a

Ai A"l L= o d ar ag P - Af o 1 -y
¥I30INNHNUE M5NTEIEMINNANNvedaffsas v oadensiia
o ol o F- | [}
sannaluvamanauasFosIni
: o o
Yorjidew wigg Ty 1erumAng
-~y LY =3 = 4
INEMaRsHTIa CRUREL AT FIG AR b
Ly £ d . o t o
ABSHTINNTIABVINGIUNUS ~ 8101589 AT, AUNT 91996 UFLEUNTTUNG
919158 39 ﬂmﬁﬂﬁ AITUMT
o o ar oy
810158 953 YTt AIFUMS

A¥remaasinisd daer dszumsiianms assunn
LY |
UNNALHO

o

A o 4 A o e 4 A4 v o e
asAnNITBIMInTzaIsRInIsRuRvedRAssunz NuRFosdemsinasansolua
1 Ao 4 o 4 A4
maauanFodlmi iiaquseaed 3 dszas fe 1) WefawlsngnisaliFeiiuiiuas
o J P - o o ] %
sinuunsnszeedmuiuiivesmisiiadaddeluwamaniouas@oddmi 2) fiefdnun
as T -!f | I Aa o o oo L
fladenrussunensiufiveuiisafiiinuduiuisunisifadaf doluvamauiauns
+ -3 B ]
oalui uaz 3) iedszond Fssvumsaumaglamaas lunsTins e iuiifesdeninia
k4 k4 [ ]
safAfy woaivausiuzmalumsiamsiuiifiossdumngau
FEnsfaunlEmsituenasii lAnensriurndeyanddnmifasnfte synied
o or o A - o H ¥ ar
W8, 2537 - 2544 Tagshasfnyuamzdaf defifaduemsaannlszneunsuaztegerss
] -4 »
sa'llfmindfunsluemsventlsgsvuioidoeg lufufivamautauns@oInitly
ol L - A ] 1] t H =y ' o
wén daunsisemamnuiiunndudeyarifensdnisernisan q innfasafne unz
ar o o ar -2 o ar * P~ '
nansdunwaliinifvesy raudetszryuiiedoeg lusamainaunsiFalmi ns
oy a 1] A A o 1 & FY
nsevdoya 1¥T1sunsu EXCEL dfwanmauade aawd nazdasidudssaz ifesiuie
a’ G'I Q | s ay A"
dnuazvssdoyaia i mymanuduiufl¥Tsunsn SPSS/PC narsusdulszdng
avduRui sz naulsuazilodoes o naz14Tlsunsy PC Arc/lnfo uae ArcView lunis

] ¥ 1
afugndeyaiioinswifuiidosdenniadafny



0

ramsAns Myl Tugaesendredl wa. 2537 sudiedl wa. 2544 idudafifuia
Fusvemsaonnlszneummuaninddunuluemssantedy 382 ads aturamndone
Mudnindduvenlsznmdniuyadunfodszinu 15 Suvmded Tasdwass gfidiu
ﬁuﬁﬁﬁmmﬁumnmﬁﬂﬁ'ﬂﬁﬁﬂunﬁuqqqﬁﬂszmm 9 a¥adell daudwadhaieedufiuia
1&5uransznuvssramndomonnsaftogeqanniluyaduadosanlszuin 6 f1uumae
adwiell $nnusaAfefidatulufufivenunlsznufevas 49 usafsefiamisassy
aunauesnsiia1g Tasnuhdaddedauluajiiannanudsznmiluns 1 funnige

L

G’I ol ¥ L ot el o 3 L] ; ' 1] ¥
vennmiudmuidafseinmatuludsnaduiludiuivg udedugguunuazgg

o ' ' o] et o o oo o e o w =l o o s
founwuindusreggmaniinnuduiufsuniniadadselulosnseduifoddy 0.05

o -g cl o o o 1 v o
dwsugtiunsnszoeniuiivessan doluvamaunuasdssin idnsaznsnszew

& ddy E] o ' dao "W
e liuiueu Fmnedanuiiglwulsudusgnheginifidnsnzinigngudy

A af 1] o T
uazguppiinTzaredvinansuediniuszuy
1 4
[ 4 A 1 o a4
Tudiledsanussuusneiuhveumsnaunndosini sullszpevdae 5 dode
win laun dedvanuseunsvesiaulgnad flodvarnuseunsvesnts14iau edvarw
saunsveIn1sdiia dedaanuseunsvsanislsyneuianssy uay Jadvaruseuusves
au wud1 flafenrudsunevesdaulgnad e Tanawiz armmuunivvessins 1fuiless
@ A w o o o ow A tg =t [ -
nannlinnuduiuidentsiiadafdsiuluwamamaunsFeslninnige
a d a ? 4.4 ' a o e
msiszgndlFszuumsaumagiimaadiiedinsedmiiuitdvedenniasnfdo

¥ 47 A ar - ] oo o ¥ ¥ 4 ™ ]
N fufifisesuanudeagsiiqedentsifasafine wisngedlufiufivesduathusies
a ] o L g T o =y Ad#’ d‘.é ar 1 -
dmaaigil nazdwadana Tasnuddiunaigliinunidssszdugegadenisiiadafino

1 L L3 3 IJ I.

Usingegiiludliuing szanadesas 46 vesiufi@ssgegaluwamaurauandealna
at [ T L4 - o Q= o LY A b -~ ) ot
dmiulszdntamlunsivledudafdsenindmiidumas nudiinsnunfeugalunis
- odsiy A b as X L oy A ar ar 4
Ufiiandh uadadiflgmluiesnsvauanuginseluozsafumdsiiuaimnnfiga 1u
A L4 ¥ ‘; i L4 W L] - QlLy

davvsalsznyunerdseglufuimavnnuidauivgwelalunsifidseindnii
a var o 9 ol o & A o a A 4 P ¥ t [ w Ao
§g uadufiudmisimsiaasanitidumtafiviu el fissnedenissziugenddof

P | P~ ' A
inadu TuwameturauasiFoeminnhige



O

Thesis Title Spatial Distribution and Risk Areas of Fire Hazards in
Chiang Mai Municipality

Author Mr. Sukho Semmahasak

MLS. Geography

Examining Committee Lecturer Dr. Somporn Sangawongse Chairman
Lecturer Roongchon Kunarak Member
Lecturer Chira Prangkio Member

Assistant Professor Nitaya Praputnitisarn ~ Member
ABSTRACT

The study of spatial distribution and risk areas of fire hazards in Chiang Mai
Municipality has three main objectives. The first is to study the spatial phenomena
and distribution patterns of fires in Chiang Mai Municipality. The second is to
examine the fire vulnerability weak points, which is related to the risk of fires in the
Municipality. The last is to apply GIS to the analysis of areas of high fire risk and in
the suggestion of suitable management methods for high risk areas.

The study includes an analysis of collected data and statistics about fires
which happened between 1994 and 2001. It is limited to fires which bave burned
manufacturing and residential buildings and other properties inside the damaged
buildings in the Chiang Mai Municipality. Most of the data collected in the field were
about the position of previously burned buildings. Other data were collected through
interviewing state officials whose positions related to fires and also included
interviews with people who live in the Municipality. General statistical analysis,
including calculating averages, frequency and percentages was done using EXCEL.
Analysis of relationships between different data was made using SPSS/PC, which was
used to test the coefficients and correlation of risk with other vulnerability factors. PC
Arc/Info and ArcView were used to create datasets to use in the analysis of areas with
a high fire risk.

The study found that, between 1994 and 2001, fires have burnt in the
manufacturing and residential buildings and other properties inside them for 382
times. The average cost of damage accounted for 15 million baht per year. Tambon
Sri Phum had the highest frequency of fire risk, that was 9 times per year, Tambon
Chang Moi was greatly affected by fires, having total cost of damage of 6 million baht
per time per year. In 49 % of cases it was possible to determine the cause of fire and
that the majority of fires was caused by negligence, mostly in the use of electricity. It
was also found that fires occurred in the evening. The occurrence of fires in winter
and summer seasons was related to the urban fires at the significance level of 0.05.
In this Municipality, fires followed a random distribution pattern whose
characteristics lie somewhere between aggregated and uniform distribution patterns.
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The weaknesses of the Chiang Mai Municipality in relation to fires are a result
of a combination of five vulnerability factors. The five factors, structure, land use,
accessibility, activity, and human vulnerability factors, are combined to determine fire
risk quotients. It was found that the structural vulnerability factors, especially the
density of buildings was mostly related to the fire hazards in Chiang Mai
Municipality.

Through the use of GIS for analyzing the high fire risk areas, it was found
that Tambons Chang Moi, Sri Phum, and Wat Gate all had the highest fire risks areas.
Among this three Tambons, Sti Phum took up 46% of the total proportion. In terms of
efficiency, the fire-brigade officers are having readiness for fire fighting but they are
still not having enough equipment and the modem fire trucks. Most of the residents in
the Municipality who were interviewed were satisfied with the way that responsible

government officers carried out their duties but they also thought that more fire

stations should be established in the Municipality area to ensure the highest
effectiveness in fire fighting.





