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ABSTRACT

This research aimed to study land use changes in the Mae Kham Mee Watershed and examine the
impact of land use on the runoff volume. Landsat 8 satellite data from 2016, 2020, and 2024 were analyzed
using visual interpretation techniques and geographic information system (GIS) software. Land use types were
classified into five categories as forest, agricultural, urban and built-up, water, and miscellaneous. Between
2016 and 2024, the forest area decreased by 0.74% of the total area, while agricultural, urban and built-up,
miscellaneous, and water areas decreased by 0.38%, 0.18%, 0.16%, and 0.02%, respectively. The classification
accuracy was 88.28%, with a Kappa coefficient of 0.79. The total runoff volume during the study period was
134.13 million cubic meters (MCM), with 120.69 MCM occurring in the flooding season and 13.44 MCM in the
dry season. This equated to a runoff volume per basin area of 296,507.78 m3/year/km2, and a runoff depth
of 296.51 mm, resulting in a runoff coefficient of 0.27. The relationship between land use and annual runoff
volume indicated that converting forest areas to agricultural use had no significant effect on the total runoff.
However, this may have a greater influence on runoff during the flooding season compared to the dry season
in the future.
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Ustloifirusousinasivimesiufiguiuaiid 14deyanamifion Landsat 8 Sufindoyal w.e. 2559 2563 way 2567
mewatiansiuafnnudayaannaniiieumgaien (visual interpretation) 3nTUsUATUMNIMUTANTAUWARIEAS

nansAnulul we. 2559 - 2567 Meswunuisnnsldusslenifiaueenidu 5 Uszian laud fuiiinls iud
\nEnINTIH Huflurunasieroadns fufuanir uasiuiitandn feinudr fuitiilianasiosas 0.74 vesituiiguni
ﬂzmm “ﬁuﬁmwmmiu ﬁuﬁﬂgmul,l,asﬁwqﬂa%wn ﬁyuﬁl,ﬁmmﬁm LLagﬁuﬁLmddﬁw Sovaz 0.38 0.18 0.16 Wag 0.02
yoaftuiguiiavun nuddy fenfesaranugniessmenissiuun whiuiesay 88.28 uasduussAviuauin iy
0.79 fiFmaiwitasthvann Vimnanivigiedety uaziinasviviomme wihtu 12069 13.44 134.13 Sugnuieard
AT ATUARU ﬁﬂL‘?;Juﬂ'%mmfwhﬁa‘ummﬁuﬁajuﬁwwhh”u 296,507.78 gnuiaiiunsseUionsneilaiuns USunauivin
y3oA1NgIwest Wiy 29651 Sadlums AnduduuszAvitin Wity 0.27 deRarsananuduiusssnitansld
UselewdiiauiuuSunanivingsd wui defufivnldiudsunvadluduiiuiinuasn ssuldiidnsnasevsuanin
wioneziidvdnadeUsinaivilutasivanninnnitiinanividaudsulueunnn

AdAny: n1sAuwlainsliusylevinau Wi guuiusend
A sUkuu laud msuadanunisléussloyinaumeanen
B O T YV A SRS AP wazn1sIuunUsziandeyanislduselevinfucie
ABUNIMES (Saraubon, 2020) Iagguwuun1sduunnisly

Usgleniniaumeneuiiinesiivatg JULUU Wi MIdauun

1%
[ 1 44

sevhadaniaunsfuiminun aseunquituiisneliios
214038 Uagdunenue Ly Jaminung wazdinig
Tiselovdifuluiiuiiduidfegrmainuans
Usenoudeiiuiifiogendovesumu fuiivihAu wasiufion
11 Fefausiofmaudstagunmailavesszansluuiiom
fufiguiusdffunlduiuiuegmng uddeiuii
\Huivhiufitieges1sdrindshiiismenannudesnisves
Uszrnvuluitui dewasihlfssavudinudosnisiag
vrgiuiiviAuielfiivanedeniiudeanislunis
Mssdintangdamnsdnliianetiuazfuresiiulng
HANOMUY Lattirasuvan et al., (2020) 9nUgyn1d196iu
Aznssunsulevietlduiinalaiauedonue Sguun3de
AeulouisideanisdiiunsudladymiAuressiug s
dletud 30 fiquigu w.ea. 2541 wazTuil 26 ngAdnteu
w.m.2561 \itednszifounagimunveuluniivihiuyos
s1upslignioswmungune Tasoonuuumsliiuiisswing
FuBULAI8UYe33g MuANN1sTERRWAUeTdnS
ousnuuazimuieedfdy Fuyngnverefudivai
iiloliaenadefiugnsmaniud 20 T unuwsiunnigld
gvsenaniend wazulovnoUnlsiusiend iSesweansudly
ﬂzgmﬁﬁuiuﬁuﬁﬂmmmmwﬂa (Office of the
NationalLand Policy Board, 2023)
ms3usszezlnadumealuladivinliiiuionis
Wasuuasiiietuldegnemnia gnifes Usninalddne
Tumsudien Jagduinsimalulagnissuisseslng
udnwinazannisainslivssloviaaulueunn Tu 2

UsgLandeyauuuiiiugua (supervised classification)
wagnisitkundsgiandeyawuulinidugua
(unsupervised classification) Fafudiunilevesnis
A1 ToLaLBI9nAIN (pixel-basedimage analysis)
(Ongsomwang, 2016) #sen1sindgyaUsehvg (artificial
intelligence: Al) u1ldlun1sdtuundsziandeyanin
aaudisnluguuuuvesnisiseudueaia’es (machine
learning) ?quﬁmmgﬂﬁawaqmiﬁ% LLuﬂﬂixmwﬁayjaﬁﬁ
anunsaUszananalaegesnsa viliaansaUseudanan
wazAanldanele (Khunrattanasiri et al,, 2024a) N1
Wasuwlasnsldusslenifiauduionssuiiiaduain
uyudlagiisousrernalumadsunlasiireuttmaii
fadunsthmeluladdunissugszerinaunlddmiums
avakazinmunsUdsuudainslduseloniaduiiten
Tuilgtuidlunassnasame iesanlutiagiuiiniuiley
19791505 TINBIRRa N Ra 8 n1T0UNAN
foyaninarufisusisluguuuuaes passive remote
sensing g active remote sensing Hsouszeziialuns
Tmasnduundudinnn a duvdafusiasa vldaiunsa
Usgndanauazaildielunislfundedoyaiiintuuu
Nuidlanldiueeei winviudedaunsaimsdeuudas
nsliselomiffuiiAntulugatiagdu (Khunrattanasiri
et al., 2024b)

91



KASETSART
UNIVERSITY

@

DRESTRY
RS

FACULTY OF FI FACULTY OF FORESTRY
KASETSART UNIVERSITY

Thai Journal of Fore

mMsisemsdsuulasnslduslevifiauaded 1o
UseynaldssuvarsaumagiiFansusenauniy seuy
msaumﬂgﬁmam% (geographic information system;
GIS) N15d152931n528glna (remote sensing RS) Wag
izUUisqﬁﬁLmﬂwuﬁulaﬂ (global positioning system;
GPS) insuuntUszinnnslivssloviiifuuagdnsegsinig
Wasuuwaamslifiauluiuiiguiiuend Inelddoyann
A1L7BY Landsat 8 szuuduiinaaw OLI (U w.@. 2559
W.A. 2563 uag W.A. 2567) remalianiswuafnnudeys
nNALBUAIBEIR (visual interpretation) diedav
uwnuiinnslivsslemifinuanamaienadion uasAnuna
vosiinamiitluguiuaied Soiaung dethdeyadls
Pnnsinwannsalunasunmsuimsianisituiivag
wiledgmnisiasuuvasnisldusslevifinuiiinua
nsgnusteiufiguiusdiluewansioly

y
WUNAnE

quiuaddl uduiidesidvuinidn
Eumzjmﬁw:u i

a
By Nan
fNunannsiwinmgienans

624000 632000 640000 648000
1 1 1

M5a15uANERS ne 45(1): 90-102 (2569)

a S Y s
UNUIAURUY

stry 45(1): 90-102 (2026) (Original Articte)

WINAU 45,386.06 L8ARNNS Lﬂuﬁuﬁduﬁwmmaw
(Chankaeo,1996) ﬁgﬂagj

mauﬂmﬂuﬁﬂmﬁuaamaaajuﬁwu N iaves
thusifilAnanaesyuiuazaesasy Ssoguinmusense
syirediaunssudaniaiiu asounquituiilusine
199 81Ln85990719 wazsInenuewely Janiaung
(Royal Irrigation Department, 2020) ¥rluasndie
nzuoonidsavielumiinns Tunnidedd Inaaausituy
fvandudad snevusiagly wagsnedies Jawin
uns Artdouaziifnyuean ANAUTILABLILNAILAZEILND
wtios Faviaunu dnvazgivssmaguiusdddidugian
adududeou WuwwugmsilingSusen Fsaramlunis
arfunnideddd fisuuau q Tndgd fdnhddaitlna
Huitul laud Faeudnseiic Fewlaou wazdudend
ﬁyuﬁimEJLaéiaqqﬂi’ﬁ:ﬁuﬁmzLamuﬂmq&y’mwﬁ 155 -1,410
wns Seufirlufiuiiugiuguiiuidd fufldulngun
pANFEY RIS warUuganssa AvudsnaFuvie
wazUiagiung (Asanok and Lattirasuvan, 2015) Waaas
Figure 1

656000 664000
1 1

2048000

Song

2040000

2032000

2024000

Nong Muang Khaj/
i
e v

2016000

Muang phrae

Wiang S

2008000

2040000

legend

2032000

Streams

Mae Kham Mee Watershed

2024000

District

Province

2016000

High : 1,410

Na Mun

¢ 225 45

Tlometere
18

Low : 155

T T T
620000 632000 640000

T T
656000 664000

Figure 1 The boundary of Mae Kham Mee Watershed located in Phrae provinces
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Table 1 Land use classifications map in the Mae Kham Mee watershed
2016 2020 2024
land use
area (ha) percent area (ha) percent area (ha) percent
forest 26,227.87 57.79 26,141.86 57.6 25,891.31 57.05
agricultural 16,460.07 36.27 16,499.48 36.35 16,632.96 36.65
urban and built-up 2,286.35 5.04 2,314.86 5.10 2,370.48 5.22
water 296.39 0.65 303.00 0.67 305.08 0.67
miscellaneous 115.38 0.25 126.85 0.28 186.23 0.41
total area (ha) 45,386.06 100.00 45,386.06 100.00 45,386.06 100.00

(@

Kilometers
0 15 3 6 9 12

Landuse

Agricultural

- Miscellancous

-

Urban and built-up

Figure 2 Land use classifications map of the Mae Kham Mee watershed in the years (a) 2016, (b) 2020 and (c)

2024.

2. Ha5UsEEUANNENARIVRINTIMUNATSTY
Usslomifinuluiuiigumiouieg
N15U5ELUAIINYNABIIINANTIMUNUTELAN
Foyalufiufiguiuaicnd fensulafienudsaisn uid
W.A. 2567 71U 384 M ﬁWLLUﬂ@aﬂLﬂu‘ﬁUﬁLﬂﬂmﬁﬂiiw

1w 141 90 fuditnlsl $1uau 203 0 ﬁuﬁﬁgmuuaz
Asneadie $1uau 20 90 fufluvani’ $1u7u 10 0 Uaz
fuidanda $1uu 10 90 wuth Arfesazanugniases
saLunlagsIu (overall accuracy) Winfuiuag 88.28
wazdudszansunuun (kappa’s coefficient) wirffu 0.79
§14 Table 2
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Table 2 Results of the accuracy assessment of land use classification using an error matrix
assessment result producer's
land Use total
A F U W M accuracy
A 115 3 5 1 1 125 81.56
F 18 198 1 1 0 218 97.54
U 2 1 11 1 0 15 55.00
W 4 0 1 6 0 11 60.00
M 2 1 2 1 9 15 90.00
total 141 203 20 10 10 384
user's accuracy 92.00 90.83 73.33 54.55 60.00
overall's accuracy 88.28
kappa’s coefficient 0.79

Remark: A = agricultural, F = forest, U = urban and built-up, W = water and M = miscellaneous
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Table 3 Land use changes from 2020 to 2024 in the Mae Kham Mee watershed.

land use 2020 total area (ha)
A F U W M
A 16,230.05 205.66 8.47 3.13 12.76 16,460.06
F 242.14 25,933.05 26.70 1.78 24.20 26,227.88
§ U - - 2,279.69 1.71 4.95 2,286.35
W - - - 296.39 - 296.39
M 27.29 3.15 - - 84.94 115.38
total area (ha) 16,499.48 26,141.86 2,314.86 303.00 126.85 45,386.06
land use 2024 total area (ha)
A F U W M
A 16,325.91 100.07 46.89 0.76 25.84 16,499.48
F 307.04 25,791.24 17.67 0.69 25.22 26,141.86
§ U - - 2,304.43 2.12 8.31 2,314.86
W - - 1.49 301.51 - 303.00
M - - - - 126.85 126.85
total area (ha) 16,632.96 25,891.31 2,370.48 305.08 186.23 45,386.06

Remark: A = agricultural, F = forest, U = urban and built-up, W = water and M = miscellaneous
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Table 4 Average annual streamflow and average annual rainfall in the Mae Kham watershed
annual streamflow annual rainfall
year wet period dry period streamflow wet period dry period rainfall
(MCM.) (MCM.) (MCM.) (mm.) (mm.) (mm.)
2004 145.00 10.97 155.97 937.90 42.00 979.90
2005 141.89 30.83 172.73 1,034.50 36.00 1,070.50
2006 213.33 26.13 239.45 1,356.00 0.00 1,356.00
2007 66.04 13.33 79.37 852.10 80.00 932.10
2008 85.73 14.76 100.48 581.00 20.00 601.00
2009 147.76 11.68 159.45 868.50 52.00 920.50
2010 100.31 14.29 114.59 962.50 12.00 974.50
2011 338.48 12.71 351.19 1,382.00 45.60 1,427.60
2012 196.90 23.65 220.55 1,199.80 78.70 1,278.50
2013 58.96 10.35 69.31 847.40 44.30 891.70
2014 133.10 33.84 166.94 1,103.50 64.90 1,168.40
2015 55.39 14.52 69.91 773.90 72.60 846.50
2016 127.02 13.22 140.24 1,283.60 40.30 1,323.90
2017 117.84 15.07 132.91 1,295.90 42.60 1,338.50
2018 105.19 10.43 115.62 679.20 65.80 745.00
2019 85.89 2.07 87.96 914.00 15.40 929.40
2020 106.57 3.95 110.51 1,030.70 39.80 1,070.50
2021 36.13 2.59 38.73 1,237.80 166.80 1,404.60
2022 90.78 7.26 98.04 1,372.90 106.70 1,479.60
2023 53.34 3.51 56.85 1,197.70 7.00 1,204.70
2024 128.79 7.16 135.95 811.20 33.40 844.60
minimum 36.13 2.07 38.73 581.00 0.00 601.00
maximum 338.48 33.84 351.19 1,382.00 166.80 1,479.60
average 120.69 13.44 134.13 1,034.39 50.76 1,085.14
percentage 89.98 10.02 100.00 95.32 4.68 100.00
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Table 5 Specific water yield in Mae Kham Mee watershed

rainfall-Runoff

Mae Kham Mee watershed

wet period (MCM.)
dry period (MCM.)
streamflow (MCM.)
specific water yield (m®/y/km?)
streamflow (mm.)
rainfall (mm.)

runoff coefficient (-)

120.69
13.44
134.13
296,507.78
296.51
1,085.14
0.27

Table 6 Rainfall and streamflow in the Mae Kham Mee watershed

month streamflow (MCM.) rainfall (mm.)
February 1.95 17.02
March 1.33 6.93
April 1.07 20.36
May 2.21 64.99
June 5.59 138.78
July 8.96 130.79
August 16.60 210.78
September 36.98 271.48
October 32.99 185.00
November 17.36 85.69
December 6.34 11.14
February 2.75 5.49
minimum 1.07 5.49
maximum 36.98 271.48
average 11.18 95.70
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Figure 3 Land use classification map of the Mae Kham Mee watershed in (a) 2016, (b) 2020 and (c) 2024.
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