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Assessment of Blocking Effect of Natural and Artificial Topography
on Sunshine Duration Using GIS Data and Sunshine Model
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Abstract

The present study evaluated the blocking effect of natural and artificial topography on sunshine duration in the
southern coastal area of Haui-do. The geospatial data for the target area was constructed by geographic information
system(GIS) data. Three-dimensional modeling based on solar azimuth and altitude angles was conducted for the
assessment of sunshine environment. The sunshine area was evaluated over 80~90% of the target area in the
daytime, especially in summer. The blocking effect of mountainous terrain on sunshine duration was presented at the
northern residential area in the late afternoon. There was also the effect of artificial topography by construction of
fill-up bank on sunshine environment at the southern residential area early in the morning and the south-western part
of salt field in the late afternoon.
Keywords : Sunshine Environment, GIS Data, Modeling, Artificial Topography

1A & S3h e APIH 82 So JFE W) 9ol A
A9 AL et Bt Ueh] 2t 27 4

o
=
3k A xR AREE7]%= SHHKim and Um,

Az o] 5ol Kol ofsf Al el
R AF7A] EEElE Aog AHoww, dF T 2013; Kim et al, 2014). T3k dzE g 2% 2
Xl 71F ERF o] 2 el HIFR AEAgre] it S Foll #olste] 712, F vhE T 1A

[e)
5 dEAFrolgkar $oKSin and Kim, 2009; Park  71% 1Al S mx)7] wiioll, %A% 7)dEHA
and Kim, 2014). IFAIZ- Blke] 9917 2 %7 Hrlol] oA wlg- 583 Q40T (Han et al., 2010;
I 22 e gl gi7] 5] dolEFely 745 Du et al, 2013).
s F71deHA 2]l A& A E A& AEAR1 FEINLE QIgh 182 x| Wste} o

2
o
rot

Received: 2016.07.12, revised: 2016.09.19, accepted: 2016.09.20

* o A3 - Bygiea 4 Fstal(7]$ s 4 a9 (Member, Professor, Department of Environmental Engineering, Mokpo
National University, dykim1975@mokpo.ac.kr)

#* AR AL A3 - B e #70)7] 8k w93 (Corresponding Author, Member, Professor, Department of Environmental

Atmospheric Sciences, Pukyong National University, jjkim@pknu.ac.kr)

67



68 eg .

& 7EEe 1A 5 AP R ] Wske =44 A
2870 A 0w P v oS B0, =
A7l TR e L A A

= 5

o 1HAE st dxE Adsla, o= A=, A
Z, W T QIke] AL Hibel] AH JES vzl
THYun, 2005; Park and Kang, 2008; Sin and Kim,
2009; Kim and Yang, 2011). B3} Qx3b7 9] olsh=
21&0] F3d W FA g Foll JkS w|X]7] wiiE
of, A @ FxE] ASS Adshs 8Qlo= 2hE
3 Um et al., 2011; Kim and Um, 2013; Joo et al.,
2014). whEpA] 1914 Q116 o]3t Bjg x|} o] =
Qg dxrgollo] S Haslslr| $leire AFF
A Be] Wl ulE Hx4 dxgge] Hrpt Za
sith

IAA Azl ke 9EAE gPdHYgS V)
o2 g HY] 1A, S ude] W a7
Agks] Apxtstolor sb, e iR He] AdH 2
Q34 AFFAHEE A8 aefstofof sk} 2
A= Mg RExR A2 HA|2<Fl(geographic
information system, GIS) #}&9] B3} &-8o] B
sl=AXN, A28 7l dojA] GIS ARE 7Rke.
2 3 2uy 719o] o]-89 3 ItkKim et al., 2013;
Park and Kim, 2014; Kim et al., 2014). W2} ¥
TolA= GIS AEet dxFES o]83lo] i3 2
Q1T XFo] et FRA A P33 HX=
TS Hrrsisick

2. A7AR 2 Y

2.1 ddAY 2 APAR

2 AelM= wEgzd e wle) BAK ] A 2 A
EDA 5 1EA AP} o]FojAaL = AT
Sojko] W A9 o R s3Ik Fig. 1]
HRI ule} o] 3y} giiddde AEDA 771 <l
T AH 2 FAXY To] XFHEF T W=
625m2} HE WEo 2 625m= Ageiglon, A4 A
7= g el XFEE Ao EolE aHsle
125m= AR89t Yxrde] A FAARACE ¢
)= APAEE Z Hrlel ojA st
At AP RE wkdsly] flsl] GIS AEE
7Nke 2 Az} 7H4 2.5me] I3t AVIEE 485k
TE3ISh

Fig. 1(a)v AEZA osk AaAFe] A=
Ao e tidAHe] 3k AEE YEeR Zle
2, 2014500 AZHE 1:5000 2 0] T A E2 5

;
J
rlo
£
I
i
)
jul
J
rQ
r
_E
__1-{);:
5

Aot o7 747} greakat ikl $ixIskar Qlck
A o] Bl 55 B P FE (e
Ab BEAE)ol= T2 T FEo R gyl FAX| o]
ARk Qlom, dxIES Al vk 1FTES
A etk Bl o] A e A AR ¢
ol WAl Akt lom, o] FE (A 55
o= AF RV T H AEEEC] YXstaL gl
o 71, dx % v T SAE T ess
= Al oA A AR QEkS WXt B3,
Z vpskEe] Sl ARl o= yholaly] e,
AR Ae] - AZ3AHL g Arltol] glojA] ull$-
Q3 @aolr)

Fig. 1(b)= &A1 754 Fig. 1(a)2] A#ksd &
A o] Y T AR gk ¥R FAS
sl Ao A i 2 2w 58 Fusle] 4
240w FEeEgIth AR oF AT 7IE =
29| A HE Aol YA|E BE=AE TEIA
°F 180me] 73tell thsto] $£o] oF 5~10m, = °F 20m

ofN o2 1o P~

(@

£ 100 i e T,
£ 50/
N ol
600
o0
y (m) T "
i y ),--Z::-
gIORN
: 50.| “Eonstruction sitd '
0.  fill-up bank
600 .

100
y (m) 00 x (m)

Figure 1. Three-dimensional topography for the target
(a) before and (b) after construction
of bridge and fill-up bank
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of artificial topography on 21 March, 2014
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Table 1. Sunshine area for the salt field before and
after construction of artificial topography

Date Time Sunshine area(%)
(mm/dd) | (LST) | Before After | Difference
0900 96.11 96.11 0.00
12 . . -0.01
03/21 00 99.43 99.42 0.0
1500 94.76 94.66 -0.10
1800 77.67 77.09 -0.58
0900 99.75 99.75 0.00
1200 99.79 99.79 0.00
06721 1500 99.68 99.68 0.00
1800 92.29 92.26 -0.03
0900 95.71 95.71 0.00
023 1200 99.32 99.31 -0.01
1500 94.37 94.26 -0.11
1800 59.43 58.28 -1.15
0900 3.07 3.07 0.00
1200 98.93 98.92 -0.01
1222 1500 92.79 92.78 -0.01
1800 0.00 0.00 0.00

A o} 7} WAEA sk, o
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