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ABSTRACT

This research aimed to 1) analyze factors that influence the population dynamics of Aedes vectors
2) create models for the spread of dengue fever. The study design was analytical observation research,
quasi-experimental study. The study samples consisted of 740 households in urban and tourism areas from
6 study sites of 3 districts of Phuket Province [Mueang District: 1) Taladyai/Taladnua Sub-district, Taladyai
community 120 Households (HHs) 2) Rawai Sub-district, Ban Taimai community 123 HHs Kathu District:
3) Pathong Sub-district, Bannanai community 121 HHs 4) Kamala Sub-district, Bannorkle Sub-district, 121 HHs
Talang District: 5) Chuengtale Sub-district, Bangtaonork community 126 HHs 6) Sakoo Sub-district, Banbangmalao
community 129 HHs]. A total of 6 study sites, which were urban and tourism areas, were selected using two criteria,
including 1) landscape information and building styles, land use and social economic conditions 2) the boundaries
of the study area which were related to the boundaries of the administrative area. The study was carried out
during 2018 — 2019. Research results indicated that factors regarding landscape, geography and environmental
conditions of buildings affected the number and abundance of Aedes mosquitoes and the emergence of dengue
fever. The results of classifying and analyzing land use characteristics of Phuket Province from aerial or satellite
imagery data could be summarized into 9 main categories: mostly agriculture, followed by forest, urban area,
resort, golf court, sea & beach, commercial area, water body and livestock, respectively. The analysis results of
the relationship between the dengue incidence and the topographic factors in the area of mean elevation from
the sea concluded that almost all patients were in the altitude zone not exceeding 100 meters, consistent with
the slope type topography, mostly found in flat areas. While the relationship between the dengue incidence
and the climatic factor regarding total annual rainfall was found to be in the positive direction; areas in the
south mostly appeared in the zones of Mueang and Kathu Districts showed high rainfall values and decreased
when the position moved to the north, namely Thalang District. As for the number of dengue fever patients,
when classified by district, it was found that Mueang Phuket District had the highest number of patients every
year. Findings from this research have important implications for surveillance, prevention, and early control of
dengue fever and can be applied to develop effective and sustainable models and approaches for integrated

vector-borne disease management.

Keyword: Model development, Dengue, Climate, Landscape, Urban, Tourism Areas
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3) AruduiusiFeiuiiszndnegtanisaifiae
lsaldidensaniutademedugiiveiuazgiienniea
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Site 4

D

E F

MR 13 uRuikansiurtsudazuiinsdsagningsaeivanuaenisiiuselevinau (Land use)

M3 3 wanspnuduTusTsnisiumisdagningsaeivdadednvagnslivssleninfuudasUssianlusses

AU 1,000 RS

Usznnanuwaznisiduseleviiinulussasiuyy 1,000 WasHUA (#5.3.)

wazAnseua (%)

1 fuiidnuni 1 1,330,095 70,601 - - B - - . .
guyugudlonn ouleagin  94.96%  5.04% - - - - - - -

2 fudldnwil 2 - 512,635 - 151,168 - 55941 - 3367 -
guyutlnglugd e.flosgiin - 70.89% - 2091% - 774% - 047T% -

3 uiifnwdl 3 - 1,380,495 - 574,495 - 738840 5655 - 48265
yurutunly 0.0y - 50.24% - 2091% - 2689% 0.21% - 1.76%

4 iuiidnwi 4 - 1,512,824 133,414 176834 - 155372 - 51,851 182567
gyt uuenia 8.0 - 68.36%  6.03% 7.99% - T7.02% -  230% 8.25%

5 diufidnwil 5 - 1074086 - 296510 - 177,185 6841 - 96,063
UYUUIUUILNIUON 8080 = 65.07% = 17.96% - 10.73% 0.41% - 5.82%

6 Wuiiinwdl 6 8289.32% 572,659 113569 956,021 - 372522 2,553 - 22811
gutwshmal 00809 040%  27.96%  554% 46.67% - 1819% 0.12% - 1.11%

C (Commercial) = fwN13AN
U (Urban) = wuiyavuiiles

R (Resort & Golf court) = WuNSaasnuwazauIunaa

A (Agriculture) = fiufiinuns
L (Livestock) = Wuﬁﬂﬂﬁmi

F (Forest) = fiufivnls!

W (Water) = fufiumaaii

S (Sea & beach) = fiufinziauazaema
Etc. = Bu 9
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5) MIWALILUUTIsIsadindaninsunstavesdsaldidensenluiiuiviosiieduazivnidios

(Mathematical modeling of dengue transmission among tourism and urban areas)
mMsiuLUUSaemndamanslnefnusnsinisunside (nwdl 15)

vlildsruvaunadeeyiusiietesiunisszuiavedsaldidonsen il

das I
—=puN-=S8(c(=)p)—uS
dt N
dl 1
=SB ~(u+ 7)1
dt NP (urr)
dR
— =yl —uR
dt
Per Contact Risk of o
nfecti <Fractiona
CS‘:;’?;EP;T\ ; c“:’//?;e\ alence>Mean Time with
Discase
Force of Infection
=~ g Susccptbk \Z
Buths Incidence
Initial Population -
. &
Initial Fraction ]i:;hz:l
Vaccmated

AT 15 LRUNNLEAITEUUNTENTTEUIATDILUUTIaRIN 1 ASnAEnS

= Y wa o ' v o <
M990 4 @Wﬁrlﬂ’WQUGI%E]QIﬁﬂvL‘ULﬁa@]aaﬂ@ﬁl’NVIEﬂU SL‘LJ"QQVI?@QLﬂW

UIUUTLYINT uaugaelsaldifonsan ansthesiauszynsuauau
0-15 90,203 244 270.50
> 16 297,742 532 178.68
0-14 84,780 218 257.14
> 15 303,165 558 184.06

nA1519d 4 Feyadwudieriomualudmdagiie viliaunsasenlaingisergueansetiivedse azwlseandu
433 0-14 U way 15 Yauly

v

A13199 5 dnsnsguveslsaliifeneanagimenu luusasiiunifinw Jwiagiin

, . uugUe ans1Uae
979918 FuUUTTEINT . ,
i saldidanaan faUszyInsLauAL
WAUIALIDY 0-14 18,639 5 26.83
>15 53,299 24 45.03
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uIugUe ansae

129918 I1UIUUTEVINT

Tsnldidanasn faUszynsuauAu
wAUIasIIg 0-14 4,591 24 522.76
> 15 13,246 34 256.68
wAuaUInes 0-14 4,079 15 367.74
> 15 15,266 84 550.24
Fuanuan 0-14 1,528 5 327.23
> 15 5,344 16 299.40
WAUIALTINZLA 0-14 2,339 21 897.82
> 15 4,500 21 466.67
ATUAEN 0-14 1,170 2 170.94
> 15 5,207 12 230.46

INP19NN 5 nuhamauiailes nautatnes muaang dsnsnisaURlugiongunnndt 15 U uaswawmauianhg
Auanuan meualaela T8nssetitugiengtesndt 15 U lnsudaziunifny) dnsinisunsssuinvesyiiae
lsaltideneen (Force of infection rate) #30137197 6

v

a o ' v v oA ' & A v v =
N139N 6 amﬁmﬁLLWﬁz‘U’lWUE}dHﬂaﬂiﬁﬂhLaamaaﬂ IuLLWaSWuWﬂﬂUW ‘i]\'ivnﬂﬂul,ﬂm

Nufidnwn %2991 NATINIIT YawazFOI 1
mAUIaas 0-14 0.08 0.01
>=15 3.74 0.31
mAvashag 0-14 27.85 2.32
>=15 19.52 1.63
weu1atneg 0-14 9.49 0.79
>=15 1092.26 91.02
Fuanuan 0-14 0.87 0.07
>=15 7.18 0.60
WAUNATNELE 0-14 51.06 4.26
>=15 23.71 1.98
AUAENA 0-14 0.38 0.03
>=15 5.65 0.47

01597 6 aguldwnmauiaiie mauviatines suanual suaan TensIn1sunsssuntugiienauinndi 15 Y
waglRmnAUIaTIlg AUl T9nnsunsssuiatugienetesndt 15 U
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4. 9aUus19/ Insaina
sULUUKazNINSEAevedlsaliidenaaniinunnis
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