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to Locate Silver-town
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Abstract : It is usual to determine silver-town location by people’s experienced knowledge or intuition considering
many different type of thematic variables simultaneously. This paper is primarily intended to locate sunny
silver-town according to catchment-wide solar radiation as single key variable. GIS based solar simulation
realistically identified catchment-wide solar radiation in the study area using large scale spatial precision. More
than 90% over the worst catchment were identified shadow surfaces while the optimal catchment was heavily
covered by sunny radiation surfaces. It is confirmed that standard GIS technology can offers the viable method
of measuring and comparing the catchment-wide solar radiation. Guidelines for a replicable methodology are
presented to provide a strong theoretical basis for the standardization of factors involved in locating the sunny
silver-town; delineation of catchment boundary, solar simulation, catchment-wide comparison etc. They could be
used as an evidence to determine sunny catchment in comparison with other catchment, based solar simulation.
It is anticipated that this research output could be used as a valuable reference to confirm the potential of
introducing the new concept of "catchment specific solar radiation” to support more scientific and objective

decision—-making in the process of locating silver town.
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Fig. 1 Flowchart of data analysis procedure
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Fig. 2 Location of study area (digital map overlaid on
satellite image)
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Table. 1 Pre-processing procedures of thematic maps

Thematic . Second Mean/Standard Maximum/
First . .. ..
map raster (unit) deviation Minimum
Elevation Contour DEM (m) 400.3/177.2 815/%
map (Vector)
Aspect TIN(Vector) DlStnbuno? 176.47/86.67 360/-1 (flat surface)
of aspect (°)
DEM (Digital . .
Solar Elevation Model, Grid of winter 1032.74/318.44 1872.12/183.543
radiation (kcal/m’)
Raster)
Catchment
Thematic . Second Total number of A‘r ca
First . Maximum/
map raster (unit) Catchment ..
Minimum
DEM (Digital
Catchment Elevation Model, Catchment (m’) 83 929,525/1275
Raster)

129°)& 7|+ 2 % TM(Transverse Mercator)

Fxz AT JeTe d9E 795
F%3}7] 98] ArcHydrology 9.2% o] 83}
s 2. SRAAGE SARSE F
23} Zonal statistics 52 o] &3l FF
A FA Ao H S =&AL H 5
T A dArEFS] Htgho] A9l 10%, o
9 10%% A9 FEAWL 2 JF
o] HolHE 65 F L2 Ut telHE
At W 559 S FEste U
2 5 3t4(equal interval) W& A&
TG FARE HaEdold W 674w Fr=Tt
Adaitial sty Aol 47452 Hojok
Stz A mghe] ko] 2o me} 65 H o=
o] A sk gl v,

Table. 2 Statistical characteristics of solar radiation in
entire study area

Solar | Maximum | Minimum Mean jtapdgrd
radiation eviation
(keal/m') | 187212 | 18354 | 103274 | 31844
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& 83 A7 T AA AT A
el Mat 747 139, 530 R RE Y
Atk & 33 2ol HAA-Ho} Mo A
o ArF EE A 54E ARy dA
ol v SAZE Aolrt Slent A1 AL
o] Fatghe vud A A AeTd
UAALgFo] gk 1277.26keal/m, # b M4
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Table. 3 Statistical characteristics of solar radiation for
optimal vs worst catchment

. .. Standard

Solar Maximum [Minimum| Mean deviation

radiation| o yimal| 1855.82 | 308.96 | 1277.26 | 345.85
(kcal/m')

Worst | 1159.28 | 380.83 918.07 | 133.79
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Fig. 3 Catchment overlay over solar radiation
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Table. 4 Reclassified presentation of solar radiation in
optimal/worst catchment and reclassified (%)

Solar Rank 1 2 3 4 5 6

radiation | o o 2.0 108]202] 195 206]17.8
Grading

(kcal/m*) Worst | 21| 127|775 7.7 | 0.0| 0.0

BiE ww A% A5rdel 9w Hage
30895Tkeal/m' 2. Aok A5TFo] AN A2k
Q1 380.83keal/m K.t Bt X5 Helck 12t

12

B

1159.18 1900

X : Solar Radiation (kcal/ m" )
Y ! The number of Pixels

Fig. 4 Statistical characteristic of solar radiation in optimal and worst catchment
A: optimal catchment B: worst catchment
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Fig. 5 Solar radiation in optimal/worst catchment and reclassified presentation

A: Solar radiation in optimal catchment

B: Solar radiation in the worst catchment

C: Reclassified presentation for optimal catchment D: Reclassified presentation in the worst catchment
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