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Abstract

This article examines the sensitivity of urban residents to health-related vulnerabilities based on
spatial physical characteristics, using the case of Saraphi District in Chiang Mai Province. Historically, the area
was the settlement of Wiang Kum Kam during the reign of King Mangrai, before large-scale flooding between
1558 and 1774 led to the abandonment of the site and subsequent relocation to establish the Lanna
capital, now known as Chiang Mai. With the expansion of Chiang Mai City, a significant number of people
have resettled in Saraphi District due to its proximity to both Mueang Chiang Mai District and Mueang
Lamphun District. As a result, Saraphi has become a transitional urban zone between the two provinces

and currently has the second-highest population density in Chiang Mai Province, following Mueang Chiang
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Mai District. Despite this urban expansion, the district continues to face recurring flood events in several
subdistricts, including Pa Bong, Chomphu, Nong Phueng, Chaiyasathan, and Yang Noeng. In particular, the
year 2024 experienced a severe flood disaster, attributable to the district’s topographical characteristics as
a basin. Other environmental hazards also persist, such as extremely high temperatures and accumulated
fine particulate matter (PM 2.5), which has contributed to Chiang Mai’s highest incidence of lung cancer.
These conditions position Saraphi District as a high-vulnerability area in the region. The objective of this
study is to investigate physical spatial data and identify factors influencing the health and well-being of
residents living in vulnerability area. This assessment supports an analysis of spatial vulnerability and
environmental risk within the frameworks of healthy cities, resilient cities, and sustainable urban
development. The study employs a process of selecting appropriate indicators in combination with the
method of principal component analysis and geographic information system-based spatial mapping to
evaluate and classify risk levels. The research involved collecting physical spatial data from multiple sources
and analyzing relationships among variables using principal component analysis to reduce redundancy and
identify the primary factors contributing to actual spatial risk. The extracted components were then
integrated with geographic information system analysis to generate spatial risk maps. This approach enabled
the visualization of risk distribution patterns and the identification of areas with heightened sensitivity. The
results identified three thematic categories comprising twelve indicators. Theme 1. Urban
Development includes (1) population density, (2) building density, (3) historical sites, pagodas, and temples,
(4) industrial areas, and (5) agricultural areas. Theme 2: Healthy City includes (1) haze and air pollution, (2)
health-promoting public parks, (3) health-promoting schools, and (4) health-promoting hospitals.
Theme 3: Resilient City includes (1) slope of terrain, (2) flood-prone areas, and (3) government service areas.
Spatial vulnerability analysis classified Saraphi District into five risk levels: Very High Risk (highly sensitive
areas): 15.44 square kilometers (13.91 percent), including Chaiyasathan and Yang Noeng Subdistricts. High
Risk (moderately high sensitivity): 13.92 square kilometers (12.54 percent), including Tha Kwang and Nong
Faek Subdistricts. Moderate Risk (medium sensitivity): 30.04 square kilometers (27.06 percent), including San
Sai, Nong Phueng, and Don Kaeo Subdistricts. Low Moderate Risk (moderately low sensitivity): 19.27 square
kilometers (17.36 percent), including Chomphu and Pa Bong Subdistricts. Low Risk (least sensitive areas):
32.33 square kilometers (29.13 percent), including Tha Wang Tan, Khua Mung, and Saraphi Subdistricts. The
findings reveal significant spatial variation in vulnerability levels across the district. These results provide
essential baseline information for prioritizing and planning sustainable urban development, while supporting
the creation of a resilient city capable of effectively preparing for and responding to future disasters.
Moreover, the outcomes align with provincial and national development strategies, including Sustainable
Development Goal 11 on safe and sustainable human settlements, and the principles of healthy cities that
emphasize environmental quality, access to health services, green open spaces, and improved air quality.
Furthermore, the study’s results can be integrated into practical measures for planning, management, and
the design of healthy urban environments that enhance resilience. This contributes to the development of

adaptive risk management mechanisms that reflect local spatial contexts, strengthen the district’s capacity
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to cope with and recover from disasters, and ultimately improve the quality of life for residents in Saraphi

District toward becoming a safe, healthy, and sustainable urban community in the long term.

Keyword: Vulnerability Area, Healthy Cities, Urban Resilience, Sustainable Urban Development, Principal
Component Analysis (PCA)
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‘Yang Noeng Subdistrict
Saraphi District was originally called
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while “Noeng” comes from the local
dialect, meaning “leaning” or “tilting.”

The construction of Wiang Kum Kam
The Origin of Wiang Kum Kam during the
Reign of King Mangrai, built upon the cultural
foundation of Hariphunchai.

AD. 1558-1774: The decline of Wiang Kum
Kam (due to severe flooding during the
Burmese occupation)

Hariphunchai Period
Farmer Wiang Kum Kam was
a village-level settlement
under Hariphunchai City.

Hariphunchai
Kingdom

A.D. 1283 AD. 1891

Lanna was integrated as part of the

>

The Kingdom of Wiang Kum Kam Siamese nationjstate.

AD. 1281 A.D. 1296

The founding of Chiang Mai City
Wiang Kum Kam is situated in a lowland area with Local Leaders and villacers petitioned
King Mangrai assumed rule over the Ping River flowing through it, making it suitable ers and vitagers peti

Saraphi District

5 l 3 the Amat Tri Phanthurat Nai (the
Hariphunchai. for settlement. However, being a basin surrounded ! thu '

N district officer) to change the t
Before the establishment of Wiang Kum Kam by mountains, it functioned like a “bowl,” where istrict officer) to change the name to

the area had been continuously inhabited floodwaters would remain for long periods once the Saraphi 3‘\"""; which was the name
until the time King Mangrai founded the city of area was inundated. of o”_rchc'“hcd“f*?d‘s”‘)"-tf within the
Wiang Kumn Kamn Later, King Mengrai decided to establish Wiang Ping T‘:aiefamwi;:2’tmcsif—a;,‘-@:f;;\j:c? in
(Chiang Mai) as the new capital on 12 April (Julian -

les and S
calendar) or 19 April (Gregorian calendar), A.D. 1296 temples and nearby areas
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Figure 2 Timeline urban development and spatial vulnerability characteristics of Saraphi District,
Chiang Mai Province from the past to the present

Source: Ongsakul (2000), and Saraphi District Health Assembly and Health Charter (2011)
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3.1 Whunnen1snauNgsdiu (Sustainable Development Goals: SDGs)
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AILASEA (2) USUda (Adaptable) fuaduldudueuluauian (3) asaumay (inclusive) lnsaniznisundesngy
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Figure 3 Research conceptual framework

a

4.2 35n13AanTUNIIRY Usenausmey (Fagui 4)

1) NUMIUITIUNITU ANWILBNETT WUIAR LazI1Ud piiNeIT0 Usenaunie 3 WUIAAYAN Ao WUIAA

WIeedsgu (SDGs11) WUIARIDIAUNTIE uazwIARIBIEnnguY

e2819849



ACAAD. 2026, Vol.39 No.2, e281984 Khamsaen et al.

2) d1519: 891801 Anwiukugvsaans wagTIuTmuIEINsTaueiiul Wedadeniade
(Content Analysis) vesUsifiuarussuiadeiiuil snneass Sanimdeduyd wiounreiinuadtimin
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Figure 4 Research process
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5. NAaN1SAN®E

5.1 myAnszitadendadieguanizvasiedendeluiuiisizuns

1 g '
LY v dv A
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A15199 1 LUUBASIENIIENTAY

o

39 (Content Analysis)

Table 1 Indicator Content Analysis Form
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ulgune/wiu i)
. s &
(Policy/Plan) 2 T G | g
. T s = e ‘(E (%
, | E 2| E 57z ¢
Jadenan (Main AULN R o Z g 2 9 249 2 8 & s g
© e 2 5 s 9 w o e & c N 31 (Source)
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-g — [N} S < s 9 @ g s 9
L » 0 I ] Z 9 < 3 = S 9
=Tl © 9 c = P o = < e
S| 2% | 28 wf g E|E S
o T ] 2 H °= @ r
tadesas € 2| %2 gn | € &g E z | € 2
= EX) < -
(Sub factor) = £ s 2 | g - I -
c g © = e x2S =
S = s ¥ 3 =
2 £ | 3| 3
5 5
A MsnauLile ‘
) Al APURUILUY Marome (2022),
ety
Y29UILVING Lowe et al. (2022),
Sustainable 3.57 / / x X / / /
( (Population De Genaro Chiroli
Cities and
Density) et al. (2023)
Communities)
A ‘ Marome (2022),
(Aumun 40) A2, ANURULUY
Lowe et al. (2565),
357 VDA / / / / / X X
De Genaro Chiroli
(Building Density)
et al. (2023)
A3, uilunmaany,
ey Bai et al. (2022),
ang, 39
2.85 / X / X X / / Rungroung &
(Historic Site,
Chatvijit (2023)
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De Genaro Chiroli
Ad. ﬂuﬁa_mmv]ﬁﬁu et al. (2023),
2.85 X X / X / / /
(Industrial Area) Anantsuksomsri &
Tontisirin (2018)
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SEAUYIR STAUIMIR STAUTWND (134)
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( . Y ) 5 UANYNNDINTA / / / / / / /
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3.57 AU / X X / / / /
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5 GREIMI] / / / / / / / Nikpour & Ashoori
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2.85 / / X X X / / Bai et al. (2022),
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5 / / / / / / /
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Area) (2022),

5.2 NM53ATITHAMUUTITUNBINUNLAz U UAMUEI AT UEN TN INADY
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A2. Building Density

A Sustainable Urban A3, Archaeological Sites, Chedis,

Temples

Development

A4, Industrial Areas

A5, Agricultural Areas

Safe Area Map

P Very High Risk

B1. Haze and Air Pollution High Risk
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B2. Health Parks Risk Map et High Risk

B. Healthy Cities
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Figure 5 Spatial vulnerability analysis and environmental risk assessment

5.2.1 ¥in (A) Yadedumsimuiilosdsgu
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US wazAuvuILiuley uSuAIvaYay Muaviindne druadis suasulll (Department of Provincial
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Fuaasa Aty fuaviindie suavug suadunsie (Department of Provincial Administration, 2013)
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JEEMENINNTT 1,500 wns touA fuavag duaansd suanuesis duavinianna Uunkaew et al., 2014)

(A4) Nufignavnssy wuaNEvwduiniaidedeuiudanuuinuivagials duaasd sualve

A01U WUAUMUILUUUILANN T8I U USRUFAIUATUBIWEN F1UaNTInIa AUaTINTI LasANURUILLUT DT
SafidgeslinsaumauInUIIniuadunTIe duatays duatug druaUiue siuaviuesis (Land Development

Department, 2021)

(A5) HUMLNBATNITHU NUAUNUILUULNNATOUARINB UM UAUTIAMUAT UMY druaviindis dua

Y14 ANUNUIUUUIUNAIUTIUAUARBULAT FuanuBIuin duadiys drualius duaansi wazany

e281984-13



ACAAD. 2026, Vol.39 No.2, e281984 Khamsaen et al.

nuUUtsusnusualganIu Auanuedis a1l sruaniiimia (Land Development Department,

2021)

Note:
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Development Factors
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A2. Building Density
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f  Ad. Industrial Areas

A5. Agricultural Areas
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Figure 6 Indicator map A. sustainable development goals factors
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AUanBULAd AuAnUBNN Muaansh Muatys wagsuaildeglusriinsaunay laun duavianing suavag

(Junkaew et al., 2014)

4

(B4) lssnenuiaduaduguang Inssuafifigaaudnasuinisguaimiduvesdes wazdisaiinsounqu

9 Y
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Note:

Indicator B. Healthy Cities Factors
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Figure 7 Indicator map B. healthy cities factors

5.2.3 faiin (O Hadosudosdiangy

wui Wesfiannsaususniunsiasuudasld Samsivdsuntasiinaneiin unanlesdanguinduiFes
yoansiaudemnfiaf dosuedluszeren Amdsazoenisivasuudadlueuian 8198391nUNAINYES
(Marome, 2022) (ﬁqgﬂﬁ 8) Usynause

(C1) ANUAATUYBINUN LERIAUAIATY 3 SEAU (1) ANUAIATUAN tawn Fuaansh suaenadds siva

wuewdn (2) Anua1atuliuna1s laun suatdays druaneuwia fuariindie (3) aAnuaiadugs taun duady

M98 FUANITIIRNE FUaNUBIRa (Land Policy and Planning Division, Department of Land Development, 2022)

e281984-15



ACAAD. 2026, Vol.39 No.2, e281984 Khamsaen et al.
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Figure 8 Indicator map C. urban resilience program factors
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