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ABSTRACT

The objective of this research is to study land use development in Mae Hia
Municipality by using physical area change rate determination method. Then the
physical change rate of land use was used to analyze the potential of land use. And
anticipate changes in land use in the future of Mae Hia Municipality. Mueang Chiang
Mai District Chiang Mai Province. Using exponential method theory (Calculation of the
rate of change using mathematical methods) of the past, present and future in order
to provide guidance in land use planning in Mae Hia Municipality. The data for this
research was derived from electronic data from the Mae Hia Municipal Engineer

Division. And surveying and recording data from the real area.

The results of the research showed that the land use in Mae Hia municipality
from the past to the present has continued to expand in the areas of residential and
commercial areas. Causing agricultural land and vacant land to continually decrease
as well Due to the expansion of urban communities with increasing demand for
housing, commercial districts will increase according to the urban expansion. The
potential of the area is suitable to be a residential craft if looking at a variety of physical
factors. And suitable to be a commercial district in the area adjacent to the main road
There will be a significant expansion in the area of the 2nd Ring Road, 700 years. Chiang
Mai-Hang Dong Road And smooth roads, irrigation canal Due to the high availability of
accessibility and links to various communities, as well as links to other commercial

areas.



The spatial potential in Mae Hia Municipality is appropriate to accommmodate
future urban expansion, which is a consideration for spatial urban planning and the

determination of future land use.

Keywords :  Land use. Potential Surface Analysis. Exponential Method. Mae Hia

Municipality. Chiang Mai Province
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The Burgess Model

Il ceo

. Factories / Industry (vensiional)
[ Low Class Residential (oldinne: city area)
. Medium Class Residential (infer-war period)

High Class Residential (meden suburbs)
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1. Central business district

2. Wholesale light manufacturing
3. Low-income residential

4. Medium-income residential
5. High-income residential

6. Heavy manufacturing

7. Outlying business district
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Sustainable Development is development that meets the needs of the present

without compromising the ability of future generations to meet their own needs”
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2.5.7 wansznuannszuaumsiluiion
2.5.7.1 HANSENUNNATULATYFNI
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2.5.7.2 HANTENUYNUNEA LA AIUINEDL
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2.5.7.3 HANTENUN A UFIAL
Tudagdumilaniivwiliunisvenefvadiiauiuuiniu Maiulavelsesnsuag N3
anendneiureslsyrinsdwmanenisildsunlatlundes nszuiunisidudiesgnuesin
Junavesusingnisallaniiinuiididniwasedaan (Dociu and Dunarintu, 2012) wagid
ANa = a S & a ] Y]
0 GasawdangAnssutazA1deureIUszrIng NanTznureInszuIunsiiuiiosasiula
) A o a a a Y] P = ) XY
Fauluvasderusuinisvivusdasiyddenunuulownniu lnedanaladaauly
Useinaduife iesandsemaduisdaiumaonamednuaoud1ags Midunaunain
= = P 44' % & o v a | = a
nszvIuNsluiies feenumdenadviiiinanuiuneneluwndes Ussvinsiienau
WIANNTLE9T99719175 WaNINLFIIN153LAT129A8819U 58NS LAl 899U SN AD UL Y
TuduaunIn n13sIeinudn Wwnilenasngt 5 U NendeegluiuniiewesUssmeduiie
MasUszauiulsaving1sems dedulugasduiniigiugnisaseunisinay dnveda
1 I a a a 1 1 = Y = U Aa
nun Tuailesvesusemaduidaiinanulimvidisuwasiananialun1sfeaian ng
gunMeaelsErIng FauandditianumieuaniussesdayluunilowssUssmasuie
(Uttara et al., 2012)
nszvuMstiuiiasusnainazdinansenusauszunsiusuauliissmwenis 91m1s
Y w1 A v a a aa Y ] = ) | = a
o Sedmansenunnelifauafivninansenuiguswieyssvinsiiondueyluiun 1leedn
sre Taunszurunisidudissazdanaliinniswns nszanevesuaieniee1nia (Liu et al,
2015) La¥NISEONANTNURIFILINABUDEN9TIALSY 8nNFRBE19YY NSAUTAYRIUTEYINS T
& a a ° v a a ) a a P '
a5 luUsEnAduLAY YINTRUSEImAB uA 8 USEaUAUANULE UL SUVDIF LLINA DUDE
TimSuazneitinlgviunuienuu wu n1suiawnauiegends aun nindeulnsy
waiun1oINANLINANIEAILANlA Nalun1Ldse uazeod uagAusTou sIudenIs
Uszaudulgmlunisidnvenderiiinainlszannsinuiuuinlulssine (Uttara et al,,
2012) euafiunneq Mnnduluivandesiu vdwadunsesoguamveslseying nlv
USEANSLELIRDNITAALSARDUAANS BLIATNLNEIVBINUNILANMELY DANINaNEN19D1NA
1 (= A Y a I3 & v 1 1 [ d%’ a"d' [~ a < o 1%
dnlngifuansineliiinuzise vseudusnisegordelununmidunaiviaiunsavinlv
UszansianuidessalsausiSalaauiy
2.5.7.4 NANTENUADAUANIZNGY

Y] 1 2/ £

U = = [ LY
nswaudeslutagiudadunisaussnunsenisvesuseannsiuadiaswlunan lag

LiAdefamansenuifiaduiuussrnsusnwadies lagiangnisimuiiasdusuwuy n1s
Waguwlainslduselovdau aruwans1eseninelseansiuuniloawasyszvinslu

A adada = 3 IS ! 1 = 1J
YUUNAD IDTINNTONIIATTN Tneusernslusuundulngazuseneuonimnunsnssuldu



86
U d‘d 2 o 1 o Gl o 4! = gj
yan NL518191nN15v1s YnaIu ¥5eviun F9n15USENaUaITNNYASATSULUATUUNTY
i T1eTgdey AUYUNSHERAT kazdnsvineaskuunasulaeidagyivesussnysy v
TUszunslursuuniniduss walosannnisnaudesinlinanisilasukdastunisty
Aa | a | a A MY o | a
AU Fmansenudenisusenevandnnunsnssuegravinaedddld diludnisiudesundas
1A598319909U 58N UAIUNITUTENBUDNTN MIMTIAN Uaznaliinn1sgameuanisi
nuRsnssuLUUALALlunguUNtuY danalruszynsiineUsenauaTnnumsnssunneg
luguzaeglonialunszuiunisaseunsesfiiu anransznuiina IR uuanslfnud
= a - ) = U aAa a | Aa A
nszvumsudlowisonisiaudedulagiuiidvinarenun ndinlaensewweausesinsi
Usenauan¥mnensnssy Jeanisidsundasuaznansenuuilazideuledug Uy
AuwndeNlaznsne1nssssuAtueuiansell (Liang et al., 2014) (findsef, 2553)
nuanszmuaInnszuIunsiluiieninanundreiu awnsaagulann nssuiunis (u
\ipailBnSnaneszuLATEENY e Aunaeu diay wazlssuinsiiondueyluiue Wies
Taenszurunsiuiiondunayin i AnANLNE D UaININENIIENITHRUVRIUTLIINTT 9717
agluindies Wenidunisaingnsaasesdnligaurhlivssensidselaios M5
Fnlaaungau wazluvaisrdunsimudieanioduussigalivssyinsenen defiu
v a £ T ) 19 a ) i 2 ~ = g A a =
Whglwaidasnniuuiy deihlivssynninonduegluuniilesdiaumiona iy unndu
A3 10991 UszEInstgIUENIINITRiULAZN15UITNOURTNTLANANAY wazns anende
dudnddeswessznsil vinlmAanisuslnaninensiinunniu Fadunswens nilaoen
ABLIDI FIFINAAANITLUATULUAIATUANINBLIND Y LALANSYINAIENTNEINTHIY AINANAU
y1FaUsErnslulaLnaiule dnvanszuiunisiduilesdsd walimAnnisiuasunlamig
ngAnssutazAdenvesszns iliiAnnsiuasunlamisinunisuszneusndn Jadu

1 aadada

nansznuansyuIunslufiesfitlygnmsvasuutatasnanseuse ITIan3esUuuuy

&

1% [
o =

o a Aa A ‘:{' Q’lj 1 Y A
nsafiuiiinvesUsennsluuaiaddagnisiviguiuatiazdawalidns nsivieuaiadu
AL wandliliiud mansznuatnnssuaumsiludeaisinuasegia neain dsandew

damn wazUszng denuduiusiunasdullunuuindnsiluiitu duge

2.3 uwrAaLaznuffgafunsAuIMsAsINIsIUAULAYBIRY waznITILNENS
Tusslevinfulusuian

2.3.1 Janmsvlauuy exponential uag logistic 910 COVID-19

Dataset & source code Tulusianiitndoyaduudfndeusnnulssmaszmingfui

= a

22 1ns1AY 2020 AUR9UAUU 270 github 1 Ty ar AALY 8310 Johns Hopkins


https://github.com/datasets/covid-19
https://github.com/CSSEGISandData/COVID-19
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https://github.com/CSSEGISandData/COVID-19
https://github.com/naveen-pit/covid-19/blob/master/02%20Curve%20fitting.ipynb
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https://medium.com/@rrfd/what-is-maximum-likelihood-estimation-examples-in-python-791153818030
https://medium.com/@rrfd/what-is-maximum-likelihood-estimation-examples-in-python-791153818030
https://medium.com/quick-code/maximum-likelihood-estimation-for-regression-65f9c99f815d
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Logistic distribution function
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https://www.mdpi.com/2077-0383/9/2/571
https://en.wikipedia.org/wiki/Von_Bertalanffy_function
https://en.wikipedia.org/wiki/Von_Bertalanffy_function
https://en.wikipedia.org/wiki/Gompertz_function
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(5) HuilFusmsaanimse
(6) Wudlu3nsanifumas
Tnenguaisemarilfinafedinszhdnenmdsiui (Potential Analysis Surface
PSA) lumsiasesimnumneauyesiiud (Land Suitabily Analysis) uag 3Las1zwdnenmn
NMSNANLATIVIENITAYITTEAUILDY LagszauLIU Melusinsi Space Syntax
HANINUILITIUNTSULARSlTURsanwauz lATsa L Tsdaigudies wuade mwg
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n1enImsuazieudsenanvalanuduyurunwasnssuluaiuaumunzanvesnisly
Uselowiifiduiieagonds mdvenssu msdnviuaiuiididennsnsnisuaie1msves
Slos ienmAtazaunTin Suusssuuazanuuey fidvsdemsgnnaumelusunisly
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(552 a1AAYE9NA, 2550) N1IATIAABULUUATTN (Error Matrix) uazukuuaiaualll
(Kappa Statistic) annfinanluuadtuilasungandaivaeveitayanazANuiana1aL Uy
#1399 Az binewfiudnuauzveoyailadiwunuas dinssesldsunisnsiaaeuiiienien
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Tnennugniesazgnuandififiuain Srunuseasdosluusazyssanidisuiusuauoun
yesusiazunILazARdLY J3nugndesesteyaszgniviouiiisusenin 2 uuuAsainim
AanannvesfuuReu (User’s accuracy) Wuesidudanuduiusszning 32 ganinluus
avUsplanInnssuunisuifioun udeyaiidrdsuiiufusivimunly roduiiiy nod,

mmqjﬂﬁmﬁu%uamﬁwmmﬁmwamiuﬂﬁiwﬁaga (commission error) we azuszian
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(David, 1995) Fednilanmugndaswesfldsumnonnaziansiineanden waidulian
warfinaneiugauazainuianainvesyimunnguiieg1a (Producer’s accuracy) Wu
Wofidudnuduiustesanismunvesuasssnmuisuifisunsdoya 21nn1s91uun
fanunluwoatu arnd1augndesiuazinldlunisiadianuinnainiignasias
(omission error) (Michel & Colette, 2003) maﬁagaﬁgmﬁ”umﬂ dIUNIMIAUYNABIVEN

ToYaa1INNTT TWUN TgazideAwAarUsEANlAgTIL 91998 MWTIATIYIREITNTNeEDA

wAUU (Kappa Statistic; KHAT) Tumsmiandudsedng Magvinisusiideyaluisazuszian
Mauadndenudifulavsedaiugnaesseniteddoyainnsdiunluaudisiasseslng
1 Ao v Y a a1 X ] a o
wazdoyanly lun13919dsusdiamanlukuinues wagnisidsuiuasionualuund uay
Aoail (Michel & Colette, 2003) Fsazidulunugns fe
r r
N Yiz1 Xii — Xi=1 Xig X Xy

KHAT =
NZ — Y7o Xy X Xy

Toedl r = S1uuwen

N = SrauannAvinssIuun

xii = PuIuA1gan nlusazL?

i warADAN | YDINITINUUNLAIALUTEAN X+ , xi+ = T1UAEAIRANINLULFRZLOY | Uag
AoduY | T8INITTIMUNLAAUTEAY Ferdaulsunaziuvansasanslimiulianmisid
2-5 fildEuusagns adauaUyn Tunsuansdnunzresaiianldlunisunuagldan
nsviause

AN AN YULYBIANRILUSIUANS19EINSU Lmuﬁﬂuqmaaamﬂm

Classification Total line
Unit | Unit 1 Unit n
Reference Unit | X, X, X, N,
Uniti | X, X X, N,
Unitn | X, X X, N,
Total columns M, M, M, N

INNSAIUIUAIANUSLANT kAUUT @1015005UN8FREIUVDIAIAINNRANAIN 7 bASU
31NN139HUNYTEANTVDITAQUTIUN B UAUAIAIURANAINIINAITI LN I1ANTT F

AogNany sl Fer1vesduussdns aslidreglugig 0-1 drnmsduialdang wiriu
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Ustlewiifiau ornnsuardsneadidlassineauy vinsthidhdeyaidaiiud (Spatial data) uay
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yadseyu naudademeinulassadsiiugiu Wunquiafeiifdviwadoununminfildaes
yosnsliffunazuunldunisveefveniies Fudunguiladoaduayudaiuiifiafy

(Spatial Supporting) oA NMSLUID9UDIOUUANYNAN NITUIDIOUUAIITOY T2EEWII9IN
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A A

& 9 v a v 4 Y a a o
PUNTAUINITAULSINGIUNE NUNTAUSNTEEANSID

o 1 Y

MvuangudadedAgniiansnasen1sieseidnenimdsiuivesninumazay

AMFUNUNTDISUNITNRIULNDWN DAY WIMvenssy A1nnsinIsiatsantadessaulunis

o [ A & A . . . ' Y% [y LY}
MyuARNWELTINUT (Spatial Configuration) vasnquiladenunenimuazJavaueayu

a

a & A . . ] Y v & Aa a i
\BeNud (Spatial Supporting) va9ngutadeaulasiassnugIuNidnsnasonLINZEaY

AusuiunsessunsitUsElovUNAUNaNI5a1Fe hasWIMYENIIY A9

n19197 22 Yagenldieseiuazimuanguiadedmiudssannisiinsiu

UadednugiiAnansnignn

1.Anua1ndu (slope0-35%) X | X | X | X

2 58uEmnNUENRIRY wilth X | X | x| x| X | X | X | X
LATARDITAUTTNIU

3 iuildeaivion X | x| X X | X | X

A [NgY)
N @'J“JEJ
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n13197 23 Yadenldinseiuasivuanguiadedmivdssiannislinsu

Uadeaulaseadianugiu

4.7V DINUUAENEAN X | X X | X

5.M15 1 09UDIUNAETBY X | x | X | X | X | X | X
6.588¥MNINYUYULL D X | X X X
7,539 WNINYIUN BN TTU X | X X

8 itudlsrusnstuszun X | x | X | X | X | X | X
9,528 UNAINANIUANY X X
10.9282UNNNAUE X | x | X | X | X | X | X
11.929891997NNTUNITVUEINIIUN X | x | X | X | X | X | X
12.52989199INF0IUNYIUS X | x | X | X | X | X | X
13 svgvvnaniuiitumunns@iuiaide X

AUNUARN) X | X

1452989199 N ALY X X X X
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521R9U5AlaNa 1999 81A1SUIULS UL AU UA BILATUIULDD LASAINTTUNNTHIT AL
A A | ) au & a o v A a ¢ v vala
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https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B9%8C%E0%B8%81%E0%B8%A3%E0%B8%9B%E0%B8%81%E0%B8%84%E0%B8%A3%E0%B8%AD%E0%B8%87%E0%B8%AA%E0%B9%88%E0%B8%A7%E0%B8%99%E0%B8%97%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%96%E0%B8%B4%E0%B9%88%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%97%E0%B8%A8%E0%B8%9A%E0%B8%B2%E0%B8%A5%E0%B9%80%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B3%E0%B9%80%E0%B8%A0%E0%B8%AD%E0%B9%80%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%AB%E0%B8%B5%E0%B8%A2%E0%B8%B0
https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%AB%E0%B8%B2%E0%B8%A7%E0%B8%B4%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%A5%E0%B8%B1%E0%B8%A2%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B8%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%99%E0%B8%AB%E0%B8%A5%E0%B8%A7%E0%B8%87%E0%B8%A3%E0%B8%B2%E0%B8%8A%E0%B8%9E%E0%B8%A4%E0%B8%81%E0%B8%A9%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B8%E0%B8%97%E0%B8%A2%E0%B8%B2%E0%B8%99%E0%B8%AB%E0%B8%A5%E0%B8%A7%E0%B8%87%E0%B8%A3%E0%B8%B2%E0%B8%8A%E0%B8%9E%E0%B8%A4%E0%B8%81%E0%B8%A9%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88%E0%B9%84%E0%B8%99%E0%B8%97%E0%B9%8C%E0%B8%8B%E0%B8%B2%E0%B8%9F%E0%B8%B2%E0%B8%A3%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9A%E0%B8%A3%E0%B8%B4%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B9%88%E0%B8%A7%E0%B8%99%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5
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https://th.wikipedia.org/w/index.php?title=%E0%B8%94%E0%B8%AD%E0%B8%A2%E0%B8%AA%E0%B8%B8%E0%B9%80%E0%B8%97%E0%B8%9E&action=edit&redlink=1
https://th.wikipedia.org/w/index.php?title=%E0%B8%94%E0%B8%AD%E0%B8%A2%E0%B8%AA%E0%B8%B8%E0%B9%80%E0%B8%97%E0%B8%9E&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%94%E0%B8%B1%E0%B8%9A%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5%E0%B8%AA%E0%B8%B8%E0%B9%80%E0%B8%97%E0%B8%9E
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5%E0%B8%9B%E0%B9%88%E0%B8%B2%E0%B9%81%E0%B8%94%E0%B8%94_(%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88)
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B3%E0%B9%80%E0%B8%A0%E0%B8%AD%E0%B9%80%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5%E0%B8%AB%E0%B8%99%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%B3%E0%B9%80%E0%B8%A0%E0%B8%AD%E0%B8%AB%E0%B8%B2%E0%B8%87%E0%B8%94%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B3%E0%B8%9A%E0%B8%A5%E0%B8%9B%E0%B9%88%E0%B8%B2%E0%B9%81%E0%B8%94%E0%B8%94_(%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94%E0%B9%80%E0%B8%8A%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%83%E0%B8%AB%E0%B8%A1%E0%B9%88)
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