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Abstract

The objectives of the study aimed 1) To study forest fire status during
2013 — 2016; 2) To study factors that influence forest fires in various levels; and
3) To assess forest fire risk areas in Mae Chae Fa National Reserved Forest,

Lampang Province.

The study conducted the classification of LANDSAT-8 satellite imagery
between 2013-2016 using Difference Normalized Burn Ratio (DifNBR) in order to
analyze the forest fire situation. Data for 12 factors were obtained from the classification
of LANDSAT-8 satellite imagery, data extraction from 1:50,000 topographic map,
Lampang Provincial Health Office, Royal Forest Department and Department of
National Parks, Wildlife and Plant Conservation and the field survey using 20 sample
plots. Geographic Information System (GIS) program was mainly used to study
factors that influence forest fires in various levels and to assess the forest fire risk area
in Mae Chae Fa National Reserved Forest, Lampang Province.

The results showed that 1) during the years 2013 to 2016, forest fire
covered the area of 58.25, 41.95, 63.67, and 86.96 km?, or 19.84, 14.29, 21.69 and
29.62 percent of total area, respectively. The areas where forest fires occurred
repeatedly 4, 3, 2, and 1 times were about 1.51, 7.88, 8.16, and 22.65 percent of total
area, respectively. About 59 percent of the total area that never had a forest fire. 2)
The factors that influenced forest fire occurrence to a high level were the distance
from villages and population density. The factors that influenced forest fire occurrence to
a moderate level were the normalized difference vegetation index (NDVI), volume of
fuel and slope. Factors that influenced forest fire occurrence to a low level were the
distance from transportation routes, the distance from agricultural areas and the distance
from the stream. In the study area, the forest fire risk areas were divided into 3 levels:
the area with high forest fire risk was approximately 89.59 km? or 30.51 percent
located on the Western side, mostly teak plantation; the area with medium forest fire
risk was approximately 152.68 km? or 52.00 percent located in the central area,
consisting of mixed deciduous forest and agricultural areas, and the area with low
forest fire risk was approximately 51.34 km2 or 17.49 percent of the total area located
in the Eastern side, consisting of dry evergreen forest and savanna.

Keywords: Geographic information systems, Remote sensing, Forest fire
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7,000 — 10,000 tUAT LLASUINNIT 10,000 LUAT ‘%Q‘W‘U’Nﬁu‘ﬁﬁ’lu{lﬁﬂlﬂﬂﬁNsﬂTﬂﬁ@NWH’Jﬂﬂu
4

g q

woansuih lifagnsugneruda 7,000 — 10,000 WA ANUN 96.70 A15190 1AWAT 509091170

v
= =

¥ ¥ v
5,000 — 7,000 AT uﬁmn 71.83 A9 lawas 3,000 — 5,000 tUAT uﬁmn 49.84 A15190 lawag
k4

U S A
U1NNI1 10,000 LUANT WNU

=

1 v
45.32 015190 1a19A5 1,000 — 3,000 YNUN 26.78 13190 lalung

=).

e

A a
Un 3.14 A1519N JaluAs

=

wazlosan I 1,000 A5
= td‘ v dy d‘ dy d' 1 [
3102IAMNIINUNUN LaZNMTNTZNBVINUN TLuaaz 9 ﬁ?ﬂ]‘l’ﬂu

= A
ATNN 4.5 LagNINN 4.4
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A A A 9 v AQq Yo = ' a U ' o &
ATNWN 4.5 Wuﬂl!ﬁ$3@8ﬁ$ﬂl@\‘]ﬂﬂﬂEJ“VIGIflfﬂ'lﬁuﬂﬂﬁ'mlﬁfl\wl@ﬂ'ﬁlﬂﬂUIWﬂWGluL!ﬁagigﬂU“b'u

7 3
Tasoii oty SR i $ouaz
(M5790 lawns)
1 sxﬁummqqmﬂﬁmzm WounI1 400 AT 40.31 13.73
hunang (was) 400 - 600 86.61 29.50
600 - 800 81.83 27.87
800 - 1,000 67.37 22.94
1,000 - 1,200 16.82 5.73
1,200 - 1,400 0.67 0.23
591 293.61 100
2 firduaia Milo 36.91 12.57
AziueenRoun e 26.87 9.15
AZIUDON 24.18 8.23
aziuooneeld 31.69 10.79
18 40.76 13.88
aziuaneeld 46.10 15.70
azIUAN 4537 15.45
AzIuANREUN D 41.73 14.21
591 293.61 100
3 AMNAATY (Lﬂ@%g%uﬁ) Houni1 8 % 28.99 9.87
8-16% 68.48 23.32
16 - 35 % 179.03 60.97
35-60% 17.07 5.81
11NN 60 % 0.04 0.02
33U 293.61 100
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AN 4.5 (A1D)

7 3
Tasoii oty SR e $ouaz
(M5790 lawns)

4 szezvinnuith ues) Wouni 50 69.23 23.58
50 - 100 64.60 22.00

100 - 200 93.66 31.90

200 - 300 39.96 13.61

300 - 500 14.49 4.94

500 - 700 3.70 1.26

1NN 700 7.96 2.71

59U 293.61 100

5 AFUANNLANAINYDY 1een310.1 2.90 0.99
aviluiams e 0.1-0.2 68.70 23.40
0.2-03 92.76 31.59

03-04 97.09 33.07

04-0.5 31.95 10.88

11NN 0.5 0.20 0.07

320 293.61 100

6 mawtinnuilenueiiui Weonii - 25 70.32 23.95
-25--15 75.50 25.72

~15-=5 78.89 26.87

5-0 62.85 21.41

0-5 5.97 2.03

WINNNM 5 0.08 0.03

37U 293.61 100
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7 3
Tasoii oty SR e $ouaz
(M5790 lawns)

7 Bnudemas (Mlansw) Wouni 200 28.20 9.60
200 - 250 56.46 19.23

250 - 300 41.31 14.07

300 - 350 42.54 14.49

350 - 400 92.33 31.45

1IN 400 32.76 11.16
390 293.61 100.00

8 szezrlmInnyiiu 500 13.20 4.50
(G5 500 - 1,000 31.66 10.78

1,000 - 1,500 39.47 13.44

1,500 - 2,000 39.93 13.60

2,000 - 3,000 73.96 25.19

3,000 - 4,000 48.26 16.44

4,000 - 5,000 34.66 11.81

11NN 5,000 12.46 4.24
590 293.61 100.00

9 ANUHUMUUYDY Wesna1 130 79.15 26.96
Uszans (an) 130 - 260 109.73 37.37

260 - 390 68.16 23.21

390 - 520 26.92 9.17

520 - 650 8.49 2.89

11NN 650 1.16 0.40
33U 293.61 100.00
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T 2
NEXT a9 SERUA i $ouay
(M15190 Tauas)

10 sTezrRnAduma weenI1 500 152.24 51.85
ANUIAY (WAT) 500 - 1,000 81.89 27.89

1,000 - 1,500 41.39 14.10

1,500 - 2,000 15.54 5.29

11NN 2,000 2.55 0.87
59U 293.61 100.00

1 szemvianniii WosnI1 500 105.53 35.94
INHATNTTN (WAT) 500 - 1,000 62.41 21.25

1,000 - 1,500 48.20 16.42

1,500 - 2,000 32.37 11.03

2,000 - 3,000 29.80 10.15

11NN 3,000 15.30 5.21
593 293.61 100.00

12 529LHINVINHUINU 1,000 - 3,000 26.78 9.12
maduuveansyih il 3,000 - 5,000 49.84 16.98
HAENINNYILLHITIA 5,000 - 7,000 71.83 24.47
dadth uaziufils a5 5500 10,000 96.70 32.93
11NN 10,000 45.32 15.43

3 293.61 100
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3. szauanuagavaamana Iiihvesunazifody

v [V} d‘ a \ 1 3 A %
3.1 mslamszauanudasvesmsinalvlihluunezvuvesunazifode
o 9 &’ AA a WAy Y o a 4 v v Jdo [
ihdayanuninna lihi lauyhmsimswdmanuduwiusnuilede
: o oy o , 4 . _ 4 .
uaazszian tazmuirun1fade@ss (Risk Factor) oMU UAAITZAUANWTEIV0I1]998
1 v ¥ ° 1 1% a a U] o A X dda a
Tunaazszauan Taedmuanseauanuidesvesmsna Wil 3 szau Ae wunnlinnude
Tumsinalithdr dhunats vazge Wiisanuddgminu 1 2 uag 3 auday s1eaziden
=

U U 1 g { { =) 1 =% (%3 H o g { { =) 1
ANuFuNUTszuInunmna lihsuidede Al umsmnuanunni Temeana v naz

E4
9 v v A

AANNEINY A9

9

[N
A A

%4 o d 4 4" T -4 -%4 -4 %4
3.1.1 anudunussznenuiina lWihsvdedeszadunnugiainszay
;’ U j’ d' a 1 @
Wimzatiunarg nudn wuima lwThwuwn luszauanugs 400 — 600 1WA 600 — 800 1WA
B8N 400 1UNT 800 — 1,000 1UAT 1,000 — 1,200 AT 1AL BIANI 1,200 AT AUEI9D Tag
= &' d' =) 1 =) =) =)
Hnunna 11 51.99 913198 T 32.04 M15190 latAT 22.57 15190 1aNA3 10.53 A1
AlaAs 0.82 M15190 JAAST LA 0.05A1519N JaNAT MNEIAY (A1519N 4.6)
% o d 4 e 2 o o ' P A
3.1.2 anuauiiusszrInunmaa lWihauifadenamuaia won Aun
ana llihwuunluneaz Tuan azuan@esld azTuaniReamile neld Nenviie azuoon
= 9 [ = A a [ o o ddy d' a 1 a
@Reeld aziuoonReaniie taznaaz T uesn mudiay Taglnunma vl 21.35 a15190 Tawas
21.29 15190 1aAT 18.25 AT N TAUAT 16.83 115190 1AIUAT 13.13 A15190 LA 11.33
A15190 laAs 8.53 A319N JalAT 1ag 7.30 A151490 laAs MNa1aU (115199 4.7)
%4 v d 1 { ’Q -4 Y4 -y 1 4 {
3.1.3 anuduiiusszvingnunmnalnihsuifadeanvaiady wun Aun
Mna I WULINNANVAIATU 16 - 35% 8 - 16% UBENI 8% 35 - 60% WAL NINNI 60 %
o % = dsl Lﬂ'd‘ =) 1 a a =Y
auaiey Taelinuninma v 66.09 913190 Tawas 31.86 13190 TAUAT 13.08 A13190 JaAg
6.97 913190 lALUAT 1AL 0.01 A1519N JANAT MNAIAY (A1519N 4.8)
v v d H (A -4 %4 ?,’ [
3.1.4 anwuauiiusserInuinmnalnihsvifedussesieoinuaiil wun
Li’ d’d‘ a [ d' ] 1 %’ Y '
NuNMna WM NIANTLELHI99INUUT 100 — 200 1UAT 50 — 100 AT TDIAIT 50 1UAT
9 v
200 — 300 1UAT 300 — 500 LUAT 500 — 700 LUAT AL VIANI 700 AT AIUAINY TAgTNUN

a1 39.81 915190 Tamas 26.89 @13190 1At 25.93 413190 TaINAT 16.94 15190 laiag

5.68 15190 lALNAT 1.43 15190 JAINAT LA 1.33 A1519D LAt ANa19l (A13199 4.9)
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- v d i (~ Aa [ v [
3.1.5 anugunusszrianuninnalwihsuifodeariinywssas NDVIwun
j‘ AA A 1 [l (= V=] [ I A [ 1
wunina lihdwlnglimasiianuuananvesnnuiuisnssueglueie 0.2-0.3 0.1-0.2
Y J 1 o w =1 j’ AA A 1 a
0.3-0.4 0.4-0.5 110811 0.1 1Az 11NN 0.5 uaau Iaslnunnmea 1 50.85 15190 Tamag
43.05 MINAWAT 21.07 A1519N 1AWAT 1.95 A15190 JALUAT 1.095 A15190 TalUAT 0.0009

A13190 latuas AUaIAY (A15199 4.10)

[
A A

v v d 5 % v v '
3.1.6 ﬂ'JTNﬁ'NWMﬁi&’?’i?’”l\i‘ﬁuﬂﬂ!ﬂﬂ?‘i’\’ﬂ”)ﬂﬂﬂﬂﬂﬂﬂ‘b’ﬁﬂ'JTN!?IE’Jﬂ NWUIN

¥ v ~ o '

wunmna llihaauluglaaatianudlen dooni - 25) (-25) 09 (-15) (-15) D3 (-5) (-5) D9
=1
)

¥ T
A A a

00945 taz 11NN 5 a1y Tastiunnma v 39.39 a13190 Tamas 37.90 13190 Tamag
28.50 A5 14N 1AIUAT 11.78 A1519D LalUAT 0.44 9157190 Llall@s AL 0.005 A151490 1aLUAS
AWAINY (A15197 4.11)
%4 o d 4 (A =y Y4 -9 H A 1

3.1.7 anudniusszrInunnnalwihsuifedei5uauremas wun
&' li'ti' a 1 1 = dal =) 1 1]
wunfmna lwhd g HU5nanFomaswegsz na1e 200 — 250 Nn. 250 — 300 AN. 300 — 350 NN.

9 1 1 o 7 = dy d' a 1
350 — 400 AN. UOIAI 200 NN. AL VI 400 NA. AINEIAY Tastnuna 111 34.88
A15190 JalUAT 25.48 A15190 lalUAT 21.77 AN TALNAT 17.75 A15190 TaINAT 16.22 A1514
nlawas uaz 1.91 A15190 lawas aua1al (135199 4.12)

[y v d H (~ - -] 1

3.1.8 anuawiuEszrINAuiing lWihivledaszesvieanmydnm wun
dy d'd' a 1 1 =t ) "9
wunna liharulngiiszoz ity 2,000 - 3,000 WAT 3,000 - 4,000 LWAT 4,000 -
5,000 JIAT 1,500 - 2,000 UAT 1,000 - 1,500 LUAT 500 - 1,000 AT WIANIT 5,000 AT AINAIAY

= dy d‘d‘ a 1 =) =) =

TagTwunnma i 30.59 a15190 Tamas 24.70 915190 Tawas 18.71 413190 1alUAT 14.15
A15190 1AINAT 12.20 A15190 JALUAT 9.13 A1519N 1AINAT 5.56 A5 190 JALUAT LAY 2.97 AT
Alawas Mua1ay (9135199 4.13)

[y v d H (A [ [
3.1.9 ANNaNusszrIenunina thiuiadeanurumduves)szyins

(]
A A

[ 24’ 1 1 (=) 1
wu wuniuna lthaulvafinnuvmuiutiuilsgsing 260 — 390 Au 130 — 260 AU
Y U 1 o W d&' AA a 1
390 — 520 AU O8N 130 AU 520 — 650 AU LATUIANI 650 AU AIUEIAY UNunNna L1
42.26 915190 1AUAT 38.82 A1519N 1ALNAT 16.41 A1519N 1AINAT 15.59 A1519D laLNag
4.40 915190 JAIUAT 1AL 0.54 A1319N LANAT AUBIAU (A15199 4.14)
%4 o d H { 'n %4 %4
3.1.10 anuduiusszrIanunmnalwihsuifedeszazvireoimduns
1 j‘ d’d‘ a 1 1 =t 1 9 Y 1
anwan wu Wunfna lihdulvgliszezvienndunieauuiny Yeenii 500 tias

500 — 1,000 tUAT 1,000 — 1,500 1IAT 1,500 — 2,000 AT LAZNINNIT 2,000 LUAT AINEIAD 1AY
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L= dy td' =) Ll a a =
wundwunmna 11 67.90 013198 Tatas 32.95 A13190 Tawas 12.39 135190 1aluag 3.55
A1319N JAUAT 1AL 1.22 A1319N AT AINa191 (15199 4.15)

o o G’ v r o o o v r
3.L11 aawaniiussevannunnnalwihsuladeszezvingonnuinyasnisy

1 g d‘d‘ a 1 1 = 1 g d‘ 9 1
wu wudna liihauluaiszesinnniiunineasnssy Yoena1 500 AT 500 - 1,000 AT
1,000 - 1,500 AT 1,500 - 2,000 AT 2,000 - 3,000 AT AL WINANIT 3,000 IUAT AINAIAL

1 = g d'd' =) 1 =) =) =)
TagwuNnununnna Wi 48.26 a15190 Tamas 28.53 @13190 TaAs 20.13 15190 latuag

12.45 5NN JAWAT 7.52 MTND JANAT 1AL 1.12 ANa1aL (Gﬂiﬁﬁ 4.16)

[
N o r

%4 o d H { 'q [ %4
3.1.12 aNnuaunusszrInunmna lwihsuifadesceas g mnaariy a9y
U % 4 Aa v di o dA [ &’ d' [ 1
mamnuvesnsuithlsiuaznsugnenmyianil anith uazsiugy Taswnn Aunaiulvg
v Y
WTLHLHMDINNAIUOINUITIIUAD 7,000 - 10,000 AT 5,000 - 7,000 LUAT WINNI 10,000 LUAT
[ o w 1 &I i a
3,000 - 5,000 1UAT 1,000 - 3,000 AT HAZTOHAI 1,000 WA MUEIAY TagnuNTNUNNNA
Tol1h 41.10 15190 Talwas 28.45 A13190 TAUAT 25.53 A15190 1aNAT 16.82 A1 lalAg

5.81 MINN JAWAT 1AL 0.30 A5 JaAT MUEIAL (@ﬂiNﬁ 4.17)



A v @ A o @ %’ 1 v g’/ Aq Y o dy A A a U
f13719N 4.6 ﬂ151’71ﬂ15$ﬂUﬂ'J’lleﬁEl\ieUfNﬂfﬂ’ﬂEli$ﬂUﬂﬂWﬂq@ﬁ]Wﬂu’lﬂ&aﬂ’luﬂﬁW\iGlulmﬁ$5$ﬂ°U‘]5u ﬂcl‘lfﬁlUﬂWiﬂTﬁuﬂWUWLﬁﬂQGI,Uﬂ']ﬁlﬂﬂulw1J1

L A

3 wunnmald PR Sovazy fooazunq ,
EAU DRITRIN vy iuinavue Souaz Py GAGRRMY
L (M50 ) R Y4 Py i RF o
(uA7) el R Mrua  (@5190 lawas) L weduhn drnny
Alawng) AMUD LN GIR
ouni1 400 25,083 22.57 44792 40.31 19.13 13.73 139 1.83 3
400 - 600 57,767 51.99 96227 86.60 44.06 29.50 1.49 1.96 3
600 - 800 35,604 32.04 90926 81.83 27.15 27.87 0.97 1.28 2
800 - 1,000 11,699 10.53 74855 67.37 8.92 22.95 0.39 0.51 1
1,000 - 1,200 909 0.82 18691 16.82 0.69 5.73 0.12 0.16 1
1,200 - 1,400 61 0.05 739 0.67 0.05 0.23 0.21 0.27 1
BRIV 131,125 118.01 326230 293.61 100 100
nAY 0.76
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d‘ 1 [ d‘ [ =) 9 J [ g‘/ d' EX o tﬂy d‘d‘ a ]
AN 4.7 MIIAsEAUANNTsIveIdenaauaIaluuaaz sTALTY ‘V]GlflfaluﬂTﬁﬂ1ﬁuﬂwuﬂm8\ﬂuﬂﬁlﬂﬂl11/\|ﬂ1

L A

3 wunnmald PR Sovazy fooazunq ,
2R DRTRIN vy iuinavue Souaz Py GAGRRMY
. L (M50 ) R Y4 Py i RF o

(ATan5u) el R Mrua  (@5190 lawas) L weduhn drnny
Alawng) AMUD LN GIR
witle 14,594 13.13 41,009 36.91 11.13 12.57 0.89 0.91 1
aziueoniBourile 9,480 8.53 29,861 26.87 7.23 9.15 0.79 0.82 1
Az Iue0N 8,107 7.30 26,364 24.18 6.18 8.23 0.75 0.77 1
aziueoninoald 12,593 11.33 35,208 31.69 9.60 10.79 0.89 0.92 1
18 18,702 16.83 45,290 40.76 14.26 13.88 1.03 1.06 2
aziuaneela 23,653 21.29 51,226 46.10 18.04 15.70 1.15 1.19 3
azIuan 23,718 21.35 50,409 4537 18.09 15.45 1.17 121 3
aziuaniBeunile 20,278 18.25 46,364 41.73 15.47 14.21 1.09 1.12 3
BRIV 131,125 118.01 326,230 293.61 100 100
nAY 0.97
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d‘ 1 [ d‘ [ o v (% g’/ d‘ FY o L&’ d’ d’ a ]
A159N 4.8 MIrimsEaUANNFsvesdatsaNuaasu lunassEAUFY ﬂi‘ﬁiuﬂﬁﬂWﬂuﬂWH‘mﬁﬂﬂﬁluﬂﬁlﬂﬂ%/‘lﬂW

. 4 adn . R Sooaz } fooazunq ,

3 U wuninall dwauge WuAnaue $ouay g AR

ST L N ) R V04 Py wun RF o
el (mswilawes)  Awua  (@1590 lawas) L veswuhn deny

AN analulah

Yosn1 8 % 14537 13.08 32211 28.99 11.09 9.87 1.12 1.17 3

8-16% 35401 31.86 76088 68.48 27.00 23.32 1.16 121 3

16 -35 % 73433 66.09 198917 179.03 56.00 60.97 0.92 0.96 2

35-60 % 7742 6.97 18965 17.07 5.90 581 1.02 1.06 3

11NN 60 % 11 0.01 49 0.04 0.01 0.02 0.58 0.60 1

59U 131,125 118.01 326230 293.61 100 100
mae 0.96

0L



= ' o = Y ' ' 3 ' o & dq v 0 £ 44 a '
AN 4.9 MIIMsEAUANNTIeITesz oz I9INUN LA sTATTY ‘V]Gl“b'cluﬂTﬁﬂ1ﬂuﬂwuﬂm8\‘lﬁluﬂﬁlﬂﬂqv‘lﬂ1

IL

. 4 dda . PR Sooaz } fooazunq ,
5 U wuninall dwauge AuRnaue $ouay g AR
SEA L N s R V04 Py wun RF o
el (mswnlawes)  Awua  (@1590 lawas) L veswuhn deny
AN nalulah
Yoen1 50 28,812 25.93 76921 69.23 21.97 23.58 0.93 1.01 3
50 - 100 29,882 26.89 71776 64.60 22.79 22.00 1.04 1.13 3
100 - 200 44,237 39.81 104071 93.66 33.74 31.90 1.06 1.15 3
200 - 300 18,821 16.94 44405 39.96 1435 13.61 1.05 1.15 3
300 - 500 6,313 5.68 16103 14.49 4.81 4.94 0.98 1.06 3
500 - 700 1,585 1.43 4112 3.70 121 1.26 0.96 1.04 3
11NN 700 1,475 1.33 8841 7.96 1.12 2.71 0.42 0.45 1
374 131,125 118.01 326230 293.61 100 100

mae 0.92




d‘ 1 (% d‘ v v AA 1 [ g’/ d‘ 9 o 4" dl dl a [
A5 4.10 MIHIATLAVANMTIIV0ITIATUN NI Tl (NDVI) Tunagszauyu ﬂi‘ﬁﬁlUﬂWiﬂWﬁuﬂWUﬂlﬁﬂﬁiuﬂ']ilﬂﬂul“I/‘IﬂW

. PR . 4 Sooaz } fooazunq ,
3 U wuninall dwauge AuRnaue $ouay g AR
SEA L N s R V04 Py wun RF o
el (mswnlawas)  Wmua (@1590 lawas) L veswuhn deny
AN analulah
Yoen11 0.1 1217 1.09 3221 2.90 0.93 0.99 0.94 1.24 2
0.1-02 47,838 43.05 76339 68.70 36.48 23.40 1.56 2.05 3
02-03 56,503 50.85 103065 92.76 43.09 31.59 1.36 1.79 3
03-04 23,406 21.07 107882 97.09 17.85 33.07 0.54 0.71 2
04-05 2,161 1.95 35498 31.95 1.65 10.88 0.15 0.20 1
11NN 0.5 1 0.00 226 0.20 0.0007 0.07 0.01 0.01 1
374 131,125 118.01 326230 293.61 100 100
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