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Assessment of the ATC Effect for Paddy Field and Forest
Using Landsat Images and In-situ Measurement
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Abstract

The objective of this research was to find a direct and indirect method to estimate land surface
temperature (LST) efficiently, using Landsat images and in-situ measurement. Agricultural fields
including paddy fields have long been known to have multi-functions beneficial to the environment and
ecology of the urban surrounding areas. Among these functions, the ambient temperature cooling (ATC)
effect are widely acknowledged. However, quantitative and regional assessment of such effect has not
had many investigations. Thermal remote sensing has been used over urban areas to assess ATC effect,
to perform land cover classifications and as input for models of urban surface atmosphere exchange.
Here, we review the use of thermal remote sensing in the study of paddy fields and urban climates,
focusing primarily on the ATC effect. Landsat satellite images were used to determine the surface
temperatures of different land cover types of a 441km® study area in Cheongju, Korea. The results show
that the ATC are a function of paddy area percentage in Landsat pixels. Pixels with higher paddy area

percentage have more significant cooling effect.
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EAX o slegspdyio] sl HF3A HES Bad AFe) 9 s A& AANFE Aow
Aztect, ARG £e 449 ARG EHRE Lol %’45} FAAJA EFXE 7}
ARoz EAstE EAFHY X9 & AU E Adse AY Aot

uepa] B AFo)AE Landsat TM(Thematic Mapper) (o]%, TM) Holg 2 FX =R
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ALY HAAY 5EAL mAAA B EABEH ol & %ﬂﬁ}é F9 AR =9 Y
LAZEY F7E A8 FFAE AFAGY FAA Fof WM. AFA
40 %‘HEM i, Fjoll S oke} stefit Fol fAAEA AE oﬂﬁf& ez 5o AUtk
AFuldA G 19 15 o] AFAE £38he= 1150%9503 42 34.5km*28.5km (36°30'25°N,
127°14°E ~ 36°45'25"N, 127°34’15"'B)¢] A AP 642 A9S gz 3. 2004d 84 31
A(F) 13:48% ¢ #93% Landsat TMH OB & o] &3} d)dA el 3] Red(W= 7), Green(]
= 5), Blue(¥le 1)E AA&9 Natural color® VEN®H O 13 Zo
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o 49']’:1)*} 60m IAES M 6 (AR We) 2 15m AL pancromatic HE 10
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A BEFIaF e @A 2ERAE AN
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3.1 EAIEER

EXHERES 9ste 9jAdgAA el AVAR 7182 A (geomatric correction)d |FA H 9
(subset) 59 AAES AN EXAE Eie WFARZAHIUSGS)H f-2vtet
2 Fuste A AN EAA, £9, YA, FEA, A, HE9 67 E=
gt AR Qe EAFEREFE 1/25000 ¢AX Y =(DEM data)g FxAE
A FEE A (Training Data)S &-838to] 258 F 71 (Supervised Classification)
Z ¢ =557 (Maximum Likelihood Method) 2.2 #7331t
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91 RSl o3 AAFEGo ZRuWe A7 B L o] w thgEA AAHEL e
o, 1 = A7 AR50, NDVDE o] &3t Al 7M1 24839 wies deA 3l
t}. Landsat 5% A 94 E‘HO] B2 olgstd T3 AAAFE FHAAAE 30x30m, EFHY
% 0.63~0.69/m<) Band 3(%74(Red) )3 FFEE O.775~O.805um?l Band 4(Z% 2] A (NIR)%}
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W.st, c= e £% m/sec, k= Boltzmann’d J/K o)t

Landsat €34} o8& #HS3le] 4 (2)9} #& Plank$ A4 & ol &34 2 F 22 AR
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TA 9 BAFW 5A9 JeARERE gostr) duAMe EAASZHY 304 22E
Aate] Agha Zukabzbgol] e 7129 F5E oA}

o dart ot =3 A FY HA= i

= 7)1%5S AT Yol EAAAY @Eel 98 sMA mZdE Lk Aot wEhAM Landsat 5%
TMHOJE| & o]g3te] Al (1)} Zo] NDVIE A4t Axes ¥ 29 Zoh NDVISY Axs
ALAG(#HE 0.5~0.6>=EHF 0.38~0.490>A7AEE -0.08)>FdAA (B -0.09)>54(
-0.1~-0.35)9 =22 et '92d 599 NDVIE Al7FA 9 =24 o] @A veh e o
= #AVE olste] = So| @rt AEkso) =X o] NDVIZE AlZFA 9 fabsiAl e
7

a8 2 NDVIRZ (= ‘924 58 29, 2: ‘044 84 31)

NDVI®} DEM& o] g3t dpgadxde EXAARS 67lx 2 Fi3n WAL Fad i 29
2t EX o] £ 57 WEd 049 89 319 Ao ExHBAeE ALA Y 431.79km*(44%) >
iﬁﬂ 225.58kmA(23%) > W] 206.98km*(21%) > Al7FA 47.92km*(5%) > %A 42.53km’(4.3%)

2 98 .98km*(2.9%)9] #o 2 Eth 1249 Apolol] s B Wt AFAe 2 59
711%}; 913 YA R o 181.62km%7F EQ oL, o2 2l 3015 & ko] 104.85km’, ¥ AR
7} 93.61km? 2 /M FE AT =& 3F @53 2% dAd fAse] Hopt g Fdst
3 glon mEAFEN AAE =& AP g JFA FHE A8 FHE Ho) U= Ao &
Zo|t},

¥ 2 EX|o|g1 EXIEEF A
3} 1992. 5. 2 2004. 8. 31 R

B F24 AAKM) ¥ | 3425 wHKn) HE| 325 BHEm)
A7FA| 48,114  43.30 0.04] 53,243 47.92 0.05| +5,129 +4.62
W | 3,309 298 0.003| 32,204 2898 0.029|+28,895 +26.01
U | 28,174 25.36 0.026/229,976 206.98 0.21 |+201,802 +181.62
=7AX]1354,645 319.18 0.324|250,639 225.58 0.23(-104,006 -93.61
27| 62,583 56.32 0.057| 47,258 42.53 0.043| -15,325 -13.79
Are 596,266 536.64 0.55[479,771 431.79 0.44|-116,495 -104.85
Z7 11,093,091 983.78 1.001,093,091 983.78 1.00 0 0
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AEHLEo AL A (3)o] Landsat 55 TMu|o|E Band 69 DN #<& &8st HASRE
Z ubtE AYRAYE ogstd AFWLE 7(0)E A&sd 29 33 29, #4 24, AR
HeLREyE= A EAFE & NDVIgh whe] A4S 1),
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=R e eyt Yoton 50mAZe AT YA EARY AXVLEE ¢ A YERh
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A Fo e a3 uHT 2 Aoz (AT JEEQd 1T 72& ¥FEE 4L FF AA
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A obe Wukg AP e F e AFA MY A 1.4~1.894 B0 71E)E ol 2 dL& A
ol t}.
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zAbekgTh 1 AT =3 AFe] =AY @ fRAAF J)eAPe vAE dFL AA o
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