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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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v ad v 1Y
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2) ANUNULUUYDIUTEVINT (Population Density)
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The Burgess Model
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- Factories / Industry (ransiional)
- Low Class Residential (old inner city area)
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High Class Residential (moden suburbs)
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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”

a o IS

wizsTINdgn (2551) leesuiensiaungaduin meiaunndduianvasidu ysannis

1 13

(Integrated) AoviliAndussisin (Holistic) vuneAuin ssrUsznouanalsd et

=

wfpanUsvauiunTuedd wasiidnuaednegrmile fie dinaenin (Balance) vi3e yadniy

q

= A o

wila fip N1SYINIVNINTINVRIYYEIARAAT DT UNYNMIIVDITTTUYA

o w o a

AUINNUAMEATTUNTHAIUIATYIAIALHIANUNYIF (2546) IINMNTUTEYUFALDN V9

o
o

Tandnmensiaunddu i uasladuiwaiuesn Ussmeweninile ldnszaumny Aaiiu
a VY Ay o a o A oA o AU a a &
31N MAFeY ledeeAnumleuueinsiauINgduin “nsimunndsguluusun tny 10y
N1SWAIUIT A oA Ted9a 0T woIA 5IUvBIN NG AIUDEI19ENAS VLN UFIUTVBY
inensessNyd gidyaiwarinusssulng dien1stdusinvesussvIvuNINaN A
& = o Y P =t N = '

AINHLBDRNT LANTNTIT LAY 1NBANNENLTALUNITTINULEY LaEANATNTINTIFDE19YIY
= ”
ey

dinnuANENIINNIIAULATESNALAZAIANLIIIR (2556) liNa1791 NIEUMENLAY
WITUTIUNTUMDANABAALIAY TUWINTETIYAITNITHALIE1EITULIUIU NIMANAITTY
lagnszasansibinnunuielidn “meimunlulynisviliiaanuinimii wiiieegns
WAed unagsewilmiamiuduas Inesdunisegresiludegly ieusuuys Fnany
Juegvosau ngliviaisdsnden ielinulrnuguegiadsgu”

I3 v o 2 T o oA <

uniA @.4.a.) lelianumungveansimunegedsdudl “nsiauiegndsdu Wy ns
WauNaennaIkazliouUsrauiueg19LAan TN IUTIRY LATEENT ey Awinaey
Fananlanmsimuazaensegllegravinieuiunsluiifvesiunuae 1aa Inegsu
HATDINITHMUT Ao ANTInLaENIHEINTAWINSDUNANTIBEMIEiL

a ¢ Y i o S a g o a & @

fuad (2551) lana1371 MswuigadudunsaiiunsuunugIueenis Wmu
agvaaRTILlvdiaNaNnaRg19Ta UMY Ingdaernlataniiiog1eTaun Uil LATYENI
deruuazdaunndeu lWalonalinndemnedesladdiusulunisiuun mdsds iy
peAT Uy saunts lngiansanaalyeuleaniind ueg1aainralguuaIy Laneia
MINULATYENT NeBeRmdedansiauimulnauaunsalunisuistuuuiiugIu nsnens
YOINULDY AIUAIANDaZAIINAON NH09lTANEIAYTUNITABUAUDIAIIUADINIT VO3
AL edvesegaannd oaiuuS unnedanuuar Tuusssy tnslidwadosonisimunlu

BUIAR



83
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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

88

uinTudn e wavaziiulnimudesy Wenawuld (masnsadengiuvesilsddudues

@V va 1 1 A I J = a A a a
azliﬂ‘lfﬂ‘lflll’]ﬂﬂ’l’] 1 usvatdenduan e WoauazaInluNSANUSoBUTLNTS

Exponential function
20000

17500
15000
12500
10000
7500
5000

2500

0 2 4 6 8 10

[

Ineg3an1slansiwes a, b, c WhluiieuSuuseilsnduillviniudeyaveusiiansail

f(x,a,b,c) =a-el*=°)

Wwngfenismen a, b, ¢ NidenndesiuinuIudAniiarensign n1susudn a, b, c ¢

darasiogUsavendulAwnall

variation of a when b=1, c=0 variation of b when a=1, c=0 variation of c when a=1, b=1
60000 7500 7500
— b=0.3 — c=1
b=06 c=2
40000 5000 oo 5000 s
20000 2500 2500
0 0 0 —
0.0 25 5.0 75 10.0 0.0 25 5.0 75 10.0 0.0 25 5.0 75 10.0

A1 a dvunitdagauduiviines a=1, b Amuasnsmadulaves y (b Ssgadaiulng)
Tuvaziinsiasue ¢ ssaaduldsinihamiloutuynuszns wideulunsheviesn
MURAY X

M3MIAN a,b,c flmfudoyalsiian o1ald3Mduntenfusguda ag1 least square
estimation (LSE) @avildlnein error senineqnasen Audiviungld udmenguudu ab,c
& error toeiign usiilesnind y Fruudfnde) Wudwiudy Tunuideiieatulsa
szUREIUlNY wU1AINITITMDIA835 maximum likelihood estimation (MLE) Uun1s

LANLIILUY PoBsoncﬁiﬁbuﬁon‘wgarm@aﬁvetﬂnonﬂaldstﬁbuﬁon1nﬂﬂd11uuﬁaﬂﬁ



89

iagklleasunenannisved MLE dvangunmnufiasunesastiiinaiu What is Maximum

Likelihood Estimation &g Maximum Likelihood Estimation For Regression

lYys|v)
P(le) %
P(ys3|0) A / P(ys19)
P(y210) AP
Y2 =@ ® ‘>0
P(nl6) 4 e AN

3

$-4 s Tg

>
7
[y
3\ 4

1

¥ \e>
\IIIIIIIIIIIIIIIIIIIIIIIII'

[—

m™m

8
i,
8
N
8
w

A1 curve fitting A7 maximum likelihood estimation 9¥NAITUIINAT Yy TLTIHDINT
N31UIN5UAINKAIRELT UagneeumnIsTmesNaenAaodiuNIIHINLITLUTIAR

dmsuteya 69 Tuusn 131a1u15andUlA exponential A1835 maximum

I 175 O

likelihood estimation Tngfiadndnuiuginteselyaiinisuanuiaskuy Poisson idulAsnile

Y el' |
ﬂUﬂ@%aLiqwq@aaﬂN'}LUUWﬁu

Daily new confirmed cases in Thailand

400 —— Predicted new confirmed cases

350 ® Actual new confirmed cases (Train)

300
250
200
150
100

50

0 S T U
2020-01-23 2020-02-02 2020-02-12 2020-02-22 2020-03-03 2020-03-13 2020-03-23 2020-04-02 2020-04-12
nslveniuls I Ae e TuaninTuE 08 wazdandulineluizess

a

1 o Ya dy a ¥ ¥ dy a Y. dy [ % =
QzW‘U’J’]M’]ﬂQWU’J‘UQW@L?J@LG]UIG\GH@JLGHI?‘NU %SMQWWLGUGIWNG]EJ’JUNWﬂﬂQ 300 918 Usguned

Uil 4 ey uagranzeugeluisey


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) lumsiasesinnumnzauyesiiud (Land Suitabily Analysis) uag 3Las1zwdnenmn
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(David, 1995) Fedflanmugndaswasfldsuninonnaziansiineanden waiduiian
warfinaneiuganasainuianainvesyimunngufieg1a (Producer’s accuracy) Wu
WofidudnuduiustesanmismunvesusasUssnmuisuifisunsdoya 21nn1s9uun
fanunlunoatu and1augndesiuazinldlunisiadianuiinnainiignasias
(omission error) (Michel & Colette, 2003) maﬁagaﬁgmﬁ”umﬂ dIUN1IMIAUYNADIVEY

ToYaa1NNTT TWUN T18azideAwAarUsEANlAgTIL 91998 WTIATIEYIMEITNTNeEDA
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1 g v Y a a1 X ) a &
waztoyanly lun1381edsnusdiamaniukuinues uaznisidsuiuasionualuund 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 = S1auannAvinssuun

xii = PuIuA1gan nlulsazL?
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2.5 NSBULUIAANISIVY (Research Conceptual Framework)
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95193 19U grudeyasisnu aiid wwunazulevisfiiieidesuazionarsnisivinisd
ofunefaundn waznguisnsgiiisatesdunisdne wu nquinsldnauluiies ufa
RendumsideniiogordeluilessufamnfnsumaiiaiBnsnsg wWu szuvasaumanis
nimans uanmadafiieadestumslinneidnenmuasiiuil wie PSA (Potential Surface
Analysis) Lﬁuéfuuamnﬂﬁﬁqiauﬁq%gamwﬂﬂGiNG] ﬁagﬂugﬂ%umuﬁ Aafiu wazlaya
Fuarnmisnusieg nuiedeyaildanauiddeieg Sadd@nudunnnouniitduii
Wle@nwinuiAnauazinaiaisnisiinzd saudddidunwmislunisivuanazduun
Snunrvosdadefindendstunuidendsd

3.1.2 B/N1sswTINdaya

N15e153an1AaUIN (Surveying) lan nsdrsaranndagtuvesyuvuiios voedady

NAUNTATNLALFUINABUAN UL UTEIINT dIANLar TAUEIIN AaanaUNISE1529n51Y



113

Ustlewiifiau ornnsuardsneadidlassineauy vinsthiddeyaidaiiud (Spatial data) uay
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1.Aua1ndu (slope0-35%) X | X | X | X

2 58uEmnenUERIRY wilth X | X | x| x| X | X | X | X
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3 iuildeaivion X | x| X X | X | X
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n13197 23 Yadenldinseiuasinvuanguiadedmivdssiannislinsu

Uadeaulaseaiianugiu

4.7V DINUUAENEAN X | X X | X

5.M15 109U DINUNAETBY X | x | X | X | X | X | X
6.588¥MNINYAUYUL D X | X X X
7,539 WNINYIUN BB NTTU X | X X

8 itudlsrusnsthuszun X | x | X | X | X | X | X
9.5%8EUNINANIUANY X X
10.9282UNNNAUE X | x | X | X | X | X | X
11.929891997NNTUNITVUEINIIUN X | x | X | X | X | X | X
12.52889199NF0IUNYIUS X | x | X | X | X | X | X
13 svgvvnaaniuiitiumunns@iuiade X

AUNUARN) X | X

1452989199 n ALY X X X X
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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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