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Abstract

This research focuses on studying the traffic impacts due to the increase in travel
demand within and surrounding Chiang Mai University. The study covers the examination and
review of UAV applications to traffic monitoring and management, the development of traffic
simulation models to evaluate traffic conditions, and the analysis of traffic impacts during
special events. The study applies the microscopic traffic simulation model, PTV Vissim, as a
tool to evaluate the efficiency and potential of various traffic management and controls to
serve the target demand. The study compares traffic management and control in 5 scenarios
to serve travel demand in the future or during special events. The five scenarios are 1) the
existing traffic control (conventional signalized intersections at exit gates), 2) re-routing, 3)
alternative routes, 4) alternative intersection controls, and 5) alternative routes and alternative

intersection controls.

The study found that Unmanned Aerial Vehicle (UAV) technology is capable to monitor traffic
density and queue length at the bottleneck in the road network while intelligent transport
systems (ITS) will help road users to plan their trip. The simulation results showed that the
scenarios with proposed traffic management and controls (Scenario 2, 3, 4 and 5) are more
efficient than the existing circumstance (Scenario 1). For the base scenario (or Scenario 1), the
road network capacity is 3,000 vehicles per hour and the traffic demand can be evacuated
within 52 minutes. For the best scenario (Scenario 5), the road network capacity is increased
to 4,200 vehicles per hour and the evacuation time is reduced to 32 minutes (or 38% reduction

in evacuation time).

Keywords: Traffic impact analysis, special events
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fiun: Latoski, et al. (2010)
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a51950ndnle walunanauiulalafinisdnnissisauasiassevuninesy Jeilinmalensey
UDNLANNITATINIHATALIN

1.3 sUuuumMadond 3 (alternative routes) fanmnisas1asisdauiunanafiounn
Vsnamnanadh-senuasmanenudn ieseinaanunisaimadenilginsiiuduns wieuiu
MssBNUANIWANSITIsTRamgNsalily (Theuazdming) Seihlslddumadonuasius
anunsalldanniy uasdiszuneusinansasidunnludume iy

14 gULLUUmaLﬁaﬂﬁ 4 (alternative intersection control) i@ WN1595195RATARATA
Uunansusnansluuming sy warRndnuinUsUNIMENUSUTOUNRTINGIaEARETUNI
Fondl 2 flosnmadenilimanenuuusitanistuuasndusa (Restricted crossing U-turn:
rRCUD Inelslddyanalranasiumsmuausmumatenuinaseusmineds dailinisinaves
ﬁwﬂm’&iaLﬁaw%mmﬁLfluﬁﬂmaLﬁymmﬂauumasmLﬁﬁ’ﬂf@;auumwé’ﬂ wSeuaudumalasee
aufuBsdsralimadenlumadunisdes uazifanisasasindnogisuuse

15 gULL‘UU‘Vl’NLﬁaﬂﬁ 5 (alternative routes & alternative intersection control) fi@n1wn13
aasndatunaenguarAnimadendu esniimslitunasmamatanismassnuuy
RCUT wazanasmamadisdunmadenlumaiums wiouisssnuanimnsanasvouvgmsal
fiy (e wagdming) Sevilrgldidumaanunsasuiuazidonnaiumaiiazninle uasSeiili
Uinmarasiamaiimanssneuasinwanuadesiléinimadondu
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e S

. WuvIasdlAsInenuu V.HNAANIWAITATIAG

Al 8 uuudaesgULuumMuiend 1 (do nothing)

@ wommrancatesons

. wuudaslasengnuu U. HAANINNITIINT

a o ] .
1A 9 uuuTaesgULUUMAUGeNT 2 (re-routing)
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dnaus
@ creeneninnn
@ wmarenchannues

dndsthy
duwniadwid

. kuudaeslassnenuu U. WAFNTNAITIIIT

2w 10 uuudaesgukuumaionil 3 (alternative routes)

feduy

srenzimeshrtr
i@ . ; @ srsrwetovms

muonewuReUT @

. wuudasslasengauu 9. HAFANTNNIINRT

a o { . . .
A7 11 uuudiaesguuuumadent 4 (altemative intersection control)
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. wuudasslaseinenuu . HAFNINNIFA3NRT

2NN 12 LLUUﬁWaa&EﬂLLUUMNLﬁaﬂﬁ 5 (alternative routes & alternative intersection control)

2. wan1suszliussezIaNsszugsunrugluldassULuUmaGen

nMsleERsEarnaiidssutssunrusluLuus e susaranunsaine 5 @a1unisel
WU EULLUUMNL%ﬂﬁ 5 (alternative routes & alternative intersection control) N15UNNIASAS
M59NNSNUALUL RCUT waznstauoynaidennisiiumaiiady avanunsaldnalunisssune
gummuzduiiae Tneldinaniadu 32 uiit sesnaniduzuuuumadent 3 Galtemative route)
sUuuumMaEenl 2 (re-routing) sUuuUYMadeNdl 4 (RCUT) uazguuuuiiflegilagdu audidu
Sawanslunisnsdi 2

3. nan1sUsEiliuANgUadlassdglundazaaIun1salnigden

msUsziuanuguedlassinglussazaouniseimadon Wunismenusinaasasiiuin

a

fanfiaunsoglilusuuaedassedug Ielnszinuinansasiiduasszuseonan
szudlaseng Fslutrausnuiinaeasaztesilinsszuseumnnuzsiags deudlouium
amannIwilinsss g unssiinanandsruulasiiuesasTisrue
asil Tnoszuunseuansiastulassnedsnduasgrwioiiles %ﬂﬁ;@ﬁ%Lﬁuﬁiwaw’%mm%wsﬁmm
famiilaseneqld :nnsienzinuin anumsalmadent 5 (altermnative routes & alternative
intersection control) fiAnAuquadlassiieiunniian 1Wu 6,500 Austedalus sesasundusuuuy
yadendl 3 (Alternative route) gmmwmﬁaﬂﬁ 2 (re-routing) EULLUUMNLaaﬂ‘ﬁI 4 (RCUT) uaz
sULuUMadenUnd %aﬁﬂ'ﬁmmmﬂu 4,900 Fugiedalus danansluansed 2
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M15°99 2 NaAANNTedlATIvIBLaESTEEIANIFlUNTIEUIBE U UEYBAaY JULUUNAEeN

o - ANRLATIYY szazIaNY
sunuu SUKUUNI5AANIFATIATNIGABN o
v v (ﬂumawﬂm) (wh)
1 do nothing 4,900 52
2 re-routing 5,700 39
3 alternative routes 6,300 35
q alternative intersection control (RCUT) 5,200 48
5 alternative routes & alternative intersection 6,500 32
control (RCUT)

A7UNANITITHLALIAUBUUENINTNITIANTTATRTTUY I SOl AY

NITlasasUNan1s ANy kAZlEUR FULUUNTIANITITRTIUYIMRN Salfilawd Sy

¥

& e a v a "o vo &
Wu%ﬂﬂwmm’mmaamaﬂwm ‘Uﬂaiﬂlﬂﬂﬂu
1. wamsiU3eufisuguuuun15dnn1sasaslutdaaungnisaliee

NULUUMITANI39313574 5 JULUU WU JUkuumsdanisanastulsiasguLuuLLY
Tudramansaifiawiulinausyansamnisasasfiunnsaiu egUuvumadeniidusyavisam
wniign 1eua sUuuuil 5 GUuuumsifisdumaadoniumsifiumalazniseauaumalensg
sUuuuMmaLendianstsLazndusa RCUT) Ssanunsaifinvunaruquedlasstneauulsiia 6,500
Fusiethlig waranunsaliszernailunisszuiseumivugeenanuminendeiedy 32 uiil il
Wieuduguuuunsdnnisesesiitleglutiagiiu Ssilssdiummuquadlaseine 4,900 Ausiodalus ua
Tsvornalunsssuissumsugioay 52 17

v v
=1

MHN15AAAINLAE I NULNAUDHNINNITITINIALTEUY (TS JUuuUse Taungly

Wunne S lAun19aninsnauwaunITiun 1o 1 i gauIngWy ananInniss1ash
AndausamIenaeg 1o

2. 1EUBN1AINTIUNTIANTTATIRTY AN SOl

WIMNINSEILAN a1 I luNMsTaNTIT1asIsnsalfivy Wielvieny
wWnugiiunad-eananuTIvieaelasings awnsauelilunuinamy fadl

2.1 193n15LuN159ANISANUNI595193 L TULNATNSTITIBIRNANIUAZAIINARDIFIVD
N5ELEDIIITIUIATIUIERI1DS LA

- msUSudsudunslunisidunie Wumsusuldsuduneningglulassunels
WineauAvanmMnIsasastugiiamensaifiey Wu MIfmuaiieunnnug
wunslufianiausien (one-way) NMsUafuauuuInaRamaNISaiaY Lag
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s/ Tsduiamades Wudu ieannuadlunisidunie wasifiuain
aaosiliunnszuaasaslulassisasasld Saminedodedndingldunnsnis
MrUAlReIUNTUELAUNISluRANI#eT (one-way)

~ msfiudumanadenlunsiunie dudumedaliifuisdmsusunmugi
Foan1svanides viesruissunvuzeanINAN Tl

- mﬁwﬂzﬂ@uﬁﬂﬁ{fﬁ]msm%ﬁ (traffic management centers) AAAILANINNITITIAT
vuauululassruuuiuna (real time) Tnsmsltinaluladuazgunsalingg iile
Snwranmnisasaeslulasieesesidenusedes uarudlolgmnssuansas

Tulassinglinduganmunflignadiign

2.2 wwsmslunsihiauedeyadiunsesas Wunsiawedeyansasasiiioigldidu
NITUSENSINLAYAINN IO MELN AU MEATaN wasmusauiuanINNS9I9T
dmsurtomnslunisiaue fail

- msthauedeyansasassiudedeueeylat Wurewnaiansaifeldsa-14
ouuldifuogad uarannsniauedeyaiilurneiiamanisaifiey vioneu
Prammnsaiialdogimaiiiuma wu Wvthidimeemes dmiaded]
Iafinsemaeulsauduinldlunisfinmuaninnisnsas wastiauetoyariu
Facebook 909nq141ua5133 liszanvunsiudeyaasasliedanmg,

- Y1g9519589a3er 1Tugunsaldiunisesesiitiauedeyassesuulasetie
wuuiunta InedeyailldunanndossaslinfiinduuauuuasUssdiunanisasnes
megonds wazlansnadiuunauduuieasiasvualugivilonuu

- theddnnsednduwuuadudeniuld (variable message sign) {uthenausdoya
Tiurgidunns vdedeyaiieatumgnisaiine tnsthesdataunsafadlsioinm
d1am9 viteoaRndeginionuuludnsusieatuiuthesassaaios

- Angdmiunsenas Wudeswnmiliiiddyderdlisasudduyana deiidadou
nslisuiedosas 30 vesfifumeionn wasdaduromsiiinuuasndliine
TR dssionsingURmameauy wisslinelfifiotausdoyasunis
9312UUUTIUNA (real time)

AnANIINUIZNA

2

Az idpveveunmuauiuIMINUITe suinendedodml faduayunulunisddy
silasamsnsinudnvalaseisanasaznslivsslevinfulnesovavinedododmise
o Feliauiy wasvoveunuAuditedulassaisiuguddeuanmalulaBnisvuds (Green
Infrastructure and Transportation Technology, GITT) AMEIAINTINAIENT UNTINY ISR
Artrnueyeszsimaluladornmaslieudulinuidoadoauysallumed
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