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ABSTRACT

Phitsanulok Province, the majority of the population earns income mainly from the
occupation of farmers. There is agriculture in more than 50% of the area of Mueang Phitsanulok
District. Mueang Phitsanulok District is considered one of the most prosperous city districts in the
lower northern region. Therefore, this study aims to study changes in agricultural areas using the
Overlay Analysis method for the years 2012 and 2021 and to predict trends in land use in

agricultural areas as well. MOLUSCE model

Results of this study It was found that agricultural land in 2012 had a total agricultural
area of 283,674.53 rai-and in 2021 there was a total agricultural area of 269,063.39 rai. It can be
seen that the amount of agricultural land has decreased and it was found that there was a
changed agricultural area of 14,775.42 rai area. Agriculture has a total of 46 types of change. The
agricultural area that has changed the most is rice fields changing to field crops, with an area of
6718.24 rai, accounting for 45.47 percent, and the agricultural area that has the least change is
perennial trees changing to grassland. Animal raising and animal housing have a floor area of 1.56
rai, accounting for 0.01 percent. As for the results from forecasting trends in agricultural land use
during 2031 with the MOLUSCE model, there is a total of 268,612.50 rai of agricultural land.
Arranged in order of agricultural land use from highest to lowest is as follows: rice fields accounted
for 84.76%, field crop areas accounted for 9.84% The area of perennial trees is 2.38%. The area of
fruit trees is 1.90%. The area of horticultural plantsis 0.47%. The area of aquaculture plants is
0.38%. The area of pastures and animal houses is 0.27%. The area of aquatic plants is 0.27%.
calculated as 0.01% and the results and forecast of trends in land use changes in agricultural
areas during the year 2021-2031 found that rice fields have the greatest tendency to increase in
area. It accounts for 0.25 percent of the agricultural area and the area that is most likely to
decrease is the field crop area that is most likely to decrease. It accounts for 0.24 percent of the

agricultural area and has aquatic plants that are not likely to change.
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anssainn Ingdu (2563) Wanumig seuvansaumeagiienans fe svuulunis
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Digital
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gonndefumUFeINsharuLnvesdeyadundn

- vithewanawg (Output unit) fie gUnsalfikanstayailaainnsussaiang
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A1519 2.1 A15AUNNTSIFUsElevuNey (Land Use Classification)

sEAU 1 /Level 1

sEAU 2 /Level 2

s¥AU 3 /Level 3

U Nuiguyudalgnase

U1l Al 9uagg1unisen
City, Town,

Commercial and services

U2 vajinu Village

U200 1ASINSNAUINESS

Allocated land project

U201 viaftiuyilngThai village

U202 yglimmsilnggin
Thai hilltribe village

U203 mtnung

U3 @01Ui519n015 bay
anIdusg 9

Institutional land

U4 gandauuiny
Transportation,
Communication

and Utility

U401 aunntu Airport

U402 @nntisalwl Railway station

U403 @anilvuda Bus station

U404 vinise Harbour

U5 Wufigaamngsy

Industrial land

U501 fAsgna1inssyl

Industrial estate

U502 Iﬁqmuqmammsm Factory

U6 e Other

U601 @nunnnuauneaula

Recreation area

U602 @uuneaw Golf course

U603 gaw, U1t Cemetery

U604 fumsjawaw Refugee camp

U605 Saa5n, 159usa, LnasLen

Resort, Hotel, Gesthouse
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s¥Au 1 /Level 1

s¥AU 2 /Level 2

s¥AU 3 /Level 3

A NUNLABATNTTU

Agricultural land

Al w1917 Paddy field

A100 11519 Abandoned

A101 wrwnTransplanting

A102 WU Broadcasting

A2 9413 Field crop

A200 19519 Abandoned

A201 Nalsuan Mixed

A202 91w Corn

A203 888 Sugarcane

A204 Fud1Ug1iag Cassava

A205 dulz3a Pineapple

A206 B1gu Tobacco

A207 #he Cotton

A208 e Mungbean

A209 fvaes Soybean

A210 §18a4 Peanut

A211 Vs Uansew

A212 s daumBlack bean,

Red bean

A213 911119 Sorghum

A214 aqu Castor bean

A215 91 Sesame

A216 4l Upland rice

A217 sfupl$s Potato

A218 UM Jam potato

A219 flunA Sweet potato

A220 wedly Watermelon

A221 gnifieg Millet

A222 %4 Ginger

A224 ug3iond Tomato
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szau 1 /Level 1

s¥AU 2 /Level 2

s¥AU 3 /Level 3

A225 U958 Aloe Vera

A226 UnuAsusIual Agaves

A227 Jaa1 Paper mulberry

A228 NuUnzIU Sunflower

A229 N5n Chili

A230 113818 Wheat

A231 977U154a8 Barley

A232 413l5¢ Rye

A233 Tl Opium

A234 fgyy1 Marihuana

A235 ﬂizL%sJU Roselle

A236 Wian Toro

A3 158Uy Perennial

A301 lalguaupan Mixed

A302 8191191 Para rubber

A303 Undaniisu Oil palm

A306 d¥in1 Magosa

A308 N3z Acacia

A312 AN Coffee

A313 91 Tea

A314 wsiou Mulberry

A315 1 Bamboo

A316 11 Kapok

A317 wiu1n Bettel palm

A318 mmﬁ Rain tree

A320 1Waiey Croton sp.

A4 13l Orchard

A401 loianay Mixed

AG02 &u Orange

A403 Yi38u Durian

Ad04 L91gRambutan
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s¥au 1 /Level 1

s¥Au 2 /Level 2

s¥AU 3 /Level 3

A405 1EN513 Coconut

AQ06 3U3 Linchi

AGQ7 32379 Mango

AG08 UEUWAUNIUA Cashew

AG09 11031 Jujube

A410 11981 Custard apple

A411 nay Banana

Ad12 U1 Tamarind

Ad13 gnle Longan

Adl4 N%IJQ Guava

Ad15 uzaena Papaya

AG416 Uyu Jack fruit

AG17 n5e99U Santol

Ad18 w3yl Rose apple

Ad419 ﬁﬂﬂﬂ Mangosteen

Ad420 896719 aednedlangsat

Ad21 Sgn1 @ Rakum, Sala

Ad422 1z11? Lime

A423 lsinaiinsnunaSubtropical fruit

Ad24 yzindManila Tamarind

AQ25 yznanii Olive

Ad26 LA59ns Dragon fruit

A5 W@ Horticulture

A501 NvaunNay Mixed

A502 Wain Truck crop

A503 lgimen Floricultural

A504 84U Vine

A505 Wanlve Pepper

A506 @nTOLUES Strawberry

A507 t@1gd@Passion fruit
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s¥Au 1 /Level 1

s¥Au 2 /Level 2

s¥AU 3 /Level 3

A508 usALUD3 Raspberry

A509 Wvaulng Herb

A510 WM (Ma)1aunu)

Grass plantation

A6 lsnyudsy

Swidden cultivation

A600 19519 Bush fallow

SHATEAU 3 WWUREINU A2

AT Vs naesdninag
15950ULA8989
Pasture and farm

house

AT01 via uAesdnd Pasture

A702 l593puaela nseis way

411 Cattle farm house

A703 15950ULA89dIUN

Poultry farm house

A704 1595 AIENS

Swine farm house

A8 N

Aquatic plant

AB01 Fiastinnas Mixed

A802 An Reed

A804 ns¥au Water chestnut

A805 W1 Water chestnut

A806 Iﬁﬂﬁ@ Water spinach

A807 Hnnzwam Watercress

A9 ADNUNNIE
LAgER LN

Aquacultural land

2
} %

A900 ADTUNLNIZLAITR I3

Abandoned

A901 AN UTLWIZLALIARIUNNE

Mixed

A902 an U WIZLagIUan

Fish farm

A903 ANMUTINILLAEANT

Shrimp farm

A904 amuﬁmu?:mg oy
Crab/ Shellfish farm
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seau 1 /Level 1

s¥aU 2 /Level 2

s¥AU 3 /Level 3

A905 #N5U9s¢W Crocodile farm

AD LNUNINEUNEU/
lsun @dupay
Integrated farm/

Diversified farm

F funvnld

Forest land

F1 Unliinanlu

Evergreen forest

F100 Urlainanluniend

Secondary evergreen forest

F101 YUnRUAY

Moist Evergreen forest

F102 Un@unad

Dry Evergreen forest

F103 U1@uwn

Hill Evergreen forest

F104 U@

Tropical Pine forest

F105 UnUavisaung

Swamp forest

F106 Unweiau

Mangrove forest

F107 Ure%e Beach forest

F2 Unantu

Deciduous forest

F200 Unndnluyiend

Secondary Deciduous forest

F201 Untugyanssad Mixed

Deciduous forest

F202 Unwma 13aULA959 159
Ulan vsaUwng isaUN LIy
Deciduous Dipterocarp forest

Deciduous forest
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seau 1 /Level 1

s¥aU 2 /Level 2

s¥AU 3 /Level 3

F3 auih

Forest Plantation

F300 aaudndeulnsy
Disturbed

F301 @ nau Mixed

F302 @ 2 Tu, @u 3 Tu Pine

F303 8149 Dipterocarpus sp.

F304 ga1aUdd Eucalyptus

F305 dn Teak

F306 @¥im1 Margosa

F307 auusemnus Casuarina

F308 NS¥0U Acacia

F309 Useg Pterocapus sp.

F310 49 Gmelina sp.

F311 ldweiau Mangrove

F312 uasngtdelasaPrunus sp.

F313 ddgm Catechu

F314 fuln Ceriera sp.

Fd Junwns
Agro -forestry
wunugnunsImiy

ANINPAT

W NU9ALN

Water Body

W1 AaIUISSTUINR

Natural water body

W101 wdindamasg River,Canal

W102 ngwadnu U9 Lake

W2 wragtnasety

Reservoir (Built-up)

W201 819LAULN Reservoir

w202 Ueilulsun Farm pond

M WU TaLman

Miscellaneous land

M1 Y ang1555UYIA

Rangeland

M101 vjavig)1 Grass

M102 Tuvsevjaneaquldy

Scrub, Grass and Scrub

M103 1eiBamboo
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s¥au 1 /Level 1

s¥AU 2 /Level 2

S2AU 3 /Level 3

M2 Wufigy

Marsh and Swamp

M3 wilaaus Uayn

Mine, pit

M300 wilaein Usyai

Abandoned

M301 Widiaaus Mine

M302 Uagns3s Late rite pit

M303 Y8518 Sand pit

M304 Uafu Soil pit

M4 5"146] Other

M401 unae Salt flat

M402 11an518 Beach

M403 fifiulna Rock out crop

2

M404 9179982 Garbage dump

M405 NUNNBITAAYRINTUNIIAIN
Material pile area of the

Department of Highways royal

MA06 Nudiaunds Land slide

Ma07 fuToudy

land reclamation area

2.4 WRALAENY BAMI IENAUINDNITNEAT

2.4.1 ngemslinfunenisinens

nQuN1TIENAUINEN1TINEATYBY Von Thunen Von Thunen (1966 813lu

Fuwiiey, 2538) lasiamguiieniugduuunisituii(spatial order) o4ANITTUNIINTNYAT 117

=

IeauevgufAsnanlunds@o "S5laanen"(the isolated state) FeanszdrgynImguiinfe

LERIEaALLANA1YassURUUMINRUTLA N ulUmussggneivindlnaanduilewmse

pan WIlAMRUALUUTIaEINLEIY 2 Usens

[

N
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UseNI151In A9 AUNTUYBINTITITNAY (intensity of production) &4n13

INEUgNNNNITNYATILAAAININTEEENTYELNAIINARA

Usen157aed Ao Usennueannuaswlsildsulunussezniafiniigldann

maalag Von Thunen lansayfigiudin funfivimsineastiiusgines (solated state)dala

q
[

~ a v v & A . . R & 0o o o a
finsAnsiof1viedunui tagseu wagluiundfudaiugauaunysalviiieuiudanin
a = 1Y) 2 . . a ~ ' oA )
pemeawmilouiiu (isotropic plain) lagfitnuasnsnnauillonialunisvudwinieuiu
520199l D UL UASINA R FIn19UdIrviauduRuSlagnsInUSEYENIe danaln

NANDUMNUAAALIDIZENIALTY Von Thunen §3lamunualaunslanauienisinuns 39

a o

I = ¥ [ dy
NEAZIUUFUILINUNTDNNAN UTZNaUNILWLIIU 6 29 AN

1
a L A

el 1 waugnivedin uazuian wallazindusain Wesdinuandamaniiu

[
a

= I = o & v la o = <1 yaa A I Yy v A
Lﬁﬂiﬂﬂqﬁl QQQWLUUW@Q@%W@ﬂUWa’]ﬂ %QIUL‘?J@u@Jﬂqiislelﬂ‘ULW@ﬂqﬁLﬂwmiaUWQLGUNGUUV]?“J@

wai 2.anthlel wadasduuamdnliddidestensin wafiwailldidy
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a o

wardaldfmsriliflvunslnguasiivmdnunn agldaaaldhelunisvuds

A = Y v = _J4 yaa 9] I
e 3 LGUG]LW']g‘UQﬂWSULL‘UULGUﬂJGUU L“UGlu%stﬂGUVlG]UGIEJWUN%L“UMJU

\Wesnndnslinauitonsiizdannaent

a yaa v PN i Y o
e 4 LGUGILW’]STJQﬂLLUULU']U'N ﬂ']ﬁfLsUV‘@u@a']EJLL‘UUV] 3 AUV UILLUN

YMNINURRANA 3

wall 5 walaniiwmyudeu 3 was Tuwelzwisiuieandu 3 @ wild

aunyudsuiuly dauusnizdandy dnaesazdaesiislilviingdan wasdiugavineasly

9
Jufidmsuidesdnd ddlulse o lufssnyuieulldlunuidiudu

)=

Wl 6 lwadesdnd lueliazeguenan egvinglnaanaainuinian Jeasil

vhsuasdnivunlvey

Nouifana13ee Von Thunen ignAnuvadluanmiiuniiiuiyl d1aaes vseiles

v
' a 1@ a
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Wmﬁ@%quuﬂ\iLLNUW %QEULLUUHW?I%Wﬂ‘LlEJ\‘IﬂQL‘IJUVl']U@QL@IEJ’Jﬂ‘Uig laaLA el wRndAY
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nauf sUnuunslEnAuiianasinensvasSinclair nquin1sldnauiive

A31NYASUDY Robert Sinclair (1967 919l Juiilgy, 2538: 50) adiAnuuaAnAIiUNG B ves

i

Von Thuncn assiAuiutuvaensiinfuiensinumsas danudutulosiantuwnlng

'
a

AL99 hazazWUTURLTUMUSEaEn19RnaldanndilesSinclair loasulgintadendnd

' I
v v

Juimmuaulunslanfuiufenisveiesivendos Faziidninadeginieasugia

YUAINANAR LA NITNIRUASIATVDINANAR

sinclair lonanligainnsvenesveaiiadeg1esinsitu nlinensnsanmn

!
a =

Wutulunisldnauiion1sinuns Wensznenauliuntnamunssngugiouaesugia @

' 2 [
1 o v o a

Junguinyihlisianvesifugaduun asius avesiduidinadonnududuresn slanau

q

Y

Uinanaanuidesziinaududulunisldnaunensinunstos waginensnNIaesonan
A A Aa & a s . =2y a v saa A

oAz ufnuwlattu 3nauuRgIuves Sinclair Jalalausngufnislgusslovinauie
MsNERTUINATeU o yueulledeslduudgunsldnauesnduiswm updeiunguives

Von Thunen kAUSENaUN8IAIU 5 lusadl

¥ '
) =

lgud 1 Aufinwasuuudios WuiunedAnfuiio uanumeduiuiins
i a DA a - = yvaa A v v oy A
m3nwasAsngnildeuliiuiunnAsegnaveuiles Inslinauidudulesian
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lwuil 2 fundaddanisiaesdndbuutingy egdnainlaui 1 aenun
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=1 [ 1@ v

ARUTLNUATT NS UN AR AT UN LN 1T D991N01999NAUNI&ITaNaNe WAAGITInIg
HeedndegUne agladyyndnuudu

'
a

lguit 3 NuiwzUanivalivaznisidesdnd Tuiundisulinswisundanisls

7w Insangugniivlsuaznisitesdnd uwinnsamulunfuiides Wesnisinumsnaineilsly
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a A v o P & . .
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aa

nufiftindhe muduiusserinsssesmeiiuiuannddesdonaniuaududuresns
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Uszyndldle 1esnguuuumslenauianuasiendaiy daududulunislenaununly
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2.4.2 JaveniidnsSwaranisilasundainisliduselesunausnanisinyns

Jadanaasugna untademaniiuiau ks waskunu ssliauduius
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'
o =

wiAsr @ T w.e. 2528 Wusu Feulevrswmarineliifadaymauninienaadusgisunn

serinAuiasdutuTIVTeRNilg N INIsiles

2.4.3 LUIAANYINUIZUUNEATNTIY

[y

szuulneasnssundrngaedandu 3 ssutde msineasiiodsln nsinens
W oN13ALaZNITINYASAIANT Y ANLenA19luszUULINERIsIRa Nl aziAnd unnels
ANUFUNUTVDITHEN AN VWA DUFTTUIARDS U JeueNnTaun Fessuuinunsd

aunsanasnulatudsemalng (Wnswssa, 2547) Ao

= Ql'

a (v . 2 & <) v
N13NEATNTIUNBEITN (subsistence agriculure) sguuilinunsidugiay
U3lnawandnie Inslddunuiian dnsdnassussnuiveeniednvesn dudussuy
Sy o = 2 o L N A | aw ] %
neASNITUNa TR aziivwaian dmsliasedis inaluladviowinnssulnigndes usazld

LI99IUIIUIUNAN

INYAINTIUNONTIIAT (cormercial agricuiture) SyUUNITANTHANIUAIULIN
YULNBAINTILAA WA UAUDINUANNFDINTURIRNAA Lazdvinwelunisviinisinuesalby
= Y Y v < 1 a % a
fnnsldsunugmaununasiussuuan Wuszuuinwasnssuvuning Imsiwuinalulad
3 09ilarn9 § @unsaduunlmdy InERsNSTINONNSAILUUILA (intensive commercial
agriculture) INWATNITULNONITAMUUVEY (extensive commercial agriculture) INBATNTTYU

WONISALUULLULANE (specialize commercial agriculture)

2.5 LL'UUai"lamn'l'iuJﬁﬂuLuJa\1mﬂ%’ﬁauLLazﬁaﬂnﬂquﬁuMOLUSCE

MOLUSCE (Modules for Land Use Change Evaluation) Lﬂuim@amﬁﬁﬁ’m%mi
Uszifiumswasuntasmslifiau Tne MOLUSCE iuuansuiildaudmsu QGls 2.0 Tuly
MOLUSCE nisiuiunannus sy Asia Air Survey (http://www.asiaairsurvey.com) uag
NextGIS (http://nextgis.com) Qﬂaamww%ﬁa%meﬁuwﬁi’waaqLLazf\Tﬂammii%ﬁﬁu /
miLU?{smmeﬁmaUﬂqm Udndulsznousiedaneifiudmiunssiasanisiudsunlainis
T§AAu L ANN, LR, WoE, MCE JudansaTgeuaugniedagltadaualun lnglinis

d' a dy d' < L d' v U [ [ =3
WasuwUauganundusinls NUTENaUAIYTEAUAINNEN AINTU GNYUY TZUENIN0IOU
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Uszans va lunaduiuusudedadelunisvdsundasiiuiidsanmnsninlldlunng
Asgsinslifiau / madsuulasiiaseunqunisiinngiiiosasnsldauduiliuag
1A59n1399MOLUSCEMsnEdm3utnszinstifinuuaynsidsuuUasiuiivnlsiszwing
P291a761199 wuudraeansliia / ﬂiaUﬂquﬁﬂﬂﬂﬂwiumiLU?{HHLLUaQﬁ%aﬁuﬁﬁL?ﬁlﬁlﬂﬁia
nsfalivhatsliuazsiaesnsliiauluouanasnindsuudasiuivild Taelugad

aunsaUsrananansasuwlasnisionaulnegaiuseansnn

[

WUUI1889 MOLUSCE S9uUnaunis iy f9dl

1) Input YayadAgdsaidilann n1sfsuulaiauese 293a0a1 wazladenae

o

Wusndslunsilasunuasiay 1wy DEM A2UTY S28ENI9MI90UY S288N19v19ulUn

Uszwang WJusiu deganariagitugnassuuudiaesnislinauiun

2) Evaluation Correlation N5USERIUAINFUNUSVBIALUTRINUT Usznaunie 3
35 lawn Pearson’s Correlation, Crammer’s coefficient tas Joint Information
Uncertainly

a A

2.1) Pearson’s Correlation A9aRAN1SNAADUNIAAMUAUNUSNIADANT D

~ 1 Y] 1 P [ < anaaa @ [y} Y4 1 ] a
WaulgdTEINNAILUSABLL p9ERes L US L‘UmﬁwwqmiumammmamwuﬁizmNmLL‘LJ?V]

a

auladosnidulumiuisnisulsusirusid TidaualA g uru1nvedaudunus nse

Y

ANMUFUNUSAADAIUNANIVBIANAUNUS

2.2) Cramer’s coefficient [ Tna11udunusvosnudnymenIonLUsNg
Tnwauzilungy ( Nominal scale ) Inganadiaaadivinliinnisdnmsnsazliuaiuounazien

[
Y [

aadugudnvasle wazerfonmsinaniiugiuesadfineaeumiuludassves il

x? J;
Cramer coefficient (C?) = |[————=  lagN t = min (1, k)
N(t-1)

2 = z (05 ]; E;)

fatiuen C2 azdlAn 0 < C< 1 Tagludaduau
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An C2 ANMMUTUNUS
0-0.25 dAmnuduiusies
0.26 - 0.50 JAAnudunusUiunans
0.51 - 0.75 dAAnuduiusAoug1euIn
0.76 - 0.10 JA1ANUFURUSIIN

2.3) Joint Information Uncertainly A1l ule Uy Inaans109n15na8 s
agadaliauisalvimeduenanysalvemannisadiuliniueuvensuduldiionin
Anuduiusvesanuliuduoudulvaiduveuwaiisinitlunisinanuladuiueusiuves

sal o =2 o

HadnSIINNITInegatogaednss tellinadns ity Juimmeaeuliiieseifelneus

a v s & Y o w o 1 a &
avsgnsazdnaansmullla 31ia 9amau msvenglignisvaasseu o dussdlunsan

'
Yaa a

3) Area Changes in15Uszunanan1siuasullainislenay Lagiinuuuivesnis
vaa =

Wa suuUasnsle9 Ausiud suansdin1sAwanUd suuvasn Ausanualumuigniee) 1w

a ¢ L9
Alawms nuns WWuau

4) Transition Potential Modelling Yagan1sldnaiu / naswaguwdasdsunagy uag

4 ]
A

Aaudsdanuidudeyadunad msuiiazus uisuiagas1uuudnasinsigaau / n1s

Lﬂﬁaul,maaﬁmamqu i1 ¢ 35 A9 Artificial Neuron Network (ANN), Weight of Evidence

(WOE), Logistic regression (LR) seiz Multi-criteria evaluation (MCE)

4.1) Artificial Neuron Network (ANN) A® S2UUNSATUINNASIMREULUUNNS
° ¢ A P ot ¢ % A a '
Muvessruvanesiywd ineldusslovdlunisainaziumgnisalaindeayaniioy ANN
UsenaunigwadUssain (Neural) 393189401013107159119 10858 vUaN Y we Lagld
Handuanelau (Transfer Function, f) Argagudutn (Weight, w) waza1luwed (Bias, b) 1u
\AsediiadnansnuanlRvewadUszam wadUszavvaiediuasgnidounonulmindu
[ 1 (=3 gj d! I3 1 [ d' I gj =l [ 1 dl' =3
anvaglasaneludu (Layer) Fagaduszamunasimoglutunednuazlilinisiweuseds
) % P ! ' ~ Ao v & ' ~ b
AUlATIAT NS B UMBLASIUN8UTLA N U [T ULASIU8UTLAN MR g UL UURR 8T Y
(Multi Layer Neural Networks) fiaguil 2.1 @4laseainausenauduainnisdniseasnveead
Uszamaau 2 Suiuly (Wdutudune) lneundlassingdssanniieuwuunateduazegly

(%
[

sUraemsiunteuludnamtn (Feed Forward) waztunogseninatudunnwasduLenving
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Senduteu (Hidden Layer) Fududnfiuniiuaiunsaliunlaseioussamifion way

[ i [
U v a1

111508 TuTaulANINAIT 1 TU F1UIUVDITULTDUKALITUILYDIWARUTEA M ULAASTUTIAY

Taiae? Felunsasty 91998 dNUIULARUTEANAWANF1INY (UAUNSHALANE, 2559)

Inputs  Layer of Neurons

Where

R = number of
elements in
input vector

S = number of
neurons in layer

a=f{Wp+h

AN 2.3 wansnelasedneuseanmiiey

4.2) Weight of Evidence (WOE) fa nasliumiinuesdayaid olsiifa

ANudINUSadan sEnieiilusiuilasunisuaslieglusy WOE uagiuusny lngas

a a

e uduiusvesisaasdusuluTumaiendu (@fid, 2563)

9

4.3) Logistic regression (LR) Apn1sannesladadnidunszuiunislunis

=] s

a L3 Q) v 6 ! o a % (% d v a
AATIZVLNDIIAIUFUNUTIENIIN L UTDATERATAILUTAU ANY nwannmg (2552) aSYA

I'4
=

WA suaus (2551) leasunein nisannsslaldanndunisAneiioanuduiusseninesuwls

(%

faszuaziudsaundanvasiudiudsdangu lnsauisauusnisanassladafnaniu

(%

ANwULURIRILUIINY 16 2 Naw Aall

4.3.1) Binary Logistic W@nwsuusau () lunsdififl 2 a1 lnedid1vessa

wlsuuldawsavantanAvesswlstadiauinninnu

[
|

4.3.2) Multinomial Logistic 19@nwsanusana (y) Tunsdiiidl 3 anduly 3
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3.4 N15AINNISAINISIUALULUAINUTINEATNSTY INWUVUII89 MOLUSCE

35158519 U U189 9015 A8 URUAINIS AR UN UALNwASNTTUTUAUNAR AIEWUU
MOLUSCE 1Julusunsutasy (plug-in) w89 Quantum GIS laggnesnuuuuiiiiodinszi
v o o vala [~ 2 LYY a = o [ )
wuRlULLaZ I8N 1SA B UL UAINS AR WWUNSaIusIuiUdanasiua 1S uNISINa0d
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Distance from road Distance from river DEM

l High: 438112

-
Low : 26.7369

AW 3.10 uanstlaseildlulusunsy MOLUSCE

- Walusunsy QGIS ansuluvinisidalaing MOLUSCE duan Taglufiadaaile
Plugins Manage and Install Plugins... iiensdluazusingwiiiang Plugins Fugn antiy

FUATI1 MOLUSCE ludeansdusm > vian1s@nga MOLUSCE >> OK

Search  MOLUSCE a

les plugin is trusted
MOLUSCE

Plugin provides a set of algorithms for land use change simulations such as
ANN, LR, WoE, MCE. There is also validation using kappa statistics.

Modules for Land Use Change Simulations
7 132 rating vote(s), 79627 downloads

Tags: raster land use planning
More info: hemepage  bug tracker code repository

Author: NextGIS

Available version: 3.0.13 (in QGIS Official Plugin Repository)

grade all insall plugn
Close Help E

=1 5 onser @ rsciza07 D

LT —
MOLUSCE i

Plugen provides a set of aklgorithms for kand wse change smulations such as
AR, LR, Yok, MCE. Tivere 15 also vabdabon usieg kappa satstics,

Vechdan dor Land Lus Thange Srulstzra

¥ 192 vl sl TAIET ez

wasa phyr | B g

cam '
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‘W&I’IGJW]C{! : wuwayja nnmay’a‘wazmmaswqumaaamuﬂaﬂuLLanmﬂ%
Uselevunaulu MOLUSCE faedian cell size, coordinate reference system, extent

wilaufiunnan liwiuuuldsunsuazlivianisaianisal
FBnsualy

1. Walusunsy ArcGIS amnduinrtudeyafein1saznisasendoyaud LU

Arc Toolbox >>Data Management Tools >> Projections and Transformations >> Raster

>>Project Raster

AN 3.13 uansdunsuMsAsAtudaya

2. Usanguiieing Project Raster Junn >> ¥in1snwun Input Raster iutudoyad

Y
gYINT196 4R 1T LA 310Y UVINISLa 8NT A vkagnInuar 1w n ALy
WGS 1984 UTM Zone 47 >> mwun Output cell size =150 21nfuluel Environments...

>>Processing Extent >>fmun Extent . 4az Snap Raster = Yudoyafiisnazdoan1svinlu

1Y
s

wilou FelutiAe Landcover 2555



- (m] X

Q Input Raster

| Tgem.it

Input Coordinate System (optional}
WGS_1984_UTM_Zone_47N

Qutput Raster Dataset
I C:\Users\Hp2021v2\Documents\ArcGIS\Default. gdb\dem_ProjectRaster I B

Output Coordinate System

Qutput Cell Size
(optional)

The cell size for the new
raster dataset.

The default cell size is
the cell size of the

nap Raster

1839261.875500

| [ Iu_2555.tif

s

| 4

¥ XY Resolution and Tolerance
¥ M values

¥ 7 values

¥ Geodatabase

¥ Geodatabase Advanced

¥ Fields

¥ Random Numbers

¥ cartography

¥ Coverage

¥ Raster Analysis

Y Raster Storage

¥ Geostatistical Analysis

¥ parallel Processing

¥ Remote Processing Server
¥ Terrain Dataset

¥ TIN

>

Cancel << Hide Help

selected raster dataset
| WGS_1984_UTM_Zone_47N | “
Geographic Transformation (optional)
+
Resampling Technique (optional)
NEAREST |
Output Cell Size (optional)
I Same as layer r_lu_2555.tif Iv B
X Y
150 150
Registration Point (optional)
X Coordinate ¥ Coordinate
Cancel Environments... <<« Hide Help Tool Help
X
¥ workspace Snap Raster A
¥ Qutput Coordinates
2 Processing Extent Tools that honor the
Snap Raster
Extent -
environment will adjust
Same as layer r_lu_2555.tif M= I the extent of output
Top rasters so that they
1877061,875500 match the cell alignment
Left Right of 1the specified snap
618660.709400 659160.709400 raster
Bottom

A Snap Raster is
typically used where
inputs to tools

Usage notes:

s Specifying a snap
raster does not
change the values
in the oufput
extent control
immediately;
however, the
extent is adjusted
during execution
The lower left
corer of the
extent is snapped
to a cell corner of
the snap raster,
and the upper
right corner is
adjusted using the
output cell size
As a result, when
the output cell
size is the same
as the snap raster '
cell size, the cells

in the oufput

raster are aligned

Tool Help

AN 3.14 wEAIISNIAATUTDYA
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3. 9 nulufl Raster Storage >> nMuuA Tile Size = 1335, 1564 (summ%’uﬁi’fayjaﬁ

=Y

fosnsbindon) Inelsaiunsagldf Properties... >>efmuaiasasausoaudiliain

o

Ok>aglgtudayanvinsiimtudeyaeuiosus nntuitudeyanviinisuilideya

Y

w@saseusesnar undalulusunsy QGIS

2 Raster Storage
Pyramid
Build pyramids

Pyramid levels (] skip first

Pyramid resampling technique

cuBIC v

Pyramid compression type

DEFAULT ~
Compression quality (1-100)

75

Raster Statistics
Calculate statistics
Statistics skip factor
X skip factor ¥ skip factor

1 1

Statistics ignore value

Compression
Compression
Lz77 v

Compression quality (1-100)

75

Tile Size
Tile size for blocks
Width

Resample

| neaREST

MoData

[ nowe

v

<

=1

Cancel

>

<< Hide Help

Tile Size

Tools that honor the Tile
Size environment sef the
tile size for rasters that
are stored in blocks of
data

Usage notes

« The environment
will only affect
rasters that are
stored in TIFFs
file geodatabases
oran SDE
geodatabase
When rasters are
stored as blocks
of data, they store
raster datasets in
a data type known
as a binary large
object, or BLOB
The ftile size
option lets you
control the
number of pixels
that are stored in
each BLOB and
therefore, lets you
control the size of
each BLOB. Itis
specified as the
number of pixels
in X (tile width)
and Y (tile

height)

The default tile
size is 128 by
128 pixels

.

Tool Help

Properties

General Source Key Metadata E

ttent Display Symbology Fields

Joins & Relates

NoData Value

Property Value
= Raster Information
I Columns and Rows 270, 252 I

Number of Bands 1
cell Size (X, Y) 150, 150
Uncompressed Size 66.45 KB
Format TIFF
Source Type Generic
Pixel Type unsigned integer
Pixel Depth 8 Bit

15

Data Source

Data Type:
Folder:
Raster:

File System Raster
D:\landuseagriculture),
r_lu_2555.tif

AN 3.15 uaneIsn1sasAdudaya
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- Ansadauuusiaeddagluf Raster >> MOLUSCE >>18an MOLUSCE

(G QGIS 21810 - map2
el

Project Edit View Layer Settings Plugins Vector

D Rk
L0 B e TR @ ¢
Browser Panel
LYo
'g =] \_2_3564.tif.vat.dbf
(9 landuse_chang.shp

e ( chang_Dissolve.shp l
m v unchang.shp
@ hang_Dissolve.shp @

NN 3.16 UEALAILY

- ¥iArsAIRue Initial = fz"j”luﬁiaagamiahLLuﬂms‘LGﬁUsﬂa%ﬁﬁuﬂ%ﬁu (uiiife
T w.a. 2555) >> Amua Final = fudeyansuunnsiiusslonifulaniine (uiidde
T w.a, 2568) >> 9nturiin1g Add Fudeyaiiad/dauus maudsuutadaelud d14
wuud1ee)HUTEINAE LAY (DEM), Distance from road, Distance from river Wudadelunis
L‘U?i‘lEJuLL‘Uafl>>Lﬁaﬁ’mﬁﬁ’mu@%u%}amuaL%HU%@ULLﬁﬁiﬁﬂaﬂ Check geometry Lilonsa9aeu

ANNYNABIYRITOLA

= e
# MOLUSCE = [m] X

Evaluating correlation Area Changes Transition Potential Modelling Cellular Automata Simulation Validation EE]

area changes
| mnial>> r_lu_2555 2555
dem [

'—:“—5::[5) S r_lu_2564 2564
r_lu |
rlu_2564
road_pr
simulation10
stream_pr
Spatial variables
dem
5 road_pr
(¢ Geometry is matched stream_pr
. Geometries of the rasters are matched!
A
<< Remove all
I Check geometry I
0% ]

A 3.17 dnddayalukuudngas
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- N5Evaluating Correlationifunsuszifiuauduius 1975 Pearson’s Correlation

(%
=

T¥ns19@pUANUEUNUSSENINAUFILUSITINUNA

& MOLUSCE

Inputs |Eva\uatmg correlation

Area Changes

Transition Potential Modelling

Cellular Automata Simulation

[m]

Validation

{«J»]

First Raster

[dem

Second Raster [dem

X| Check all rasters

Method Pearson's Correlation
dem stream_pr road_pr
dem 0.0170239778637 0.0517489928025
stream_pr - 0.050686054753
road_pr
Result:

Check

0%

AN 3.18 N15USLAUANUFUNUS

- 9nHulUN Area Changes >> Adin# Update tables 1ey1n13 Update dudayayi

msfiualumeuwsn Weyiin1s Update tables 1@5a5uuiogazusingansnsuanaliliuds

WasuLUaIn15 i UselavunauluN unTN. . 2555 AUN.A.256457U09015LUS 8 uLABun5 I

Uselgvunulunuing 2 Yn.a. dnasawansdagaznisasukuasiun

& MOLUSCE = o X
Inputs | Evaluating correlation Transition Potential Modelling Cellular Automata Simulation | Validation Messages
Class statistics | sq. km. -
Class color 2555 | 2564 | A 2555 % 2564 % A%

1 341.065q. km.  |329.42 sq.km. -11.63sq.km. 888719512195 858407598499 |-3.03119136961

2 26.84sq.km. 3665 sq. km. 981 sq. km. 699460600375 955089118199 | 255628517824

3 7315q.km 770 sq. km. 0385sq. km. 1.90548780488 200515947467 | 0.0996716697936
l] 560 50. km. 558 sq. km. -0.02 5. km. 1.45989681051 145403377111 |-0.00586303939962
Is| 074 5q. km 146 5q. km. 072sq. km. 0193480300188 0381097560976 |0.187617260788
ls] 0,65 sq. km 110 sq. km. 045 sq. km. 0170028142589 0287288930582 | 0.117260787992
7] 0.02 5. km. 004 sa. km. 0.02 sq. km. 0.00586303939962 | 0.0117260787992 |0.00586303939962
_ 1.53 sq. km. 1.80 sq. km. 027 sq. km. 0398686679174 046904315197 | 0.0703564727955
Transition matrix

1 | 2 | 3 | 4 | 5 | 6 7 | 8 ‘

1/0948674 0032788  0.004156 (0008246 0001187 0.001517 0.000066 0003365

12[0084661 0761945 0007234 0028500 0018441 | 0.009220 0.000000 0000000

30073886 0424615 (0461538 |0.040000 0000000 | 0.000000 0.000000 0000000

(40325301 0289157 0048193 0289157 0032129 0.004016 0004016 0.008032

sloa72727  |oasists 0030303 0030303 0515152 0.000000 0.000000 0000000

l6|0206897 0275862 0000000 0034483 0000000 | 0.482759 0.000000 0000000

7|1000000 |0.000000 0000000 |0.000000 0000000 | 0.000000 0.000000 0.000000

80573529 0000000 0000000 0029412 0000000 | 0.000000 0.000000 0397059

I Update tables I Create changes map
[ 0%
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g a a A o v = O v A o &
- MnUUAFNN Create change map LW@VHﬂ'ﬁ‘UuVIﬂSUUGUBNUaVWHﬂ'ﬁ Update LABN

1%
[

fufidaufiu Inerdenumanalndiliu Geo TIFF (*tif *1iff */TIF * TIFF) > OK

&
Inputs | Evaluating correlation | Area Changes | Transition Potential Modelling | Cellular Automata Simulation | Validation | Messages
Class statistics sq. km.
Class color 2555 2564 A 2555 % 2564 % A%
1 341.06 5. km. 32942 sq. km, -11.63sq.km. 888719512195 858407598499  |-3.03119136961
2 26.84 sq. km. 36.65 5q. km. 9.81 5q. km. 6.99460600375 9.55089118199 | 2.55628517824
3 7.31 sq. km. 7.70 sq. km, 0.38 5q. km, 1.90548780488 2.00515947467 | 0.0996716637936
4_ 5.60 sg. km. 5.58 5q. km, -0.02 sq. km. 145989681051 145403377111 |-0.00586303939962
? 0.74 sg. km. 1.46 sg. km. 0.72 sg. km. 0.193480300188 0381097560976 |0.187617260788
? 0.65 5. km. 1.10 5. km, 045 sg. knn, 0.170028142589 0.287288930582 |0.117260787992
7 0.02 sg. km. 0.04 sq. km. 0.02 5q. km. 0.00586303939962 0.0117260787992 | 0.00586303939962
_ 1.53 sq. km. 1.80 sq. km. 0.27 sq. km, 0.398686679174 046904315197 | 0.0703564727955
Transition matrix
1 | 2 3 4 5 6 | 8 ‘
1/0.948674 0.032788 0.004156  |0.008246 0001187 |0.001517 0.000066 0.003365
; 0.084661 0.761945 0.097234  0.028500 0.018441 0.009220 0.000000 0.000000
? 0.073846 0424615 0461538  0.040000 0.000000  0.000000 0.000000 0.000000
70325301 0.289157 0.048193 | 0.289157 0.032129  0.004016 0.004016 0.008032
? 0272727 0.151515 0.030303 0030303 0515152 0.000000 0.000000 0.000000
: 0.206897 0275862 0.000000 |0.034483 0.000000 | 0.482759 0.000000 0.000000
7 1.000000 0.000000 0.000000  0.000000 0.000000  0.000000 0.000000 0.000000
: 0.573529 0.000000 0.000000 |0.029412 0.000000  0.000000 0.000000 0.397059
Update tables I Create changes map
0%

v

< =2 v

: Pictures
e' Music

¥ videos

I > ThisPC > New Volume

Organize = New folder

E pocuments #

»

»

» area changes

# New Volum

=8 Now Vinlime 11

File name: | area changes2

~ Hide Folders

A 3.20 uansnrstuiindudaya

area changes2

> landmolusce

simulation

simulation10_2

]
= o

NN1N13 Update
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- 91U ulUfl Transition Potenial Modeling i ®71N153LATIEUANEATNT D

WUUTIADY >> WIN19AIMUA Method= Multi-layer Perceptron >> A@nTrain neural

network WBYIIN1T

4

Inputs | Evaluating correlation | Area Changss | Transition Potentisl Modeling | Callular Automata Simwlation  Vabidation  Messages

P Define Samples

Mathod | Artficial Neural Network (Mult-iayer Percepran)

Neural Network leaming curve

w
s.age s ooe
0.00360

001242

0.62784

) MMMW“M‘\WMA—J
o 2 o

X=027419  y=0.0256%4

AN 3.21 LLEn9n13 Transition Potenial Modeling

Suluea

- AMvum Number of simulation iterations = U7A89N159¥AIANITAINISIUABULUAY

Tasa1mIuus Number =1 LuuInasdazAInn1sain1siasundasludn 5 U919987 wad

Auun Number =2 kUUF1a899¢A1an1s5ainslasuntasiudn 10 V919911 Nu18mnuIn

WUUdNaedRziinasAIanIsalluyng 5 U (luntiien Number =2) anntdupdn Start Weiins
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