UNAINNIRE

nsA1an1smUsHuns g W N AtuTianauuuaasldszsinalng

The Electricity Consumption Forecast in Upper Northern of Thailand
QAN Haduns uay U5 e
Wauttipong Ninjun and Niti lamchuen’
o3RRI IT AT AV1Y1ITINAIAUNAAART
pouzmaluladansaumauaznisieans uvangnaemeien
Research Unit of Spatial Innovation Development, Department of Geographic Information Science,
School of Information and Communication Technology, University of Phayao
Received : 30 April 2019
Revised : 28 June 2019
Accepted : 21 August 2019

unAnea

a o d”d o ' di o ] A v 1 = e
NuAdeRAdngUszasfine 1) mdnadouaasnisldinilngost] w.a. 2553, 2556 uayr 2559 2) A1ANIID]
% QI v 6 U k2 d” dl o [ ) E% 1
nnsaEneagede1ANTLasAILlgnadng uar 3) Aanisadilinininis L N Tunun 9 daudaniamtianauuu 1Hun
al A o [ 1 1 [N} a & o v aa v
e I 1 Te998 a19K A1U09 W W weien wldesann wazanaand w.A. 2565 InttirdeyaanntFuiounield
TinAuaudniuieyaennsuardelgnadaianaonudnius aasdndouni sl il senuiluwsazdaanan

a 's o QI U o Yy v a‘tzlln 1
WAZTLATIZINNTULNEARLRIBIANTUATAILgNAT9AINULLAa8s CA-Markov Tnelddayannslddselamingu senang
T w.a. 2553 - 2556 ieAan1sninisldilss Tamfaulu w.a. 2559 uazlinnasuaugniiasuesuuuaiasaiunisld
dselaminauannanimunnaulull w.a. 2559 wudnApaugnéiesiaasuminiy 91.65 uazaAndnsz@nsuntin
83.54% AaNNNN9LATIZINNTAIANNTIL IR AN NARIN1TN3 1 N 11 WA, 2559 Tasiuusnaes CA-Markov Wuan
F1BuAusaan1ens M WA wingL 10,888.76 Aanzdms/daTue LHAUNNINARDLANNANWUS fuLEu1ounng1d
Inlina39209T) W.A. 2559 WuTn ANFNLsTANBANANRUSYINAL 0.999849 Fanana AN ANRUSITNING 2 Fautlsd
ANGININ UazaINNIIAIANIIaRENIuANeIN 1IN T I IWANT w.a. 2559 Taeldanniadadwiiunisnlsunmnis
WA nAgd RN N3 18 I 98Tl faus WA, 2553 — 2558 11n13LA3Es nuanHU3R N 1 Wi windy
8,556.44 anzSme/dalug iatnumaga AN duRusiuLEN1 N 1 lWinase] w.A. 2559 wudn ANdulsyans
andunusyiniy 0.999975 Fenanalidnanuduiusiuszudns 2 sautlsilArgannn uaziannanisniifzunuagis
Faan17n19 14 I TuarnAnuadll W.A. 2565 ANNULILIAIA89 CA-Markov W91 H1EUNuAHNAa9n13n13 1 Wi 1T

g

A9 18,935.82 Anydms/dqlua d91un12Aan1siAa AN 30 AWl w.A. 2565 nudRENIIA NN

'
o o, o

i[9 10,327.56 AanzSms/dnlag

a

ANRNATY: LULANa8Y CA-Markov, aun1aidadu, nisaianisndlviln, nalasuudaenislidss Taminau

*Corresponding author. E-mail : niti018@hotmail.com

9ANTIMENAIERTYINN TN 25 (1TUT 1) WNTIAN — BB W.A. 2563 76



UNAINNIRE

Abstract

The purposes of this research are to: 1) quantify the ratio of electricity consumption in 2010, 2013, and
2016, 2) forecast the expansion of urban and buildup areas and 3) predict the electricity consumptionin 9 provinces
of upper northern: Chiang Mai; Chiang Rai; Lamphun; Lampang; Phrae; Nan; Phayao; Mae Hong Son and Uttaradit
in 2022. Electricity consumption statistics, existing urban and build up areas are conducted to meet the ratio of
electricity consumption in each period. According to urban and build up areas expansion by using CA-Markov
model, the land use data during 2010 - 2013 is developed in order to forecast land use in 2016. The overall accuracy
of the model and land use from the Land Development Department in 2016 is 91.65% and kappa coefficient is
83.54%. As for the electricity demand forecasting in 2016 by CA-Markov model, it illustrates that the demand is
10,888.76 GW/h. The correlation coefficient between the electricity forecasting and the existing electricity
consumption of 2016 is 0.999849. It can be said that the relationship between 2 variables is very high. Concerning
electricity consumption prediction in 2016 by using linear equations, which calculates the electricity consumption
from the statistics annual report during 2010 — 2015, it demonstrates that the electricity consumption is 8,556.44
GW/h. The correlation coefficient with electricity consumption in 2016 is 0.999975, which the relationship of two
variables is very high. Regarding the electricity demand forecasting to 2022 by CA-Markov model, it is 18,935.82

GW/h. Meanwhile, the electricity consumption prediction with linear equations to 2022 is 10,327.56 GW/h.

Keywords: CA-Markov model, Linear equation, Electricity forecast, Land use change
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sl s e N.A. 2553 N.A. 2556 W.A. 2559 W.A. 2565
rmmm@z?iqﬂ@nm’éfm 2,835.43 3,019.23 3,148.69 3,443.53
INHATNTTN 22,415.38 27,609.53 29,153.03 34,678.80
Yt 67,985.72 62,714.79 61,175.28 55,480.40
Rt 948.47 1,014.81 1,046.76 1,087.00
Wnlaan 1,524.05 1,350.69 1,185.29 1,019.32
999 95,709.05 95,709.05 95,709.05 95,709.05

A15199 2 nadasnlasnis M ssTemMmauusazdssinn (Muas: a1 9nlawmng)

3 i W.A. 2553 - 2556 W.A. 2556 - 2559 W.A. 2553 - 2559

dszinmnislddsylaningu — — — — — —
999 3T wausel 99831 Wwaugel N 6Y eyl

BIATUATAILgNATI9 183.80 61.27 129.46 43.15 313.26 52.21
LNEHTNTTN 5,194.15 1,731.38  1,543.50 51450  6,737.65 1,122.94
altd -5,270.93  -1,756.98  -1,539.51 -513.17  -6,810.44  -1,135.07
WUAITN 66.34 22.11 31.95 10.65 98.29 16.38
WIALRAR -173.36 -57.79 -165.40 -55.13 -338.76 -56.46

nsananasninis s Tamfaul w.a. 2659 Kaeuuudnass CA-Markov Tnel3Tg1ulut] w.a. 2553-2556
(il 3A) nudnRAuRsEnanden enansuazAlgna’ng 3,184.66 m1aneilaimms, iNEAINTIN 31,319.24 AN
Alawms, 11131 58,343.68 As1ailawuAs, unaenin 1,005.62 Ansenlawns, uaziilniada 1,255.65 Ansenlawms
defansurarnugniiesseanisaianisniresuuudnges lnatirdeyani sl lgeifiauaiell w.e. 2559 1
Wheuwauiunaannisaianisal IaglinsmeaaasuAiraingnsiasiagsan (Overall Accuracy) WUNHANG NGB
ftenaz 91.65% uazAndunlsz@vuntlin 83.54% Lﬁ@ﬂ'ﬁmmgnﬁmmummsﬁmm@ﬁuLLfZifa agp1anIaninng 1
seTemiiaul w.a. 2565 HagluLLa989 CA-Markov Tne/ldTlg71 2553-2559 (MW7 38) WU TR sznauEas Re
Ugna$19 3,443.53 msnilawmms, INRsNasn 34,678.80 N3 antawumg, 113 55,480.40 manailawmms, WA

1,087.00 AT NNIAMAT, WAZIAKAA 1,019.32 ANF9N LALNAT
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NINT 3 wLAN13 1 92 T AuaNnuLLIAN 889 CA-Markov Tl w.A. 2559 (3A) waz T w.A. 2565 (3B)

MaAAm i nindaiud w.a. 2559 Tagfansananndnsnisindanulninseig (@unnsTi
3) i lEsnan 9 1F I fLTL Y A Aeaan T lENAL I (aunn97 4) uaztiAneden T lEndsanulnin
YT TR PO OB TAVPY PN E M L B (ANNN37 5) WA, 2559 W9 Sun i Beentann sl niin
10,888.76 Anzdn/dalus uaAsfiaeaiflun1swiunans Wi T w.a. 2559 Tagannisidadu Hlsunmnsls
Wil 8,556.44 Anzdms/dalus ethanRansaunuBouifiaunagenanuduiugreaiunnnis 3 IWinT w.a. 2559
AU slF HasefuTiannsaIAnTaluLLSIaes CA-Markov T 1A, 2559 TneldAndulssAva andusiug
fiAnwiniu 0.999849 FananalEdnfiaaaniugfuszwing 2 fa w3ganIn waENAgeLANANRUE IR NN 1S
TWHAT] w.a1. 2559 AutBunaunasl¥ iinannnisananisaiarnannisidadull w.a. 2559 TneliAnduilssdns

anduus JAvini 0.999975 aunanalidndmnuduiusiuszudng 2 sautlsgannn TnadnaWulsauinaunisli

WiANT) w.A. 2559 19 338 (MN919N3 WATNINA 4)

15197 3 Bl Wi wazausnet w.e. 2559 (Muae : Aanedms/dala)

WU sl WLLRNADY WULANNNT ANHANTENIN  AIHANTENIN
Inflnase (1) Ca-Markov (2) iy (3) (1-2) (1-3)
e lud 3,175.40 4,037.36 3,253.12 861.96 77.72
\Terag8l 1,276.89 1,662.49 1,324.13 385.61 47.24
AN 1,317.13 1,795.45 1,298.14 478.31 19.00
anig 935.84 1,283.08 966.84 347.24 31.00
UG 397.46 569.62 406.66 172.16 9.20
atn 310.75 361.94 315.37 51.19 4.62
WELEN 359.30 435.02 368.43 75.72 9.13
TG AT 124.64 101.66 124.88 22.98 0.24
QAsART 477.99 642.14 498.87 164.15 20.88
ERLN 8,375.40 10,888.76 8,556.44 2,513.36 181.03
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Anspantsaiunaunaudeantsnis i se LT luawantl w.a. 2565 TnetinAleaennslEnaaNL
L T PRI TeE PO INTPRRIT] COAPARPIY TSRy AT (auma‘ﬂ' 5) wWazUNUINIUANNAaIN17N17 1
T luaun AR 2 3Ban BTt (AM397 4 waznnd 5) wudn Saanudeanisnislindsanulniinde iy
aunAR 18,935.82 Anzdma/dnlue anthuanannsniiunaunaudesnisnns1F Wi luew an Taaannn 9@ adiuil wa.

2565 W91 HANAaIn1anslEnasnuwinluaunan 10,327.56 anydmsi/dnlug

719199 4 FFunuannufiaenisinluaunan w.A. 2565 anuuLanans CA-Markov ke LULANNNTIELEY

'
L.

(Wuag : Aanzdme/daTug)

WP WLULRNa8s CA-Markov AuNN9ITUAU ANTHLANAN
e luyd 7,064.25 3,996.74 3,067.51
\THea3ne 2,920.01 1,677.45 1,242.56
@0’1‘1/;1]1& 3,127.08 1,457.83 1,669.25
a1 2,137.59 1,131.19 1,006.40
NG 996.50 486.82 509.68
1471 644.33 388.18 256.15
WeLeln 743.33 446.71 296.62
UNHRIRDU 212.758 153.87 58.89
|AIAMET 1,089.98 588.77 501.21
794 18,935.82 10,327.56 8,608.26
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(Provincial Electricity Authority, 2017) wusuwia 3N sl WA Didndwduidendu Tne it w.A. 2553 innsld
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wudniaugniesingsan 91.65% uazA1duisrdnsuailin 83.54% Wananugnsieaiunaeniuld aianig
Aansainslidselomimauluauant w.a. 2565 Inafifsunn@ealgnaing 3,443.32 nseilaimns ininundalgn
a3191 w.A. 2565 11AAn19aiENIunT Wi lueuian wudnll w.a. 2565 Hisuniaauiiasnisni sl Wi
18,935.82 Anzdmsi/dalng uaztideyaatiansld AN w.a. 2553 - 2559 snarantsnitiuuns g Windaaannis
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