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ABSTRACT

The land use changes were studied in forest land use in the Phouphueng Phouphatoun and Tadkuangsi
National Protection Forests and a geo-information system was used to assess the risk of forest invasions. Land use
was classified into five categories: agricultural; forest; road; urban and built-up; and water body. Visual interpretation
methods were applied to identify the areas at risk of forest invasion using geographic information system data.

Based on the results, the visual interpretation of land use in 2015 and 2023 had overall accuracy levels of
only 79.55% and 90.91%, respectively, with Kappa statistics of 0.58 and 0.83, respectively. Deforestation caused
the greatest change in land use between 2015 and 2023, while agriculture had the greatest increase of 2,959.10
ha. The analysis of forest infestation risk areas using the geographic information system data identified the most
influential factors were the average income per village per year (0.32), followed by the population of the village,
distance from the community, distance from the road, distance from the water source, percentage of area slope
and digital elevation models, with their weight levels of importance being 0.23, 0.15, 0.12, 0.10, 0.05 and 0.03,
respectively. There were 6 risk levels identified: not at risk, very low risk, low risk, moderate risk, high risk and very
high risk, covering 0.00%, 16.63%, 22.49%, 16.34%, 26.68% and 17.86%, respectively, of the total area. Thus,
substantial forest areas were identified that were highly vulnerable to invasion. These results could be applied to

develop operational support.
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Table 1 Factors and weighted scores of areas under risk of encroachment

Factors Category Weighted Score
<300 5
300-<600 4
600-<900 3
Digital elevation (m)
900-<1,200 2
1,200-<1,500 1
>1,500 0
<10 5
10-<20 4
20-<30 3
Slope area (%)
30-<40 2
40-<50 1
>50 0
<1,500 5
1,500-<3,000 4
3,000-<4,500 3
Distance from road (m)
4,500-<6,000 2
6,000-<7,500 1
>7,500 0
<1,500 5
1,500-<3,000 4
3,000-<4,500 3
Distance from village (m)
4,500-<6,000 2
6,000-<7,500 1

>7,500 0
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Table 1 (continued)

Factors Category Weighted Score

< 500 5
500-<1,000 aq
1,000-<1,500 3

Distance from water (m)
1,500-<2,000 2
2,000-<2,500 1
> 2,500 0
<1 0
1-<200 1
200-<400 2

Population of village (inhabitants)
400-<600 3
600-<800 q
>800 5
<40,000,000 5
40,000,000-<50,000,000 a4
50,000,000-<60,000,000 3

Average income per village per year (kip)
60,000,000-<70,000,000 2
70,000,001-<80,000,000 1
>80,000,000 0

Sources: Klinthong (2018); Sonsab (2018); Thongsangiam et al. (2018)
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Table 2 Land use changes in Phouphueng-Phouphatoun and Tadkuangsi National Protection Forests during 2015-2023

Land use type In 2015 In 2023 Land use change
Area(ha) Area (%) Area (ha) Area (%) Area (ha) Area (%)

Agricultural land 5,671.04 15.52 8,630.14 23.62 2,959.10 49.887
Forest land 30,744.13 84.13 27,778.32 76.02 -2,965.81 50.000
Road 24.27 0.07 24.27 0.07 0.00 0.000
Urban and built-up 87.01 0.24 93.43 0.26 6.42 0.108
Water body 16.54 0.05 16.83 0.05 0.29 0.005
Total 36,542.99 100.00 36,542.99 100.00 5,927.57 100.000
Overall accuracy (%) 79.55 90.91

Kappa statistic 0.58 0.83
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(Paphaphanh et al., 2024) laAnwnsiUasullasnisly
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Table 3 Land use changes in Phouphueng-Phouphatoun and Tadkuangsi National Protection Forests during 2015—2023

Unit: Hectares

In 2023
Land use type Total
A F R U w

A 3,755.77 1,908.36 0.00 6.91 0.00 5,671.04
“ F 4,867.75 25,869.27 0.00 4.42 2.69 30,744.13
§ R 0.00 0.00 24.27 0.00 0.00 24.27
= U 4.22 0.69 0.00 82.10 0.00 87.01
w 2.40 0.00 0.00 0.00 14.14 16.54
Total 8,630.14 27,778.32 24.27 93.43 16.83 36,542.99

Remarks: A = Agricultural land, F=Forest land, R=Road, U= Urban and built-up, W = Water body.
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(a) Land use map in 2015
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(b) Land use map in 2023

Figure 1 Map of land use changes in Phouphueng-Phouphatoun and Tadkuangsi National Protection Forests during 2015—2023
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Table 4 Weighted mean from forestry specialists

Forestry expert Weighted

Factor Expert 1 Expert2 Expert3 Expertd Expert5 mean
Digital elevation 0.02 0.02 0.05 0.03 0.05 0.03
Percentage of area slope 0.03 0.03 0.05 0.05 0.07 0.05
Distance from road 0.15 0.25 0.05 0.05 0.09 0.12
Distance from village 0.06 0.41 0.06 0.12 0.12 0.15
Distance from water 0.10 0.05 0.06 0.13 0.16 0.10
Population of village 0.24 0.15 0.28 0.26 0.21 0.23
Average income per village per year 0.41 0.09 0.44 0.36 0.29 0.32

Total 1.00 1.00 1.00 1.00 1.00 1.00

a o‘my a o 1 1 (%
nsAnseinundesianisyunintuwauidasiu
LL‘Vi\‘i‘U’]aQﬁQ-Q N’WIU‘IJLLazﬁl’]ﬂﬂ’J’N‘?J

ndoyaaninnislduselomiAauluiuidne,
U w2558 wag 9 w.A. 2566 Ll o9 AV UHUT
mewdsuulataniluiesesiutuiuusdu q ild
Tunisnunluadsd §addrasuuunazadmin s
nnsfwmesismgtu neld3snmsdouiuiy
unuitladedniunisinuianun 7 dade Tiud GRRHGR
Mnseduimeia Sesavanuanduresiud svozeing
PNFUNANUIAYL TTELVNNYLYY SEIENTINLVIAILY
Fruulszrnsvesfthy wassoldiedevemsthusied
TnaInMTeTE i nsdadussuaudedl
iiorvuaiuiidssenisynindasmaianisul ings
WUU Equal interval & sfidnaaudwindu Tnsudsseiu
audsaronisyngnoonidu 6 sedu dad 0 Ae Luid
mnudes 1 Ao Anandesensyngnannn 2 Ao sedy
audesdensyngni 3 fie sdumnudsionIsyngn
Urunans 4 Ao seduAuABanon1syngngs uay 5
Ao SEAUAMULABIRDNITYNTNGININ AINALNITVBY
(Ketsingha, 1987) (aun157i 3)

ANUNT19VDITUATAATY

ANAZUULENAR-AIALLUUATER
= o o & du )
IIUTEAUTUNARINT

Taonwuin Aasideagegn = 9.91
Aeadsasinan = 0.00
SmnusERURLBNZaLTIFBINS = (0.91-0.00)/6
Foty freiewestumumnzEl = 1. 65

nan1slinseianudsstonisyngnituiivale
Tutrnd1deeai U suf g W e-QuI UkaEA1AN3I198
nuin ﬁuﬁﬁﬁisﬁummL?iaqcﬁiaﬂ’]5qﬂ§ﬂqaﬁsuumﬁ'vuﬁ
Mﬂﬁ‘qm F1UIU 9,750.90 v8neS AnLDUS8aY 26.68
sosaunie seduadssionsyngne Sudl 8,217.76
wwnand Andufosas 22.49 szdumnudesianisyngn
gann fiitud 6,527.35 1enan$ Andiuferas 17.86 sedu
mmLﬁvmm'amiqﬂiqﬂmémm A ui 6,077.49 L&A
Andufonay 16.63 LLazszﬁ’umwmﬁsJWiamiuqmqﬂmu
ﬂawﬁﬁaaﬁqm TWud 5.969.48 g Andutesas
1630 yosiufivianua dauiuiilidarudssionisyngn
Liwuituitluian J1featuustenigfa-nuinunas
A1ANI19T (Table 5 wag Figure 2)

Table 5 Score range and invasive risk level in Phouphueng-Phouphatoun and Tadkuangsi National Protection Forests

Score range Area (ha) Area (%) Risk level
0.00-1.65 0.00 0.00 Not at risk
1.66-3.31 6,077.49 16.63 Very low risk
3.32-4.97 8,217.76 22.49 Low risk
4.98-6.63 5,969.48 16.34 Moderate risk
6.63-8.28 9,750.91 26.68 High risk

>8.28 6,527.35 17.86 Very high risk
Total 36,542.99 100.00
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erunuiidsenonisynsnluaiidesiy
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msumﬂmuﬂawmamauww 591.22 wenans Audidl
audssienisynInAaseUnquAtUT 1,476.48 Lenms

LLa:ﬁuﬁﬁmwm?{awiamiqﬂsqﬂmém'm mamqmﬁyuﬁ
980.04 18neg Matuiulddusnfifufinensnssy
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Wasuuwasiudilding (Table 6)

Table 6 Classification of land use change during 2015-2023, based on level of risk of forest invasion in Phouphueng-

Phouphatoun and Tadkuangsi National Protection Forests

Very low Low Moderate High Very high Total
Land use type

Area (ha) Area (ha) Area (ha) Area (ha) Area (ha) Area (ha)
A change to F 182.04 440.53 88.07 712.80 473.24 1,896.68
A change to U - - - 3.06 3.41 6.47
F change to A 798.01 1,035.95 503.16 1,753.65 744.32 4,835.09
F change to U - - - 2.39 2.03 4.42
F change to W - - - - 237 237
U change to A - - - 0.52 3.70 4.22
U change to F - - - 0.69 - 0.69
W change to A - - - 2.29 0.11 2.40

Total 980.04 1,476.48 591.22 2,475.41 1,229.19 6,752.35

Remarks: A = Agricultural land, F=Forest land, U= Urban and built-up, W = Water body

¥

Huiae e amsmsﬂmﬂwmu
a1 eaTuuvaif QHe-RIYULaEAIANI1E
fjmﬂ’uﬁﬁuﬁLﬁawiamsmqnqaﬁ uw 9,750.90 &AM

a A 4
LLa‘“‘W‘u‘VILﬁEJW]E]ﬂﬁUﬂiﬂﬁﬂiJ’]ﬂiJWUVl 6,527.35 L&AANS
10991nUTE M UR 0IN15VENB N UT T UTINSINYAT
Tneiinnsverefud llluwaurdesiu faidsauiunay

wWinanaranszurndunun iasazdesdiuifiaisaunlu

¢

NAYBINITIATIE

ﬁu“b

3

nstesiunisynsntunud laeangdadeineriusela

N %% A= I 1
wassenyiusel Fenalddiulngjvesszrmuniain

ASVUNEATNTTU NSHRNVUVDIT I UIUUTEHINS NURLNS

U Nuilndidunisauuiay N uin1uungIoun

110

wadrdestusiuialuiuiiay q dae Sedenadeuas
uanm1efuLdndeefun1s@nwives (Klinthong, 2018)
Idnwnsussiduiuiidssdenisgnyngnidldussloud
Fudvalsl Tuatranuwiend Jnannwan-Uniunang
wiasdi 2 Jminaseys Wudwﬁuﬁﬁﬁmwm?{mﬁamiuﬂj‘ﬂ
g1 WUﬂ'ﬁ%ﬁ]’]EJ@EJU%L’JmGlE]uﬂaNLLa%iLLu’JSUE]UGUENﬁuﬁ
Unanuuiafivnnnmsn-Uniunang wasd 2 fiui
52.46 m31sAtamns Jadeidamnudssienmsyngngenn
Ao TrEEvIR N UNANUIAYL SEEEU19NY U
LLazszﬁUﬂ'gmqumfmea



M5a15uANERsIne 43(2): 102-113 (2567)

WGS84

170000 180000

Zone 48

190000 200000

M. Chomphet

2190000
1

]
2190000

©
o M. XiangNgeun
9 :
g ’ = ~
28 :
I T T T
Legend N
- Very low risk
®  Point village B v risk
Shudy aroe ':] Moderate risk I %
D District boundary - High risk scale 1:250,000
0 2 4 8 12 . —
- Very high risk Kilometers

Figure 2 Encroachment risk area map in the Phouphueng-Phouphatoun and Tadkuangsi National Protection Forests
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