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Abstract

The purpose of this study is to analyze water cycle area ratio and spatial evaluation of water

cycle in urban area of Changwon-si, Gyeongsangnam-do. Water cycle area ratio are analyzed by

using spatial data of land-cover and land-use, and Hot spot analysis of GIS program was used for

spatial evaluation of water cycle. The results are as below. Firstly, the high water cycle area ratio

areas were forests, parks, and rivers, but urban areas covered asphalt and concrete were low under

40%. Public institutions and co-residential of urban areas were higher than others because of high

area ratio of pervious land-cover. Spatial evaluation of water cycle was analyzed to vulnerable

areas there are dense residential and commercial area. These areas are really occurring frequently

flooding and immersion, therefore, is required water management facilities and improvement of

land-cover from impervious to pervious. In the future, it will require additionally analysis of water

cycle area ratio supplemented data of water management facility and ground water.

Keywords : GIS, Water cycle area ratio, Hot Spot Analysis, Spatial Statistical Analysis
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Fig 1. Study area
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reclassification
of landcover

.............

Analysis of water cycle area ratio

Spatial statistic analysis
(Hot spot analysis)

h 4
Assessment ofurban water cycle

Fig 2. Process of this study
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<First> paved or unpaved, and green area assessment
Characteristic of analysis items : evaporation, infiltration, outflow decrease
surface landcover Do not include water use item
<Second> considering effects in accordance with types and capacity of
Facility effect water cycle facilities
analysis analysis items : infiltration, outflow decrease, use
<Third> .
Croun d’Iv];igr sage evaluation about a mount of ground water
. = analysis items : infiltration
analysis

Fig 3. Analysis process of water cycle area ratio(Suwon-si, 2011)
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Table 1. Water cycle weight about landcover types

landcover type section attribution of landcover evapg)aﬂon mﬁl(t;ﬁon de(:rl::g;ng) (Xf]lsgfé)
Natural vegetation, farmland,
Natural vegetation m shrub, forest, orchard, 50 40 30 120
cemetery, paddy, field, etc
Asphalt e 10 0 0 10
Paved area Concrete ‘_‘ paved area(impervious) 10 0 0 10
sidewalk brick _‘ paved area(pervious) 10 10 38 23.8
Barren ﬂ barren, cut slope, sand 25 40 20.6 85.6
General building, structure 10 0 0 10
Green roof
Emcemessreney . .
Roof (under 20cm) 45 15 18.8 78.8
Green roof ey .
(over 20cm) green roof 45 20 20.6 85.6
o under 90c | 45 25 25 925
Artificial ground
tati
B i 45 30 244 99.4
pervious ‘i water, wetland 40 50 30 120
Pond
impervious i artificial water 65 15 26.3 106.3

Source: Suwon-si(2011), Gyeongnam green environment center(2011)
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Fig 6. Examples of Hotspot analysis using ArcGIS program
(http:/Awww.esri.com)
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Fig 7. Results of reclassified Iandcover
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Table 2. Features of area ratios by landcover types in urban area

landuse| Public | Multi-family | Industrial | Single | Urban support | Commercial | Mixed
N . . . . g Mean
landcover institution | residential arca |residential |  facilities area area
Natural vegetation 171 16.87 8.58 6.7 2.39 3.86 575 | 875
concrete/asphalt | 32.13 40.15 28.63 31.98 41.09 42.15 38.65 | 36.40
Paved area - -
sidewalk brick 0.21 2.17 2.17 0.14 0.66 0.71 0 0.87
Barren 22.37 3.07 3.07 4.17 7.88 2.67 3.57 | 6.69
general 27.74 37.57 56.89 56.95 47.38 4891 52.03 | 46.78
green roof
Roof (under 20cm) 0 0 0 0 0 0 0 000
green roof 0 0.17 0 0.05 0 1.70 0 | 027
(over 20cm)
Artificial ground |  under 90cm 0 0 0 0 0 0 0 0.00
vegetation over 90cm 0 0 0 0 0 0 0 | 0.00
pervious 0.45 0 0.66 0.01 0.60 0 0 0.25
Ponds - -
impervious 0 0 0 0 0 0 0 0.00
Total 100 100 100 100 100 100 100 100
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Fig 9. Features of water cycle area ratio by urban area
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I -16.0 ~-13.0 []-4.0~0 | 10.0~ 128
[ -13.0 ~-10.0 @0 ~ 4.0
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o
Table 3. Flooding vulnerable areas in urban area of Changwon-si ZT . gl a0 Il a] L
A=l Z o) 5 ko)
Type Vulnerable area 75‘5]7] [qi‘_oﬂ %‘r‘g} c]‘rL > ] ‘_1_01 278% A
o7
A

FO01 Changwon-daero aotEth AAE LAl A2 o]
Road | FO2 Sahwaro A ABEE BN AR e AsHragA R e}
ﬂOOdlng FO3 Bansong—ro H]JT_B_H EEE, AZ] QF’]‘ BX] g %x]_]:H ?l %%E(FOG),
Fo4 Towol-ro
oA = = [ X
House | F05 around 180, Myeongseo-dong dAE 18087 S (F09), EHRFOT)IN =2

flooding | F06 | aroind Hyundai apartment, Daewon-dong 2 FE 7 s st AC R YEETh
Source : http:/bangjae.changwon.go.kr (Fig. 11, Table 3). ©]+= =2 vjLA AL EA4Y 4=
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