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Appraisal of Public Function for Agricultural Lands
in an Urban Area using GIS

AR -39 F”
Kim, Ki Sung - Hwang, In Hun

Abstract

This study was performed to appraise multi-functional roles of agricultural lands in urban areas. The roles
of agricultural lands as a part of urban environment were investigated to develop and establish an effective
urban development planning with GIS-based analysis. Fifteen administrative districts at Chuncheon, Korea
were selected to examine the roles of agricultural lands in these districts as educational, disaster-preventing,
open-space, and recreational aspects. GIS was utilized to identify the distribution of agricultural lands and
their accessibility to residential areas, school zone, public facilities, and major roads. The results obtained
in this study can be efficiently used to guide decision makers to develop environmental-friendly urban

planning at initial stage.

Keywords : GIS, Public-function, Landscape, 3D analysis, Visibility analysis.
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Table 1 Input data

Description
Nurnber of population, student, school,
Area of land use, etc.
Point Electric pole, Manhole, Hydrant, etc.
Geometrical | Polyline | Road, Contour, River, efc.
data Puiygon Land use (Paddy, Upland, Orchard)
House, Public facility, School, etc,

Input data

Statistical reports
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TA ] BXd= 24E ZIANEED UAFAA Table 2 Areas of agricultural lands at 15 admini-
2 J)1z0% AAAD Y BEsH= A=A o} strative districts, Chuncheon (Unit :m?)
F] 4.9 X o for
st AA S ARES Administrative district Area of digital map
FolA 7hxle] Hypb o AYARAANS Paddy Upland | Orchard
T " Gangnam-dong 502,224 | 1018012 | 193254
o] g8l FHEA, THEM, AUEY, HEHA Gyo-dong N 2577 .
4 sk &3 Ex*%*“"“ oha “Em T3] Geunhwa-dong 8626 | 1.365.229 -
+ 39S FH vedz, S4A dig | Seoksa-dong 176270 | 213528 | 44518
HEI 9 HYAYE Fostu sk AAJ] = Soyang-dong ‘ 4326 -
Ho|He Z7EAS 95to] Buffering EAE A Sinsau-dong 3013562 | 2019771 | 3566
ATk Yaksamyeong-dong - 2,045 -
° 7~ ) Joun-dong - - -
w3, FAF A AR MY A2} Hyoia 1-dong _ 1862 B
A 95 Hrpsly] Y8t HAAEAS el Hyoja 2-dong -1 w83 L
t} 7PN B4 (Visibility analysis)< 534 A4 Hyoia 3-dong - 343 -
A Z2a7EsE WIS BAsE AL daiy Ijupyeong ;-gong - 37,782 -
- .. - . upyeong Z-aong Tt -
AQARA 3 AgHE A 44 a7k 29 Hupyeong 3-dong 30,480 17262 8578
HA7F goh 2 ArelMes SN EAE AdE Toegye-dong 250401 | 210593 | 37308
4 7 Total 3985563 | 4922161 | 289,001

27 F28% PTulFofM o =HE ZYYH
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2 gos i ol 7|2S siEeE Y M ¥U9 e &, AdEH wgv)3 AT,
T EHAAAEAN B F2 FFA7E AAE A AAUFe] FEAD HE7E AF T 4T
QTS thiEo] EAe] AFsta, w&AE, sz gtk
3, 334 2 gtE FERA] o] go Table 3& 157) Fo 248 39/ 2Z1%
By3ie 234 157 (@A 15% WA g 7|70 250 met 500 m do BXs=
29%) & gt &3], a7 157 %ﬁ AR REE F8 wFF 77 Qe A
34 979 83.5%7F AFsL JdoH i =29 RS Flsoith 284 THE A
FAAGTG AgAadol fAlste itk o Xl@bl A7} w&NHE Fitele] A o, AldEeE
TAEte) G435 Po g EXo|fox 2 HIlE Hol:= Fo] Hyxylo] glod IA FHE IA ¥
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Table 3 Distribution of agricultural lands around school and area per student

(Unit:m%)
. L Radius-250m Radius-500m

Administrative district Paddy Upland Orchard Paddy Upland Orchard
Gangnam-dong 1,505 37,600 6,977 13,827 170,495 59,182
Gyo-dong - 3,577 - - 3577 -
Geunhwa-dong - 1,161 - - 2,779 -
Seoksa-dong - 16,816 4,588 11,363 102,980 8,606
Soyang-dong - 2,085 - - 3.893 -
Sinsau-dong 65,252 304,546 - 498,429 817,179 ~
Yaksamyeong-dong - 1,758 - - 2,045 ~
Joun-dong - - - - - -
Hyoja 1-dong - 3,081 - - 4,862 -
Hyoja 2-dong - 15,011 1,777 - 24,830 1,777
Hyoja 3-dong - 343 ~ - 343 -
Hupyeong 1-dong - 3,963 - - 26,890 -
Hupyeong 2-dong - - - _ N N
Hupyeong 3-dong - 2,111 8,578 - 8,996 -
Toegye-dong 1,761 18,635 - 84,484 64,816 8,578
Total 68,518 410,687 21,920 608,103 1,233,685 78,143

(1.70) (10.18) (054) (15.10) (305.57) (1.94)

% () : Area per student
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Fig. 1 Frequency of fire occurrence for different land use in Chuncheon

A3y gui o Fes BE e

R AL R X LT
for} 71479 wae) h2d 19994 373
20009°) 203 AE A0 thebdk. meb

o ROF wokATh

3. Open-space 7|

SAAE $94 Ao i AR SuE o AAEAE FTE) Bol $¥He) god X
8 ofgfEmA| FHE AAbsA|e] digh o] gHkke] A AsAggde] Jlofstn, oW I ng
Table 4 Distribution of agricultural lands around apartment complex L
(Unit:m")
e . Radius-250m Radius-500m

Administrative district Paddy Upland Orchard Paddy Upland Orchard
Gangnam-dong 19,617 125,728 60,800 47,243 252,673 102,096
Gyo-dong ~ 2,508 - - 3,240 -
Geunhwa-dong - 26,193 - - 124,373 -
Seoksa-dong 10474 57,623 - 57,054 150,239 36,194
Soyang-dong - 1,827 - - 2,107 -
Sinsau-dong 117,559 243,256 - 468,046 510476 -
Yaksamyeong-dong - 2,045 - - 2,045 -
Joun-dong - - - - - -
Hyoja 1-dong - 4,862 - - 4,862 -
Hyoja 2-dong ~ 19,135 306 - 24,830 1,777
Hyoj 3-dong ~ 343 - - 343 -
Hupyeong 1-dong - 18,091 - - 29,498 -
Hupyeong 2-dong ~ - - - - -
Hupyeong 3-dong ~ 17,262 6,410 - 17,262 8,578
Toegye-dong 95,358 68,170 - 221,419 141,543 29,828
Total 243,008 587,043 67,516 793,762 1,263,491 178,473

(6.1%) (11.93%) (23.36%) (19.92%) (25.67%) (61.75%)
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Table 5 Distribution of agricultural lands around public facilities

(Unit:m?)

Administrative district L Radius~250m Radius-500m
Paddy Upland Orchard Paddy Upland 1 Orchard
Gangnam-dong 74,490 137,501 66,177 149,504 323,093 146,445
Gyo-dong - 336 - - 841 -
Geunhwa-dong - - - - 59,064 -
Seoksa-dong - 11,465 - 7,744 79,558 4,739
Soyang-dong - 4,038 - - 4,326 -
Sinsau-dong - 21,646 - - 179,624 -
Yaksmyeong-dong - 473 - - 2,045 -
Joun-dong - - - - - -
Hyoja 1-dong - 4,064 - - 4,862 -
Hyoja 2-dong - 10,190 - - 17,970 -
Hyoja 3-dong - - - - - -
Hupyeong 1-dong - 2,015 - - 13,710 -
Hupyeong 2-dong - - - ~ - -
Hupyeong 3-dong - - - - -
Toegye-dong - 306 423 25,985 -
Total 74,490 192,034 66,177 157671 710,678 151,184
(1.87%) (3.90%) (22.90%) (3.96%) (14.44%) (562.31%)
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Table 6 Distribution of agricultural lands around city-park in Chuncheon

Administrative district Radius-250m Radius-500m
TUMSLELTVE QISHIC Paddy(m®) | Upland(m®) | Orchard(m®) | Paddy(m®) | Upland(m®) | Orchard(m®)
Gangnam-dong 10,553 75484 13,778 32,456 204,739 64,270
Gyo-dong - - - - 2,626 -
Geunhwa-dong ~ 51,057 - - 128306 -
Seoksa-dong 15,193 137,817 35,885 57,009 204,337 44,518
Soyang-dong - - - - 68 -
Sinsau-dong - 140,212 - 7219 407,620 -
Yaksamyeong-dong ~ - - - - -
Joun-dong - - - - - -
Hyoja 1-dong - - - - - -
Hyoja 2~dong - - - - 2.999 -
Hyoja 3-dong - 209 - - 343 -
Hupyeong 1-dong - 5,023 - - 16,561 -
Hupyeong 2-dong - - - - - -
Hupyeong 3-dong - 11,816 - - 17,262 3110
Toegye-dong 61,453 39,327 - 121,820 133,629 10,116
Total 87,199 460,945 49,663 218504 1,118,490 122,014

Table 7 Increase of park area when agricultural
lands are included within buffer area

Classification Pailfnza)rea 1}5}} ')3 peArrsZi(iig)
Park 294,203 | 0.54 1.44
Park+ Agricultural land
(Radius-250m) 892,010 | 1.67 437
Park+Agricultural land
(Radius-500m) 1,753211 | 3.29 8.58

73 72 A9E Aok w4 250 meF 500 muy
o] WN=ANE 71FY FAHA e A} =
A& 42 1.67%, 3.29%F Jepton, 1993
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Table § The number of landscape control point
(LCP) within visible distance each land use
(If LCP is beyond visible distance, con-

sidered as “Invisible".)

Land use | Number of LCP Area (m?)

1 887.119

. 2 2,132,550

Paddy Visible 3 .

Total 3,019,669

Invisible 965,906

1 850,936

- 2 2,660,815

Uplana | ViSible 382,494

| Total | 3895245

Invisible 1,027,920

1 122,012

-, 2 13,081

Orchard Visible 3 -

Total 135,093

Invisible 153.909
FANoIN 10990] 24 AN ZBEA 7]
2AYE #Fxete] Z#5A4 (Landscape Con—
trol Point: LCP) 2.2 5X(FUZE, oj-o]s)#

o a2, ARYE 23-4
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Table 9 Height limitation for buildings with respect to line of sight

View Point(VP) Zone 1 2 3
Horizontal distance(X) 1,000m 2.000m 3,000m
Jungang . Elevatign(H) 75m 97m 122 4m
Intersection Limited height(4H) 60.02m 76.05m 88.67m
Note Target Level(TL) =244m, VP =97m(%m~+1.0m),
Distance(D) =3.866m
Horizontal distance(X) 1.000m 2,000m 2.500m
. . Elevation(H) 75m 77m 105m
Children's Hall ™7 ed height( 4H) 77.64m 127.2Tm 125.09m
Note TL=250.09m, VP=101m(100m+1.0m), D=2903m
Horizontal distance(X) 1,000m 2,000m 3,000m
Access Road Elevation(H) 125m 100m 75m
from Seoul " Limited height (4H) 47.55m 94.10m 140.65m
Note TL=260.2m, VP=151m{150m+1.0m). D=5,067m
Horizontal distance(X) 1,000m 2.000m 3,000m
Access Road Elevation(H) 100m 100m 105.4m
from Hongcheon Limited height(4H) 28.92m 56.84m 79.36m
Note TL=2427m, VP=101m(100m+10m), D=5075m
Horizontal distance(X) 1,000m 2,000m 2.500m
Mt. Bongu . Elevation(H) 75m 75m 82.4m
’ Limited height( 4H) 9743m 43.86m 9.67m
Note TL=835m, VP=226m(225m+1.0m), D=2660m
% Note : tana ° = (TL-VP)/D. 4H = (VP + X X tane °) - h

T

=4
cess Road from

Seoul <.« Access Road from Hongcheon

l64

Fig. 2 3-D Presentation of landscape control points and lines of sight
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Table 10 Area of agricultural lands having at least one function within 250m and 500m buffer areas for

administrative district

(Unit:m®)
L i L Radius-250m Radius-500m

Administrative distric Paddy | Upland | Orchard Paddy Upland Orchard
Gangnam-dong 21,123 144,959 70,254 52.138 267,782 125,683
Gyo-dong - 3,577 - - 3577 -
Geunhwa-dong - 41,415 - - 143,100 -
Seoksa-dong 10,474 72,342 4,588 57,065 176,094 36,194
Soyang-dong - 4,326 - - 4,326 -
Sinsau-dong 181,303 531,518 - 754,027 1,064,733 -
Yaksamyeong-dong - 2.045 - - 2.045 -
Joun-dong - - - - - -
Hyoja 1-dong - 4,862 - 4,862 -
Hyoja 2-dong - 24,332 1,777 - 24,830 1,778
Hyoja 3-dong - 343 - - 343 -
Hupyeong 1-dong - 36,194 - - 37,785 -
Hupyeong 2-dong - - - - -
Hupyeong 3-dong - 17,262 8,078 - 17,262 8,578
Toegye-dong 95,357 76,824 - 221,536 141,678 29,828

Total 308,257 960,126 99,278 1,210,303 1,888,554 202,061
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Table 11 Area of agricultural lands having educational and disaster-preventing functions within 250m and

500m buffer areas for adiministrative district

(Unit:m?)
. . . Radius-250m Radius-500m

Administrative district Paddy Upland Orchard Paddy Upland Orchard
Gangnam-dong - 37,278 6,966 12,419 165,971 51,804
Gyo-dong-dong - 3,576 - - 3577 -
Geunhwa-dong - 1.160 - - 2,779
Seoksa-dong - 3,461 - 11,363 82,820 8,606
Soyang-dong - 2,085 - - 3,893 -
Sinsau-dong 1,684 19,423 - 212,449 263,917 -
Yaksamyeong-dong - 1,758 - - 2,045 -
Joun-dong - - - - - -
Hyoja 1-dong - 3,081 - - 4,862 -
Hyoja 2-dong - 12,032 306 - 24,830 1,777
Hyoja 3-dong - 342 - - 343 -
Hupyeong 1-dong - 259 - - - -
Hupyeong 2-dong - - - 26,316
Hupyeong 3-dong - 2,110 6,410 - 8,996 8,578
Toegye-dong 1,761 18,650 - 84,484 64,816 -

Total 3445 105,209 13,682 320,715 655,165 70,765
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Table 12 Area of agricultural lands having educational, disaster-preventing, and open-space functions within
250m and 500m buffer areas for administrative district

(Unit:m®)
Radius-250m Radius-500m
Administrative district
dministrative distric Paddy Upland Orchard | Paddy Upland Orchard
Gangnam-dong - 3,901 - 5,296 58,444 44,216
Gyo-dong - 336 - - 841 -
Geunhwa-dong - - - - 1,586 -
Seoksa-dong - 1,535 - 7,484 48,337 4,739
Soyang-dong - 1,992 - - 3,893 -
Sinsau-dong - - - - - -
Yaksamyeong-dong - 473 - - 2,045 -
Joun-dong - 2.937 - - - -
Hyoja 1-dong - 3.355 - - 4,862 -
Hyoja 2-dong - - - - 17,970 -
Hyoja 3-dong - - - - _ _
Hupyeong 1-dong - - - - 13,222 -
Hupyeong 2-dong - - - - _
Hupyeong 3-dong - - - - - -
Toegye-dong - - 423 24,394 -
Total - 19529 | - 1,302 175,504 48,955
AP AR oz & & Qs AN AsAE JUEes HanAe) dgude) e
H4-L 9Jste] 3a #A4E @sith 71ES B} &R F2 YAska lof, AdA 7l &
Anel WA, FAR, A7 AT Qi A B ezl B sksyel R AeR e
Ao BEE o7 e oH, 7t 7pAHE ok webd AdERe] 587 #2E e
g 500 m el YAsks BAEAE ddes Bydde EA48S v o A £ F7L
5\ | A A7k Qe AkEAE tPgeR @ Bt 9
HrhAs Aols WA AHNE M3 Q= 4 & A0 vk
ABEAE AAEY A eI, 2Y%RT Table 132 Table 10, 11, 129 W&& W4
i A%Fst FHol =3 o] Ho] EXd 500 mE 71FC0E dfo] FAES Adolrt. 7
A& & 5 Ak WEY A9 AAeR e A BT
C28y 7 BAE TR, 5 7RIE 7HA gom, Al kA ZRA7F Sle AARsAe BEL
A Qe AEAY BEEAE Table 119) veb B AHEn dle & RoF vehEt B3 okt
4 BE¥xdA ug) Aok Ry okt 6] Eg 7 UfE FERA7L 4FE e AAks
S8 oz thehsh ol HAEE thE Aodo] wjs wo] BEFo} 9]

BEA A, BAE AR, FFAAC. Hahe

Open—space 7HE 2% 7143 Q& = ¥, 3

=¥
Fe) PEAHE YUHoE Wt F4S ¢ %
k. o] Aol A7 Mg T Qe A
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Table 13 Distribution of agricultural lands having one, two, or three functions

. One function Two functions Three functions
Administrative district
Paddy Upland | Orchard | Paddy | Upland | Orchard | Paddy | Upland Orchard
Gangnam-dong 52138 | 267782 | 125683 | 12419| 165971 51804 | 5296 58444 | 44216
Gyo-dong - 3577 - - 3577 - - 841 -
Geunhwa-dong - 143,100 - - 2,779 - - 1,586 -
Seoksa-dong 57,065 176,094 361941 11,3631 82820 8606 74841 48337 4739
Soyang-dong - 4,326 - - 3,893 - ol 3,893 -
Sinsau-dong 754,027 | 1,064,733 - | 212449 263917 - - - -
Yaksamyeongv - 2,045 - - 2,045 - - 2,045 -
Joun-dong - - - - - - - - oo
Toegye-dong 221,536 141,678 20828 1 844841 64816 - 4231 24,39 -
Hyoja 1-dong - 4,862 - - 4,862 - - 4862 -
Hyoja 2-dong - 24,830 1,778 - 24830 1,777 -1 17970 -
Hyoja 3-dong - 343 - - 43 - - - -
Hupyeong 1-dong - 37,785 - - - - - 13222 -
Hupyeong 2-dong - - - - 26316 - - - -
Hupyeong 3-dong - 17,262 8578 - 8,996 8,578 - - -
Total 1210303 | 1888554 | 202,061 | 320,715| 655,165 70765 | 130021 175941 48955
ARSE AARE HAECR uUehgth B2 olE  WEE AAY A FHsglH & dyelMe
Ado] ArjAd rAaddAdE ulats 2 ohy EAAREAZE 7T ol S 7} A% A
thogro QFvtel AT Sdrt 7 7 7I"~5P w53, W%, Open—space, 54U
£3hd AR ﬂl*”“‘ﬂl H}E} AREAE A 7k 4 B3A AR distel AAsgloH,
A=A S A Z9% A%e 2oksid vy Atk
Al
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