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A Study of urban expansion with random forest techniques

: A case study of Mueang Songkhla District, Songkhla Province
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Abstract

The aim of this study used remote sensing technology to
study the urban expansion in the Songkhla city municipality and
Khao Roop Chang subdistrict municipality. The data urban
expansion was collected in three periods: Landsat-5 (1999),
Landsat-8 (2013) and Sentinel-2 (2020) by random forest and
time series methods, followed by validating data from field

survey and google earth.

The results showed that thematic map 1999 was classified
as building and build up area, equal to 10.371 sg.km. or 28.21
percent of the total area. Meanwhile, overall accuracy is equal
to the 80 percent. While, during to 2013 showed that building
and buildup area, equal to 20.039 sq.km. or 54.51 percent of the
total area. And, overall accuracy is equal to the 85 percent. In
addition, during to 2020 showed that building and buildup area,
equal to 20.589 sg.km. or 56.01 percent of the total area.
Furthermore, overall accuracy is equal to the 82 percent. A
summary of this study found that urban expansion over 16 years
of Songkhla city municipality and Khao Roop Chang subdistrict
municipality was approximately 10.218 sq.km. or 27.80 percent

of the total area.

Keywords: urban expansion, random forest, remote sensing
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U 88 7 87 7 88 75 87 7
A 79 70 71 81 70 70 73 70
F 64 86 68 82 63 84 60 84
W 86 100 86 97 89 100 91 97
B 76 66 76 64 78 66 79 64
OA 78 78 7 T
Kappa 72 72 71 71
Fuauseuwiniu 500
LU Case 1 Case 2 Case 3 Case 4
PA UA PA UA PA UA PA UA
u 89 81 90 T 87 7 85 7
A 76 93 74 93 75 67 76 81
F 73 84 73 84 64 89 69 86
w 86 97 86 100 86 97 86 97
B 84 68 80 67 I 66 T 64
OA 82 81 78 9
Kappa v 76 72 73

nnsannaluannisin 4 livinnisimungansisgeuluiui
VINUA 230 90 KATIINAITAITIVNIAAUILLAZNINA1BAT TN
poulay google earth Wu11 Random Forest 428uATgmIA1ung

FuunRanan (Misclassification) Anulun1ssnuunsig Maximum
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likelihood KAN15314UNA 78 Random Forest Wag Maximum
likelihood faluguil 6 lunsamaaeuaugndesesnisiuunlsly
YATYASIMTUNITVAFOUYARLITY HAIINNITIIUUNAIY Random
Forest T#1 Overall Accuracy $etaz 82 wazAduuszans Kappa
Winfu 77 gandman1seanundae Maximum likelihood 7 1%
Overall Accuracy $evay 68 ArduUszans Kappa whifu 59 fauana
1lun31a 3 wanddiiiiudi annugndesainnisduundeyasin
amaneafion uazaugnFesanmIRinLredeyan Aty
91138n1591uun Random Forest TrAmaenndesiiiniisnis

FIWUALUU Maximum likelihood

Legend

Urban
Agricultural
Forest

Water
Bare land

ML-2563

3UR 6 malSeuiisunisldusyloninfuseningds Random forest uay

Maximum Likelihood

= = a v o aa
A99N 3 ﬂ'liLUiEJ'UL'1/|EJUﬂ’J’]QJQﬂGIENﬁ]']ﬂﬂ’]T\]’]LLuﬂ“lIEN 2%

Random Forest
User's
LU U A F w B Total
Accuracy
U 54 0 4 2 7 67 81
A 0 25 1 0 1 27 93
F 1 4 37 2 0 a4 84
w 1 0 0 31 0 32 97
B 5 3 9 1 41 60 68
Total 61 33 51 36 49 230
Producer's
89 76 73 86 84
Accuracy
overall accuracy = 82%
Kappa statistics = 77
Maximum Likelihood
landuse User's
U A F w B Total
class Accuracy
V] 49 0 4 1 15 69 71
A 0 24 2 0 1 27 89
F 0 8 36 0 0 a4 82
W 14 0 8 8 2 32 25
B 4 4 10 0 40 58 69
Total 67 36 60 9 58 230
Producer's
73 67 60 89 69
Accuracy
overall accuracy = 68%
Kappa statistics = 59

4.3 HATINANYINITVEY L IYDUVALITD
n1sduunmsldussloninau o mdayanuieu 3 an Ao
Landsat-5, Landsat-8 wag Sentinel-2 835n15 Random forest wa
a s ° & D3 cda A o a
nmslesginisiuuniiufinisldussleniidunodunafianinis
veeiveuileaa lngnsdeuiuteyaniifieuviaansdnl wui
msveesivenilesnefintelagiu wuihiuidledlud we. 2547 3
W 22,975 13 Asdudesay 28 vasiunvianua wazly w.a. 2556 3

Wiadt 12,524 19 Asdudesas 54 vosnunnanun @9luyae U w.a.
2556 fuililesavasreiiiadlulufirmevassinuatasne fufiiiadls
Winannduanidudu 2 wih sieun fe U w.a. 2563 Hilled 12,537 19
a & v & AP 3 v & A oa | P

AnduSesay 56 veanunvianun aziiulai iuiidioswie U w.e.
2563 awiiintu dauandlilugufl 7-8 Fazannludiuiimauiaidios
wrgdtsuazunldunisveeiivedieduagluluiianiwesiua

13U wazveefImuLLIEUIANIAY Aaanslugun 9
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wualdunisversdaveailos <

-« duilidles D%uﬁlu‘hhﬁm - = Badu (Wuililon)

Legend
oy I urban expansion 2547
Urban expansion 2556

Urban expansion 2563

Main rord

secondary rord

il (marilamns)

2547 2556 2563

WA

UM 7 fudiagUanuduidleduwnnauauasawainanigudng

UM 9 nsdeuriveneiivauiles

5. asUnauazdoiduauug

5.1 a3UNARINANY)
° a a v A aa ~
HaINN1sIkUNdsUnAquAnAIeinAlnTs Random forest Live
Anwinisvengiiveailesaswan lngnsdeuiudayaninaniiiey
Foundald 16 U wuin nswasuudasnstduseloviifuludiug
o ad da <X T A v oa X da
Anwdnuidosnindu lngusnuiundgnasne vieunitiey
o A X a X Addaa v a &
v1FNRLTUINUITRILIRNNUTTTUgnasufn Eetinau
Wudlesegudalasianizeg1adainisveredinuuuinuy 1ieewin
Jadui5oemnuaraInlun1sid1dsiun SnNeuuIanNuNAYAs NSIUA
o a a v saa A A
anaailasanniinisidsundasnisldusslominuussianiuinems
Tdudiuindies Taglul w.e. 2547 Wuidlosaswaniiue 10.371 »s.

nu. daunlud w.a. 2556 Audilauiuduundy 2 winanniudifiy

uaglul w.A.2563 fuiidlosamaniiuun 0.550 mseilawns dune
ladfuidlownauiauasasvatbazimaviade w13ud1adingg

veiiegnasniian Fslueuiane1aiinisiudsuulasesiiuiiiies

a &

o19avvenefuivTukas duluauaniwanumuwiuresUssunsly

adda

nsfeuleanuifdinnuuiunvesdinunazlasainivenasugia
adelval wagfienimanisverediveadiedul wa. 2547 §3 U e

2563 insvgnefmlumanauiaiionyzudie iesanvengeenly

a

mudumensauuALvuds Iigeuludigudnatmnnisiuaziiey

U

=

o =3 oA ° o cala
21de uananin1sIeNadliadaen1sinunn1siduseleyuifull

pnudrdyuaziiulsslovinoniswannidewssimnauiaazye

Jostutlgniang q wasdirluniswaunlaluiowwesnsivuawue
2563 nsiesyiulaveuiiowwarUssrinsiimnzaunayaonnaseiunig

5U#1 8 nsvgnemvasiiufiilos
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NAWIMAUATYEND TN vUATiANIwWaE JULUUYDINITUE8LleY

Wl efiwanyau

5.2 dolaiouus
521 msamuaAmTidines
nsivuaAmsiweskarmsldnmdvilfinadeaugniesse
nssuunramslduslovdiinu duiu msmmuasimsimesly

winzaulnen15iansinaNANNYNABITFBINIT Wavruanui

5.2.2 ArgnAoudailuil

mniuiidnudouindn wesdesnisaugndesgs o1adsns
T mdeanifeuiiiauaseadaiuiinit 10 wes wisldyn
Foyadu 9 SwdmiunsUszanana Wy amareaneInimeuly
AUdU AmEneaBnUsEIAY Synthetic Aperture Radar (SAR) 1Tu

v

U
AnAnssuUsENA

VOUDUAMAUIYTIAINTINANTIA AQLIAMINTIUANEARS UNT.AT

Ay dmsunisativayuaiediedng wasninensdmiuldly
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