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Analysis of Changes in the Land Surface
Temperature according to Tree Planting Campaign to
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— A Case Study for Gumi, South Korea —
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ABSTRACT

Due to climate change, temperature is rising worldwide. Since rapid growth has been
achieved focused on cities, South Korea is experiencing serious environmental problems
such as heat island and air pollution in urban areas. To solve this problem, the central
and each local government are actively promoting tree planting campaigns. This study
quantitatively calculated changes in green areas and vegetation of Gumi by the tree
planting campaign, and analyzed the temperature changes accordingly. For the target
area, the green area, vegetation index, and ground temperature were calculated for 4
different time periods using the given Landsat satellite images. As a result of the study,
the green area of was increased by 7.24kn and 4.93kr for two regions, respectively.
Accordingly, the vegetation index increased by 0.14 to 0.16, and the temperature
decreased by 0.8 to 1.2°C. The Tree planting campaign not only plays a role in lowering
the temperature of the city but also does various roles such as air purification, carbon
absorption, and providing green rest areas to citizens. Therefore the campaign should be
carried out continuously.

KEYWORDS : Climate Change, Tree Planting Campaign, Landsat Satellite Image, Green
Area, Vegetation Index, Land Surface Temperature
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FIGURE 1. Satellite image of study area a(left) and
b(right) in Gumi, South Korea
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2. Landsat A4

Landsat $P32- ml=2] NASA(National Aeronautics
and Space Administration) 2 USGS (United
States Geological Survey)”} &-5°% 7|3t
o=, A mEHe e ES] XHeH
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25 #53) Landsat 91492 19724 155
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TABLE 1. Summary of the given Landsat images

Date Type Sensor Resolution
2002.05.22 Landsat 5 ™ 30m
2006.05.01 Landsat 5 ™ 30m
2009.05.25 Landsat 5 ™ 30m
2016.05.05 Landsat 8 TIRS 30m

(c) 2009.05

(d) 2016.05

FIGURE 2. Landsat satellite image of each period
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TABLE 2. Types of the land covers derived through the land cover classification tasks

Subjects Class
Water Blue -
Farmland Yellow |:|
Urban Red -
Forest Green I_l
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o, NDVI %ko] EaTE Al Aol A4
o YLt =55 L}E}‘ﬂ‘ﬂ ol 217stk A4
< T2 3Pl vlaiA =28 543 o
ol Rkifetar AAgE wol Fsly] wEo]
F(Jeong, 2012). Landsat 5 9GO =
Band 47} <2941 W=, Band 3] A& W=
= oJujahy, Landsat 8 9494 el = Band
57F 2491 W=, Band 47F A4 Wi=E 9
w) g},

_,—O]X] Landsat -&A el EFE 48
) oluel PRI WS St

el
2009 9174973l el |A FdETE A

matching rateE HoIF3oh oAl A¥Ql AX
A7t BAYe tist YAEF AHE 01%0}0%
A7) A9l 20024, A& 20064, &
29 50% A% AFAE 2009d, gEE 2016
ol SxA]S AkEsta vlasiith A%
BAoje] gEF Avks 18 33 Pl AX
g3 BAYe F A FE 717} 54,984
(49.49km) ¥} 37,600 (33.84km) 7§o]t}.

G AFE FA, 2002958 2006
W Afolo]l FAAF sk BAAHe] Azl
e B T dew, HATe-so] A& o]
Foll B4 FR8A Faska mAHA o] A
A %%#%E}.E < B AE Sl
=] Al T} WA Hﬂﬁ—a— LERdATE
¥ 304 200293 200678 BlwaEA

T AY B mAEA o] o llre] 4 A
g5ty REE AV 33 TPR Au] a0 = & 7tk ol A gk =Ast
A AlEstaL s e BEA9EA R 20004 FEN7] wizelty. WAvlese] xdd
o2 AR(v1_2000yr) oF Wmaigich wm  2009€E WA An S A RE A
Axt 47HA el sl B 92~95%9] =R A o] F7kek Z1E gRlgk 4= Qlrh AR

Year 2002 2006 2009 2016
Area A
Area B

FIGURE 3. Results of land cover classification in Areas A and B

TABLE 3. Number of pixels and extent of forest areas in Area A and Area B

Year Area A Area B

Pixel Extent (kr) Pixel Extent (kr)
2002 19,987 17.99 13,563 12.21
2006 18,950 17.06 12,524 11.27
2009 23,495 21.15 16,004 14.40
2016 26,995 24.30 17,598 16.20
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TABLE 4. NDVI of Area A and Area B
Year Area A Area B
2002 0.246 0.24
2006 0.121 0.129
2009 0.261 0.249
2016 0.283 0.265
o] =AWAL 409, BAYQ] HAHAL Aol o, mEEUel], “EjUE, U
3.13kmo] F7FskAtE ol 2006 71%9_53 T O TR Wree gEsk] A9 v
71 A2 24%2} 28%°l MIdh= HE o] S A THEKLOG (Korean Association for
Aol k=¥ 20169 B éﬂroﬂ 13 Local Government Studies), 2016). =A] <
20099l S7Fst HAHARCH: tha 2 W o] /3% o]FoE ket ALE FalA A
Ho] Frket Zlo 7 Yelhgth AX92 3.15k, & T AYe dialiA sl A5
BA92 1.8kio] F7ketiom 20061 71L. Az =Sl
2 18%%k 16%°1 adsl= 4olnt. 7]
TEg B WA T Rl Sl 2. 2 #H3| Ay
A 20067 2016S] WHAlS vlwa|EH, A 1A 2A8E x|olo] fla] AEE ex
A2 HATAR 7.24km BANZ 4930l = apmsieion] o= w 59} Eolslt)
S7reIsom, AR ARt SAEAe] LAS gy sjge) £ Ao wger 2w st
7kt & 4= AR Y BXY ] NDVI H ool BAE mxmA W 2Ax% wWske}
SFE WEhd, Wile] AFE RelFUL. 2002€5E 2006
S A% 20022FE 2006971 A g ewst Zoksigon, ofF wE)
A S0 440 A% S 2006 g aged £ gaed Ho
|l WEIEEE S AR O gg0pue Ao 2016wel A%/l LIST,
Al SRR o, HEHOoR 2002WHT =& BA|e1e 0.76°C7} 723Kk
ARATS JPIe AR HERT, oeld L& Aa @7} FolAle) e sl
T Aol s F5HHA W ARSI} S T olalA HWAIEE #19) Zew glownm Eolgt
7}0}71] A2 Aol disiA xR 1 7)7ke] e AnZ sl Alme] A2 ot
WIS AR A1 A o] 3] mustHct LS AEW LE ARE
AER] wREH. UM 2006TEH A K gegu4 shgion), FuIN tad £
S B ] A2 27 Wk 439 WE T qma ex Awst RAs) gl 7143el
7kste] 45 EAl 3 lE A 5 st A el oAl EaEEs] J)e T
Nom, o]Fof= 659 & FAsle] dw W =082 3939l (ud ex AEE A
o wAl S BRI ER A B ) 59017) wiEe] 200297 201649744
TABLE 5. Land surface temperature of Area A and Area B
Year Area A Area B
2002 20.03C 20.04C
2006 20.42C 20.17C
2009 19.72°C 19.68°C
2016 19.24°C 19.41°C
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m Average daily temperature

® Minimum daily temperature

w Maximum daily temperature

Temperature{°C)

2002.05 2003.05 2004.05 2005.05 2006.05 2007.05 2008.05 2009.05 2010.05 2011.05 2012.05 2013.05 2014.05 2015.05 2016.05

FIGURE 4. Variation of daily air temperature in May from 2002 to 2016
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