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Abstract

The climate change problem results in several changes including the temperature. There have
been many studies on the future climate forecast but only providing the future surface temperature
of countrywide area or at the regional scale. In fact, the surface temperature of a local area might be
lower or higher than that. This raises the question on how the future surface temperature at local scale
can be predicted. This study applies the available data on Thailand’s existing climate change forecast
using an existing world climate model ECHAM4 together with the remote sensing to predict the future
surface temperature at the local scale. The 3 districts in Chiang Mai, i.e. Muang Chiang Mai, San Sai, and
Doi Saket were used as a pilot study for this research. The results provided the annual maximum surface
temperature during 2560BE and 2592BE of 30x30 meter ¢grid spacing. The 3 sets of local temperature
include ECHAM4 A2, ECHAM4 B2, and ECHAM5 A1B projects with different conditions and sources of
projecting. In addition, there is a significant difference the temperature among each local data and in each
year around 20 deg Celsius. Therefore, it can be seen that only the local temperature forecast is very
important for planning on specific areas, e.g. annual cropping, cattle, etc. rather than using the average
temperature of large provincial area. It was also found that the future climate change of the 3 districts
tends to be higher. Moreover, the future local surface temperature from the ECHAM5 A1B project tends
to be higher than those of ECHAM4 A2 and ECHAM4 B2. As a consequence, it is important to choose the
suitable model of climate change scenarios in order to find the best guideline to solve the problem on

the climate change in certain local area.

Keywords: Climate Change, Scenario, Temperature, Microclimate, Chiang Mai
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Digital Number (DN) vaslayaannaniifies Landsat
e Spectral Radiance feaunsi (1) [7] wazideuen
Spectral Radiance Tuillumn Brightness Temperature,
TB (150 Black Body Temperature) A1uANUENNUS
Faeunsi (2) mﬂﬁuﬁqﬁﬂﬂﬁmammmqquﬁﬁuﬂa
fuwisaiegumgiiignuanUdesainiiuia (Emissivity
Corrected Land Surface Temperature; St) AIFUNT
i (3)-() [8] mmﬁLﬂﬁﬂﬂ’ﬁLLBi%“&ﬁﬁﬂﬂé&Uﬂﬂqmﬁuﬂa
upiaztn (Spectral Emissivity According to the Natural
of Land Cover) #an15197t 3 ﬁﬂﬁlé’mqmwgﬁﬁuﬂa
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pil Sat_path_row_yyyymmdd_hhmmss il Sat_path_row_yyyymmdd_hhmmss

2541 (s5 131047 19980409 032550 2550 (s5 131047 20070402 034348
2542 (s5 131047 19990311 032759 2551 (s5 131047 20080404 033830
2543 ls5 131047 20000313 032234 2552 ls5 131047 20090306 033515
2544 (s5 131047 20010417 032854 2554 (s5 131047 20110312 033850
2545 (s7 131047 20020428 033745 2556 (s8 131047 20130418 035044
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ilovArgamgilumiisiwaidea aanauduius
Centigrade Temperature (°C) = Absolute Temperature
(°K) -273.15

L, = 0.00033422 x DN + 0.1 (1)
dlo L, #e 1 Spectral Radiance fivitheidu W/
(m’sterum)

DN fi® ¢ Digital Number v83%83ja Band 10
mheldu W/(m’sterum)

S
Kl
In| =L +1 2)
L/I
le Ty AaA Effective at-Satellite Temperature

978 Kelvin, K

L fefn Spectral Radiance fivuaelu W/
(m’sterum)

K,, K, #9@1 Pre-launch Calibration Constant
fadoyalumsned 2

A15197 2 wazdeadeyadmiu TIRS Thermal Band
Calibration Constants [9]

Landsat 5 |Landsat 7 | Landsat 8
Constant (Unit)
Band 6 Band 6 | Band 10
K, (watts/(meter 607.76 | 66609 | 774.89
squared * ster * um)
K, (Kelvin) 1260.56 1282.71 1321.08
T,
S, = .
1+(/1>< %jlng (3)
Yol

dlo s, ﬁamqmﬂ“ﬁﬁuﬁa 38 Kelvin, K

T, A9A1 Effective at-Satellite Temperature
w28 Kelvin, K

) feAmeinduned Emitted Radiance dadon
Tdanansdi 2 = 10.6um

e fornadunisUanUaesidendu (Spectral
Emissivity) mnﬁuﬁmwmm (5197 3) Faedildly
nsfuanilarld 0.969 (Arid Bare Soil/Urban)

p fo 1.438x107 mK tJuedildunainainu

v v v =

UANUTAIFUNTN (4)

M19197 3 ARGYANAANIAVBINTUHTIFINFUNAGUNUR sz YTla [10]

) anLUaeSed (Mean Emissivity: &)
vilnvasdsunaqu Y
09U (Green Season) 99uas (Senescent Season)
(Emissivity Classes)
10.8-11.3 um | 11.8-12.3um | Average | 10.8-11.3 ym | 11.8-12.3um | Average
Unau (Needle Forest) 0.989 0.991 0.990 0.986 0.988 0.987
Unldilulug) (Broadleaf Forest) 0.987 0.990 0.989 0.968 0.971 0.970
oiluvjsae Suun (Woody Savanna) 0.988 0.991 0.990 0.975 0.978 0.977
vjvigjray Tuun (Grass Savanna) 0.987 0.991 0.989 0.973 0.975 0.974
lyvjm (Sparse Shrubs) 0.972 0.975 0.974 0.970 0.976 0.973
fuwioiuiivan (Water/Wetland) 0.991 0.986 0.989 0.991 0.986 0.989
#{usAu (Organic Bare Soil) 0.977 0.982 0.980 0.977 0.982 0.980
#Huflifleq (Arid Bare Soil/Urban) 0.966 0.972 0.969 0.966 0.972 0.969
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7l Ju ey U uaznanferfunielndifsatuuniign
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Ao o Yudl 12 duian 2554 SanalndiAssdiv
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M50 4 A1ANAYRITRYAIINANAIEAITBNLaranTinsIvTne I AluuAfnw 3 @anll

Lat: N 18°46', Lon : 98°58' Lat: N 18°79', Lon : 99°01' Lat: N 18°96', Lon : 99°22'
’3"14‘7; (10.00-11.00) (°C) (10.00-11.00) (°C) (10.00-11.00) (°C)
Landsat 3“!“““. A6 | Landsat Tuﬂ 4 A71UAN9 | Landsat f ﬂ’]ﬂ’ll‘?l’lﬂ AUANY
N7 2nNNINed 1 Urumainau

9/4/1998 32.3 29.9 2.4 32.1 31.6 0.5 31.5 N/A N/A
11/3/1999 32.3 26.1 6.2 33.2 29.2 4.0 28.9 N/A N/A
13/3/2000 30.6 26.0 4.6 31.9 28.2 3.7 28.0 N/A N/A
17/4/2001 34.8 32.2 2.6 35.7 33.8 1.9 30.2 N/A N/A
28/4/2002 33.6 30.0 3.6 33.2 32.6 0.6 30.2 N/A N/A
12/4/2003 30.6 29.4 1.2 29.3 29.9 -0.6 26.2 N/A N/A
25/4/2004 34.4 32.6 1.8 353 32.9 2.4 31.0 N/A N/A
28/4/2005 34.4 32.5 1.9 34.8 34.6 0.2 30.2 N/A N/A
14/3/2006 31.9 30.7 1.2 31.9 31.0 0.9 27.5 N/A N/A
2/4/2007 39.0 31.7 7.3 39.8 32.8 7.0 34.8 N/A N/A
4/4/2008 34.4 32.0 2.4 34.8 29.3 5.5 29.7 30.3 -0.6
6/3/2009 30.6 255 5.1 30.6 30.3 0.3 28.0 27.3 0.7
12/3/2011 26.7 27.6 -0.9 27.0 27.8 -0.8 25.8 25.9 -0.1
18/4/2013 35.5 32.1 3.4 35.8 32.7 3.1 29.6 33.1 -3.5
20/3/2014 36.0 28.5 7.5 35.9 29.0 6.9 32.1 27.8 4.3
7/3/2015 34.1 28.0 6.1 34.4 29.5 4.9 30.4 279 2.5
26/4/2016 37.4 34.5 2.9 38.2 33.3 4.9 33.7 33.8 -0.1

Vinewme): w.el. 2553 uay 2555 lifideyanindnenniiiiey
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Model; GCMs) wuu ECHAMA 1uau 3 yadeya [2]
muioulymsiassaaunsainsUdesieideunszan
yodlanfiunnsineiu 1dud ECHAMA A2, ECHAM4 B2
wag ECHAMS A1B (A1B: nsUdeeingi3ounszangaus
fnseaunaunsidnasusEnImasuneataas
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= ~ 2 v .
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N

e

3U# 2 duvtsnsannamanenldlunsinsei
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lunnsvhune (Coefficient of Determination: 1) Lade
Usvana 0.9 ﬁﬂﬁqquﬁﬁuﬂaﬁwma (Y) @wnsngn
asungldvnegumginimaluauian (X) Aeloyalu
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AMNANsYRt NI ue iU ivesnInang
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M13199 5 Yoyagaungigegaseningd wa. 2541-2559 nnnaneuaraniidnsivenniagglesing el

Y Y 9

auugiigedn (°C) gnumnnilgagn (°C)

e Yoyasanil [ECHAM4 A2|ECHAMA4 B2 |ECHAMS A1B e Yoyasanil |[ECHAM4 A2|ECHAMA4 B2 |[ECHAMS A1B
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