A e] aLesh Ao whe s4E7] A-dueal 253 8/ &S 9

[=2] SIEEHYALXIER] =2E Vol. 32, No. 4, 2012
Journal of the Korean Solar Energy Society ISSN 1598—-6411
http://dx.doi.org/10.7836/kses.2012.32.4.071

oA e T2} 300 e
7] % D9 B3 o

zs=+ 0

4o

%**, PG A wkr
* b= g8kl 715 8- (dhchoi2@cu.ac kr)

w72 st 87 718k 7 (bylee@cu.ac kr)
kO] L7FEE gt o8t 71587 (ohy1@hanmail.net)

Observation and Analysis of the Long and Short Wave Radiation
According to Different Altitudes and Locations in Daegu During Summer

Choi, Dong-Ho* Lee, Bu-Yong** Oh, Ho-Yeop***

*Dept. of Architecture, Catholic University of Daegu(dhchoi2@cu.ac.kr)
#xDept. of Environmental Science, Catholic University of Daegu(bylee@cu.ac.kr)
#xxDept. of Architecture, Graduate School, Catholic University of Daegu(ohyl@hanmail.net)

Abstract

This study for the understanding of the radiation environment according to the altitude in urban area in the
summer observes the long and short wave radiation environment at the 4 urban areas with different height and
the 1 suburban area. The results of this study are as follows. (1) When the altitude was high, the more short wave
radiation was observed. (2) As the altitude was high, the temperature of atmosphere got lower. And because of
that the downward long wave radiation was also lower. This general trend was confirmed through the study. (3)
Through the observation of long wave radiation, the upper atmosphere of suburban area had the atmosphere
characteristic which the temperature was rising and decreasing faster. Therefore, the difference radiation
characteristics between the urban and suburban area were confirmed. (4) The result of the ratio of short wave
radiation to long wave radiation(short wave radiation/long wave radiation) according to the altitude and location,
the value was increased when the distance was far from the artificiality structure or a heat source, and the urban
effect became smaller. Thus, it is expected that the ratio will be an evaluation index for evaluating urbanization
effect.
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Fig. 1 Location of observation site and altitude
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Fig. 2 Daily air temperature distribution (type A)
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Fig. 3 Daily air temperature distribution (type B)
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Fig. 4 Hourly air temperature trend by altitude (type A)
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Fig. 5 Hourly air temperature trend by altitude (type B)
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Fig. 6 Relation of air temperature between Daegu weather station and each sites (type A)
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Fig. 7 Relation of air temperature between Daegu weather station and each sites (type B)
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Fig. 8 Daily relative humidity distribution (type A)
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Fig. 9 Daily relative humidity distribution (type B)
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Fig. 10 Hourly relative humidity trend by altitude (type A)
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Fig. 11 Hourly relative humidity trend by altitude (type B)
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Fig. 12 Relation of relative humidity between Daegu weather station and each sites (type A)
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Fig. 13 Relation of relative humidity between Daegu weather station and each sites (type B)
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Fig. 14 Distribution of daily short wave radiation (type A)
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Fig. 15 Distribution of daily short wave radiation (type B)
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Fig. 16 Distribution of daily long wave radiation (type A)
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Fig. 17 Distribution of daily long wave radiation (type B)
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Fig. 19 Hourly long wave radiation trend by altitude (type B)
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Table 2. The ratio between long wave and short wave

radiation at the highest state of long wave radiation

THA [T W/l T4B [@9: W/m']
T [ A% | es [ad/4w [ gaes | e [ 4w | en [ as/dn | gayag
EA41 632 925 1.46 0.68 EA41 576 738 1.28 0.78
EA12 582 1,029 1.77 0.57 el 500 857 1.71 0.58
L3 551 1,000 1.81 0.55 L3 497 657 1.32 0.76
414 521 1,121 2.15 0.46 414 470 749 1.59 0.63
Table 3. Average and accumulate value of long wave radiation each hour
TAHA 99 W/m (MJ/m)] T4B  [99: W/mt (MJ/m*)]
Al ZF =41 =42 =43 =44 Al ZF =41 el =413 =44
0:00 438(1.58) | 431(1.55) | 429(1.55) | 408(1.47) 0:00 411(1.48) | 364(1.31) | 398(1.43) | 382(1.38)
3:00 424(1.53) | 417(1.50) | 417(1.50) | 399(1.44) 3:00 398(1.43) | 354(1.28) | 387(1.39) | 372(1.34)
7:00 412(1.48) | 406(1.46) | 403(1.45) | 397(1.43) 7:00 412(1.48) | 406(1.46) | 403(1.45) | 397(1.43)
11:00 544(1.96) | 517(1.86) | 484(1.74) | 469(1.69) 11:00 507(1.82) | 475(1.71) | 448(1.61) | 439(1.58)
12:00 581(2.09) | 541(1.95) | 508(1.83) | 483(1.76) 12:00 541(1.95) | 492(1.77) | 471(1.70) | 455(1.64)
13:00 608(2.19) | 564(2.03) | 529(1.91) | 502(1.81) 13:00 565(2.03) | 501(1.80) | 481(1.73) | 467(1.68)
14:00 620(2.23) | 573(2.06) | 579(1.94) | 504(1.82) 14:00 575(2.07) | 497(1.79) | 493(1.78) | 470(1.69)
15:00 589(2.12) | 550(1.98) | 527(1.90) | 491(1.77) 15:00 471(2.06) | 484(1.74) | 497(1.79) | 469(1.69)
19:00 492(1.77) | 478(1.72) | 467(1.68) | 444(1.60) 19:00 462(1.66) | 391(1.41) | 431(1.55) | 412(1.48)
24:00 457(1.64) | 450(1.62) | 446(1.61) | 428(1.54) 24:00 411(1.48) | 359(1.29) | 397(1.43) | 383(1.38)

) 7871 3l #2

o
€l kS

L A7) TRY O8] L AP etk ARkl

Table 4. The ratio between long wave and short wave radiation calculated by accumulate radiation

TAA 11:00~12:00 [¥]: MJ/m’] TAB  11:00~14:00 [9]: MJ/m']

T 5} g} o}/ o} T g} i} i}/ v}

=41 212 3.17 1.50 =41 6.06 8.71 1.44

ZA12 1.97 3.22 1.63 KB 5.36 8.83 1.65

A3 1.85 3.25 1.75 =43 521 9.03 1.73

=44 1.78 3.30 1.85 A4 5.02 9.00 1.79
o FF7] X7t we et W ot 333 ool w@hutEAl & A
e 549 Wi ASS FAF Aol o 7t AEAAY DoEatel FAEALE o]
A% e Avdor wwd we e wauw, THAS A BEART HAA
T EyEYgE A A7) 1] e ¢l 11:00~12:00 Ateleo] EHAlZFS ZRE F-
W77k b 7zke] AoEAE el @ o wokEAlel g@ v§& AetAtHTable
Fol ol AumjAolehs omz AT £ 3l 4. 7 BEAHE FoEAL A @ @ apEAL
o} 53], 127F dA3] =& 440G A o wl&(da/Fh)e  EAH4(1.85), LA
of vlal] LE7F A3 vk welo] Fs 3(1.75), =412(1.63), =A1(1.50)9] o2 =
S o) &(REAA ARVFE o 4~5C A UERt nRrt oA S e v
o N1ehe vehla Qe AdHE o] Aoz HetHh o] AL EAE TAT
At A4S g0 5 duk(Fig. 16) UNE QlEFFEEOIY ddowRY Ay
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Yol A4 2 71 0§ A A E o], EA 9] A4(934W/m*, L% 520m), =413(919W/nr,
3 A=E Az or Hrre = Qe & I 240m), =412(908W/m', A% 144m),
o Fa3t Arga] 389 4 9 oz T A1(836W/mr, L% 51m)e] & og =
Atz E T A YEY, 157 2E5E O Be o

A, A9 wej7hS vlud FABY A AL o] 5 )
- FSAETF EA A1 11:00~14:00 AFo] 2] (3) girA o g2 u%7}t Folge wel ui7] 9
W= o w FE AupEAbe] ik ThapEAL S Yol o] e df 7] HAfe]
o H&(di/FiHS At Ay =4 ojgt 3tk FutEAbEg gk =7t Fof
4(1.79), £A13(1.73), m211(1.65), E411(1.44) mﬂ el 7FastE gurslE AFgHS
o #o = EA YEY A-dIEAL v & 2 Ao A= Dﬂﬂol glgk o+ AT
A= EAE wefe] mE Al FE o (4) =A19] FupEA e 1 Hugko] 632W/
3 SR ke wE ARt of st mEA 1 =7 DUFEA} +H(925W/ ')
2947 o & Ao=Z gRlHAn o A Y] 68% = 1 oux e Auk T3 &
2HH EAS wefAH1te] vkt HALES Al d3A PAo| & nEFS A s
23 o) FEgl3l 2po] S 1A}H o7 sk = 9l 9lo] BF=A] ;e sfopdt o713 8 49
Ron, oo it At gEFste 24 S Fgoldd 4= AU ol B2, =4
ANE A7) A= AEAJ] AFE 7Y 3, 4N = Z+7) 57%, 55%, 46% % L}
& dart e Ao Atsd Bl ZA|o A oA (A Y 7] 59
AEANE EA9 d3H Hrte] D4
4. 2 B o= nkgsojol & FaIxE At
(5) ® Ao FuEAl #=E S WA g
2 AGE 58 =9 288 29 44 of T 7&= EAA Aol H3l] =7}
st th5 ) 2 g Assta e st r7|54E 9
(1) Z=A9 #SAHYE 7SEELE TA419 I 9le], A9 wejhe) AFE ] &
A EA4e] o R NET) EoAFE Y] APSEE AR HEs S0 o A9l
o] WA vEvE Ao FFHAS (6) EAAA ] -G a A &S HS5AH
W, Fzbo] ofzbel w3 7]&apelrt Hf g AuE FAAdANE 4418,
A AU A, =A S} weA TA3(1.75), E=A12(1.63), =411(1.50)9]
o] wmlaLel A QA g A= T TOoZ YEY EAIE FAsta e <l
2 gy E Hurjed TAEY 9 © T FEREOY ddozRy AL d
G3stal 1 AJZE o] F 9] S w3 ol A= FupEAbe] i3 chupEAle]
&P om, ofgte= 1E7F v Al H| & (S op5 AL/ ap A o] vh2 Z1o =
Q]lo] LE7} =& “A4F AR ¢ ﬂEl;’iﬂ LA 9 WVJ% Hlagh S

[e}

& = ﬂﬂ1(1.65) E"‘l(l 44)i ‘:’\1347}
oAtk oA e EAS GFoz 9 AASE 7 e AA eht guEa
A =Ae] AAENE YT 5 e o) of tE wskEALe] Mg wASe]
ol £ Absk B 5 92 Relth d 4FA PANERN 8T + UL
@) Edl he aRAAE JeolE KA Aol th
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