g Azt 9 F=7F &4 E Shape
Index7} A= A¥HQ ZBYHAL E4& A

6 ol AL, 19816 9o 28 MAE Farmland Protection®lghe HH LR, BAAY, A FRAYGL E8Y F&4
oo FARSE A% A AL £hstn ot A £Y9) BAL AA AXH 3 YA ¥ AN 4@ FAse AW R
Exolg AT 2203 43477 A& Aelth aglz, ¥AA i fE #&4E & Aad #AE A8 Depart-
ment Policy for the Farmland Protection Policy Act & F2 At} o] & F3A BId ©tg JARE A2 8stn, 34
Hog qEHg 5ol UAY 4 E A s HAF oittel e AYE AANFeRA, Zzte] W RI} JFA A

sof stexlof thet 8-S Fx ATHUSDA, 1981).

7 AEA Y hRE AR o] £A] HA|Ge] BRI EAME ZAAY TG & AR E AFez FFIAT. ¢
ZA, AAx 99 shape indexe AAF2 ¢ 5§ Aoz Algdr),
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“Table 4. Minimum and desired patch requirements

)
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Critical design
elements

Minimum patch requirements

Desired patch requirements

Goal

shape

Network

Barrier

Edge and
margin

structure

Minimizing surrounding
environment by on site
landuseing sound

patch should be as circular

a network of corridors is
preferable to a single
route

No breaks caused by road. No
streams greater than 3m
should divide patch

Edge effects can be minimized
if a feathered edge is

utilized as opposed to

an abrupt edge

Diversity of structure is very

important to the success of patch.
The necessary requirements for
patch are rock pile, logs and stumps,
snags ad a good mixture of conifers
and deciduous trees. These structur-
al components are necessary for rep-

tiles, birds and mammals

Keeping on-site and surround conditions

In case of the patch that is located in natural
area, edge effect is greater when its edge
shape is complex.

Otherwise, in case of in developed area, edge
shape would be simple.

perimeter should be as small as possible to
minimize the surrounding the other patches

More than one alternative rout allows for cat-
astrophes and the escape from predators.
These loops can encompass small patches of
diverse habitat

Optimally, located patch

Edge effects need to be mitigated against the
surrounding patch, as an inhospitable patch
allows for greater edge effects.

To aid pest and weed control, the patch bound-
ary(hedge, fence, etc), a grassy bank/nesting
strip, a sterile strip(cultivated area between the
grassy bank and the crop), and a conservation
headline(the outer 5-8 meters of the crop,
depending on boom width). The conservation
headline is introduced to encourage the growth
of broad of broad-leaved weed species in the
crop, together with their associated insects

The optimum patch would be multilayered and
structurally complex. This means, in addition
to those elements listed as necessary, that the
patch would contain gravel banks, earth
damns, a wide diversity of shrubs, horizontal
limbs for nesting. overall dense woody vegeta-
tion and cavities. The height range would also
be great, ranging from 0.3m to 2.4m

* Source: Flury, A. M. and Brown, R. D.(1997), Gilbert, O.L. and Anderson, P.(1998), Choi, J.D.(2000)
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Figure 3. Dispersal map of cultivated land

Table 5. Existing condition of Seoul according to developmental status

Sum of area Ave. of shape

Classification Biotope types No. of patch (ha) index
Natural area Forest 4129(26.26%) 15,970.07(25.27%) 1.75
Semi-natural Cultivated area, facility Green space,

area Idle land Residential area, 3090(19.36%) 5.158.56(8.48%) 1.71

Industrial and urban

Developed area  infra-facility, Transportation, facility 7 891(49.44%) 36.035.50(50.26%) 1.50
Commercial and business area ’ : U39, - .

River and wetland River, stream, wetland 788(4.94%) 4,249.87(6.99%) 2.57
Total 15,961 60,814.00

*Source: This statistic is based on the Seoul Metropolitan Biotope Map(Seoul, 2000b)

Table 6. Present condition of cultivated land-use in Seoul (Unit:ha)

Types of Cultivated No. of Patches(%) Sum of Area(%) Avg. Area Min. Area Max. Area

Land
Rice Paddy 84(6.76) 788.69(25.65) 9.40 0.18 166.37
Dry Paddy 940(75.62) 1,307.12[42.49) 1.39 0.01 52.58
Pasture 2(0.16) 2.60(0.08) 1.30 0.46 2.142
Orchard 71(5.71) 146.14(4.75) 2.06 0.03 33.27
Cultivated Land of 51/ 75) 831.41(27.03)  19.83 0.03 113.17

Green house
Total 1,243(100) 3,075.96(100) - - -
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do] Mol 7hde] A wE w1 AAE sl
BA FAAREY o]go| FFHU] HEA R
2 BQlt},

2) MEA] A=A I MYy 24

FAAFEE AN &S 2& 1,307Thaz AA
F3A WA 42.49% 5 AAstn der, AlEA
2R 7} 27.03%, w1 25.65%, 4+ 4.75%, W
2] 0.46%°l °o|2ct. Zt #9 siFe] BaHye
A7 A2 7F 19.83ha, =0| 9.40hag Wol} v
229l gEwHAo] 2tz 1.39, 1.30hagl A} vjm
st N8RS =& vud & RS ¢ F
g1t} (Table 6).

A7 ZAA e HHAFE 146702 HEA G A
e 5744 A5 F 1,243709 11.75% 8 #
2| gt} (Table 5). AlAdA A HFE lha 79, 1
hael’d~10ha®|%, 10~20, 20~30, 30~40,
40~50, 281 50ha °]49 7/ §FLE Uiro]
zt 53 HaAHA, HFEI 2ol (perimeter) #
T Shape Index® ¥43l3vh. & S99 T
Shape Indext 1.42~2.38¢] B9 2 ¥ 5F
Shape Index7} 3.18~6.262] HAAY A (F4
st A5 2002)3 v wtH FHEI} FEI
 HFY S & 5 Yok B A A4 F <
Azo] Z713e] ulel FHER o7} Frlete AR
£(Song et al., 2000; Song et al., 2003) g Al
ARAZAA 9 A BAF g9 ZHolrteld F#
go] Bojxn}. WY F7Hd Wt Shape
Index’} ARz Z7lstg oy 98 BH o)del
A A A4t ol AEe I HFHEH
I fAE A3 HoFE Holtl, AlMdARR| 9] A

2 873 e A 17(1) 2003

2 dAA 2 ANEEE AXEe A AP3t
H HEE #3l7] W2 Fez Bk (Table 7).

3) MEAl MM fiF o] QIMEXICIE §
o By

SAAEA AN 52, 4, 3A], 3 52 W
# (patch)t} £&(passage)7} B}, 3Z2FZH built
space)ll A o]t A B2 N & AL
AHR A Exlo|go] wE HelA|re] Fzzen
& 0)FA Sl & JFE wer(el=Y, 2001).
Z, SAEAE 94 Fe B gl 2
A &5 dt. 2ejnz AR o) METISA
Z7& AR 2 1H9 SH4BW ohg FH
AFe EXclE 2 AEHAA] EAL 18T
AETA 57 dighe] nla s ofo} Fhr,

ey AlAZ A Y] 71824 A &49 3
A olu g QRGeS vy QxS seteted YE
g ZA-S 98 e A stz AFF EA
o] 4383 BAsHY ¢ WA FFo) H& st
Z & AFVHL ARsan B HFLE Hn
e 1~10 haoldt B 53 ALAEAAE A&
A Yehts AAQ ALAZA Fe 2 F3tha,
Z4zbel HFHE WR A wa JEd H 347
(1~10ha°l&t 3 5971 5 < 50%)<] #HFHE &
oz AAssct zt Hi3 e I EXlEREL
ZAESG el o8 BEXol& 30| I Y= 4
< a2 AH FHEH N G Z2A Hatd e A
9 3749 EXol&fITRE BN Ao

BN As AA AdA=A A 74 gl A
3 JE EXCRHEE nEAERE EAHF
60%9 A& Uden), BMuFe] 43%7}F A

Table 7. Shape index analysis of cultivated land of green house patches (Unit:ha(%))
Patch Size Number of Patch Total Area Avg. Area Min. Area Max. Area Aviilxape
More than 50 3 (2.05) 255.57(30.74) 85.19(42.88) 63.19 113.17 1.42

50~40 1 (0.68) 40.55 (4.88) 40.55(20.41) 40.55 40.55 1.68
40~30 1 (0.68) - 30.00 (3.61) 30.00(15.10) 30.00 30.00 1.84
30~20 6 (4.11) 147.40(17.73)  24.57(12.37) 21.56 28.05 2.36
20~10 7 (4.79) 98.17 (3.61) 14.02( 7.06) 11.58 18.38 2.38
10~1 59(40.41) 228.47(27.48)  3.87( 1.95) 1.00 9.88 2.30
Less than 1 69(47.26) 31.26 (3.76)  0.45( 0.23) 0.03 0.96 1.68
Total 146(100) 118.77(100) 28.38(100) 23.99 34.43 1.95
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Table. 8. Landscape ecological attributes analysis of cultivated land of green house patches between
1ha and 10ha in size

(Unit:ha)

Patch Area Perimeter Shape

Perimeter length and Type of its Land Use

No. (ha) (m) Index
1 1.00 43439 1.22 Forest Commercial and business  Cultivated land
area
2 1.08 47038 1.27 River and wetland Transportation Facility
Transportation
3 119 69589 1.80 Facility - -
4 128 516.83 1.29 River and wetland Cultivated land Industrial and urban
infra-facility
5 144 53796 1.27 Transportation Cultivated land Industrial and urban
Facility infra-facility
6 154 687.07 1.56 Cultivated land Industrial and urban Forest
infra—facility
7 1.72 603.05 1.30 Transportation - -
Facility
8 1.79 706.60 1.60 Forest Commercial and -
business area
9 192 729.23 1.49 River and wetland Transportation Facility Forest
10 2,12 68244 1.32 Cultivated land Transportation Facility Forest
11 2.23 817.46 1.55 Forest Cultivated land -
12 235 84245 1.34 Cultivated land Forest Residential area
13 246 74599 1.37 River and wetland Transportation Facility Residential area
14 283 815.31 1.99 Cultivated land Transportation Facility Forest
15 3.12 124885 1.63 Facility green space Idle land Cultivated land
16 3.13 1020.23 1.63  River and wetland Cultivated land Residential area
17 3.62 1617.23 2.51 Transportation Residential area Commercial and
Facility business area
18 3.65 1193.12 1.76 Residential area River and wetland Cultivated land
19 4.00 124040 1.75 Forest Industrial and urban Residential area
infra-facility
20 4.10 1324.10 1.84 Forest Industrial and urban -
infra—facility
21 443 1298.80 1.74 Cultivated land Transportation Facility -
22 543 122226 1.48 Transportation Facility River and wetland Industrial and urban
infra-facility
23 565 1282.34 152  River and wetland Transportation Facility Cultivated land
24 572 1977.65 2.33 Transportation Facility  Industrial and urban Forest
infra-facility
25 6.80 173510 1.88 Cultivated land Forest Transportation Facility
26 7.40 249444 259  River and wetland Cultivated land Transportation Facility
27 7.46 1163.18 1.20 Transportation Facility Industrial and River and wetland
urban infra-facility
28 7.15 1241.26 1.23 Forest Industrial and Residential area
urban infra-facility
29 797 192920 1.93 Forest River and wetland Residential area
30 8.24 127094 1.25 Forest Industrial and urban Residential area
infra-facility
31 8.99 2131.28 2.00 Forest River and wetland Cultivated land
32 9.30 2799.57 2.59 Transportation Facility green space Residential area
Facility
33 9.56 1388.02 1.27 Forest, Transportation Facility  River and wetland
34 9.88 2175.71 1.95 Forest, Transportation Facility Cultivated land
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Figure 4. Landscape of selected site
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£% dto] AUAYAS] JBIFIE FAA 2,
EN7ZBe] AH Gyl JlBHEg st Aol F
23},

T

4. TAIL AR WEOAY BT 2
HONYE IS AT

1) CHAX] MH

FEZAMRZ A" 34709 AldAZA] A
% WA, Ed o], Shape Index’} B ztoll 32
= JHAE B RIS A dxdez A
Ak AR ddR & A 22T B8 15 553
2 E3IE-T el A3 glom WAL ¢F 3.13ha
ot} §13 % EXol8-2 AHS v &3l 3 A
A Qe g ek (Figure 4, Figure 5).

2) MR SHEA

BR2AEAE MEA HILERTE AUAE
4 3 AEGFY AW eF(HE5EA,
2002) oM ANE deol8E 7122 Fdsien
AzALE At Hestgith(Table 9). thAA]
dre AF 145S U A8 48F, FMF 1
%, 27 6%, THFH 5F2E F 1209%9 A2
ZALE T 4 &S A7 FEFE A AAR
o FE 848 AYAE st o

WA E T vl EALE, Y, RS
71, AE2NA, 22lx Adshe2 Fad F wd
71€9 #7] $e2 4% eH9Edo| Age, AR
F, EY, v o 0Id F2E T JHe A
. A 5oz uiEEo] AR PR
e e zlol & APz AT
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Figure 5. Land use types in surrounding area of
the selected site
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Figure 6. Existing condition of selected site

Table 9. General environmental profile of the selected site, its opportunities and constricts to improve

suggested issues

Factors Descriptions Factors Descriptions
48 species. 5 species(included four domestic animals)
Vegetations (naturalized mammals
species(14))
- it exists mountain and stream, named musuchon
nearby
Reptiles and 1 species General - it started cultivating dry paddy in the early 1960s
amphibians characteristics - 82.9% of area consists of the cultivated land of
green house
- most of harvests are green-stuffs(radish, japanese
cabbages, red-pepper, strawberry, cucumber etc)
- degraded landscape by a mass of dumped vinyl
agricultural wastes and equipments in site
Constrict - low permeable status of land by green house
Birds 6 species factors of - over-loaded chemical use to green stuffs of green
biodiversity houge
- regular and frequent disturbance by human being
- limited crop species )
- High accessibility for harvested crop transportation
- to plant street-trees and flowing wildflower on the
Opportunities wayside for transportation road in land
Insects 60 species of biodiversity - to preserve the neighboring forests
enhancement

- to let the nearby steam into the site
- to connect fragmented forests in ways of alterna-

tive habitats, replacement, and creation

- to interconnect scattered bush, shrub communities

wtih center-located forest
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Table 10. Alternatives for on-site management according to major issues

Critical design elements

Major issue

Alternatives for on-site management

wind

) soil
Abiotic
environment

water

- air pollution throughwind-

blow using chemicals on
site

- goil pollution by organic

materials

- non-point pollution source

by through ground-flow,
underwater flow

- required chemical pollu-

tants filtration

- fences, hedge 2m height for air filtration

- use several times using little chemicals

when necessary

- set fullow damn to minimize the soil ero-

sion by rain flow

- grassed waterway on drainage
- grassy bank on the boundary of patch

vegetation

. insects
Biotic .
. birds
environment
reptiles and

amphibians

-management of harmful

weed invasion to neighbor-
ing areas

- pest management
- required shelter to hide
- required pond for connec-

tivity between the sur-
rounding forest and river

- 1 meter wide sterile strip

- crop rotation
- conservation headland of 6m width
-required deliberate review and prior

assessment for introduction to the site

Patch
shape

Network
connectivity

Landscape

Edge and
margin

Structure

- ellipse shaped patch

- required design elements

to connect between sepa-
rated landscape ecologies

- edge is simplified by the

green houses

- required various structure of

vegetation: trees, shrubs
and herbs

-boundary that would be set corridor

makes complex to let species move
between ecosystem but the other side of
boundary makes simple to minimize the
bad effect and disturbances to the neigh-
boring ecosystem

- create small size of corridor to move ani-

mals and birds

- create various types of habitat for birds

and vegetation

it would play a buffer role to minimize

negative effect to the surrounding envi-
ronment and to enhance landscape

- its composition would be native species

that live near ecosystems such as forest,
grassland, river etc.(for example, Quercus
accusdata, pinus desiflora for tree)

*Source: Flury, A. M. and Brown, R. D.(1997), Gilbert. O.L. and Anderson, P.(1998) and Choi, J.D.(2000)
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