NsansIsetinaInethlfidesIneg o1): 111-134 (2568) Thai For. Ecol. Res. J. 9(1): 111-134 (2025)

a J Vv Y
[ HNUBAHURUY ]

M )4
% A A

a Y a d I A d'dd ° A (v v o a
miﬂizmuimaaingu ﬁumaﬂﬂmumm!ﬂuwu‘nmmm BUNVNON WTHINADIUIVVITY

A [k

[ o a o a a 4 v A
U39 noseruia, giiedssa AInssar’, gz WalNesa’, ang digaisa’ uaz Wy nagisia’

Y @

VAUNITU: 28 UUIAN 2568 afuud lu: 20 wouaaw 2568 SUAIiuN: 22 NOBIAY 2568

e

unAnL

) d { < I { Y Ao o
mmvﬂumuazmqﬂizmm ﬂﬁlﬂaEJuuﬂﬁﬂﬂﬁﬂﬁﬁJ!ﬂulﬁﬂﬂ L“]Juﬂﬁ!ﬂaﬂ‘uiﬂiﬂ’diNﬂll‘ﬂﬁuﬂﬁlﬂTW

Y

=

4 dy A A o [ a A A dy A 1
u,azumgstsJ“luwumwaﬁuamaumiwmmﬁmumw;ﬂ;ﬂ% MgﬂLL’UUﬂ?ilﬂﬁﬂﬂllﬂﬁﬁ‘lﬁlﬂﬂﬂ?ﬂﬂlum’EJ\W]’E)
A A A 9 [ Sld'a (3 = A 1
NMUVoINaAaI NFOUNVANNHAINKAYNT IFNAUVIIIAI0DNTOUUDNIUALLBY NAIHARDN1TAAAY

dy A A = a o 1 @ a A 9 a Aa o 4 1 =~
YDINWUNTIVYUUDIUUASFUUN ﬂ?iﬁ%ﬂuﬁﬁﬁﬁﬂizmuﬂ'ﬁlﬂaﬂul!ﬂﬁﬂiﬂiﬁﬁiNuL’JﬁgM Aulug9l
4

[

a 2 a kY o a
2554-2565 Glﬂ@]'liJﬂ'J'liJ‘Hﬁ1ﬂﬁﬁ1ﬂﬂlﬁlﬂﬂi$mﬂﬁ\1ﬂﬂﬂq3\lﬂu @YJEJLL‘]J“LIﬁHaE]{IIﬂJLﬁﬂﬂNTI

U

CAYRTGEIRTSIOR RN

Yy Y a s A ] o A s Ao o Y
ﬂ’)'liJ!“UﬂJﬂJUﬂi]ﬂﬁﬁiﬂJ@\‘lll‘ialEﬂ 'E]‘ﬁ‘]J'lUIﬂ5\1ﬁ'fl"NWﬁﬂLlﬁgﬂ’J'liJﬁ'ﬂLu@Q@Qﬂ‘]Jigﬂ'ﬂll@lll AU ﬂigﬂﬁ]'ﬂﬂ’)ﬂ
[ Y Y
% A =

di) ~ ~ &' A a dy ~ A a J I Ao A
WHUNNWANUT WUHNEDHAT WUNTITUBIA LASWUNNTY L‘W’E]“JJizmuﬁﬂTUﬂﬁmﬂJ@Qﬂ’ﬂNLﬂuW Ny

gunoiios 1HIAS AT

Y H
1A A A

ad o A 79 Y a A A o da' A A 1
5N mguumiﬂizqﬂﬁ%smﬂiuiaﬂgnmsﬁumﬁ u:wamuuﬂwuwmmmuaz"ln%wuwmmm UUITU
v '

MDA IREUITUAIIE-210 TINNUATHNMAINTAIY ABLANULANA 190 WEWTTR AU 111 uazdeilgn
a$13 @203 sTUNLUURANRETY ATI9FUYsZIIUAINgNABINAA NENTTIUNRUYANAT O

9 an =} d ) v = a d Y A A
AATUIY ﬂ’JEJ’J‘ﬁmJ‘]JLiEJEIqVIJJNWH'iz‘U“]Juﬂ/lNﬂ’JEJﬂTJmEJiJ AUATICUAIYATITNAITUAAIAUADDUIND

'
o A o Y

a 1 9 1 [ a QO,Q/ = ) d' d’
‘IJ5$LiJ‘Llf’nﬂ’NNQﬂGI@QTﬂfJi’Jlllmgf’nﬁllﬂigﬁ‘ﬂ‘ﬁﬂ%’ulm‘ﬂ‘ﬂT NMHUAANUFOUUNTSAVIDYRS 80 NNIT

v
=

@ o 2 o { a o A o J 4
goususzaunniu 1 nazihdeyan ldudnsizi lassade sUuuy vagmslasumlagiiient e

a (% (% @ { J o [ a 4
Usz1iun1Insz1ea N159A119a Msiasunilasesalseney ﬂ‘Ui$ﬂUﬂ?WﬁJL%ﬁJﬂTﬂﬂ‘ﬂﬂiﬂJﬂJ@ﬁiﬂgEEJ

o

FeranmIntneInenineag

U

HaMsAne: wu Msswunaelnaquandunoiiesd 2565 Innnugnaselagsiu iy 80.21 A1

Y] a Q‘{QI = [ A 9 [ A d o I dy ~ ~ 9
dudszansaviuali miny 0.73 UAFTDAAABDIATINUINOUANY TN mLLUﬂLﬂUWHWLﬂHG}iMWﬂﬂQ’@ 398

¥ v
A A

A Y Ya ! YA 4 v I ooy
AL 60.46 3DIANUT D Wu‘ﬂﬂ’]uhl @u’J’NLﬂﬁ’I lﬂﬁﬂiﬂiﬁuulllﬂu@]u ﬂgu%uﬁﬂﬂgﬂﬁﬁ’m UASHT NINUIDIAS
o w " 2 v Ao & o o A v a @
8.59, 6.85,4.72, 1.85 L1y 0.66 AU 1A1 ?ﬂiﬂiflll\?"]fiﬂi\iﬁi1\1J:ljllﬂﬁuﬁﬁﬂ’f]’]Lﬂ’f]LiJ@\?ul@LﬂulilﬂiﬂG]f

a o

nbas Imsldounlasgivmilugieszningd wat. 2554-2565 WasunilasanaslunguTuaagiemi

111



NsansIsetinaInethlfidesIneg o1): 111-134 (2568) Thai For. Ecol. Res. J. 9(1): 111-134 (2025)

! Y A

;4 v
VOINUNNBATUALTTTUTA NaadIuiosas 72.93 1Az 16.56 aALiae %IEJEJEW 66.72 1182 12.63 MUAIAL

e

Y
A o { {

A U A A o A A 901 A o J 9 A ds! 9
leumzwﬂqﬂmﬁﬂﬂumuwuwwmm NWUNNTULASUT UFATIUIBYAL 5.43, 3.23 11aY 1.84 INWVUITDYDL

U

8.93,9.83 az 1.89 mudian maudasumlasgniludsuanTuaaiinsdsunlassinanuiu

b4
LY

@ L4 = IS dy A o = dy A 1 dy A a dy A o
wnanyal tagwdununinsasevdmaznisiod mcluwumﬂymmu NUNDTITUFIAUA U WUHNNWAU

U

4
A oA

1 o w { { { v a A g},z <
AU anad So8az 30.13, 5.76, 1.48 AINAINY gmmuﬁﬁ’aﬂw Aaun185udnInannnisuenlsznel

Y H

Y o o Y 9 a ¢ v A A o Y 9 a & KA A a
AANADNNUITAUANNIUVNUYUNINTINUDINYHY WU WUNTSAUANUUNUVUTAUA WuNUNUI N
4 A [l 9 A ] A Id a 9 A A [
AUINANUNDIHUIIUU TDYALT 4.17 LUBDDNHINIINLNDI Lﬂugﬂuummmuuazﬂszma [TUUTEAUAINNY
y v a 3 Aw QY A 2 4 y 9 & o o Vo Y
IREENIGICGN Lﬂﬁﬂﬂlﬂugll AUATUINEATINUUU m’nmmumﬂusmuqmmuazsz@mqq INMNUIDY

o w dy A A @ @ ] @ 9y 9
e 6.10 LA 61.15 MUAIAY L!ﬁgwuﬂlﬂﬂﬁﬁﬂj\lﬂTiW%luWﬂigﬂiWﬂ fﬂﬂE]gsluizﬂummwmjuﬂmﬂaw

~

9
%

9 IS dy Adaa @ Yy Y o o A 1 A IS dy

I0YNT 13.59 Llagﬂa'lfllﬂuwucﬂ 1]ﬂfl]ﬂiiu1u5gﬂﬂﬂ31ulmumumula35@']‘1/]’(2{@] NANIND ﬂa']ﬂlﬂuwu
A = ] a S R A A [ [l a ¥ A ¥

‘ﬁjillalf']ﬁ‘lﬂll‘]/]ll]lllllﬂWiiUﬂju@jﬂﬂﬁ]ﬂiiuﬂlﬂquuyﬂ %QLTJUWUWWEJ@?JTJTﬁii?JGB']ﬁ ]J'lcb"lﬂﬁ\iillu’l M

" v 9 o

< VA ] @
ellu'lﬂl,ﬁﬂlmgiﬁﬂluﬁﬂi%ﬁ]'lf]'i)gl"llﬁlﬁ@ﬁlm3“];11“]51! WNNUIBYAL 13.59 LIAS 8.03 ATUATAY

= Iq ¥ a2 A o U ~ a
ETE‘]J: N’dﬂﬁﬁﬂ‘]slTﬁnﬂiﬂ“]Jing.ﬂGlﬁlﬁh’mﬂTuTﬁﬁ]{]nﬁﬁ’ﬁ‘umﬁ‘]_lujpuﬂﬁin!,LUﬂﬂWW‘iﬂﬁlﬂTJmEJiJL“Ii‘LlG]L‘Lla

=\

] ] 9 v
utussinvanvate e 1 1F umsdszdivaaunmssinnudunund@wen lumalSna ldog1edl

a A 1 [ a a o Jd o A o J 1Y
Useansnmn iauﬂumsﬂszmuiﬂﬁqﬁ%'nmmﬁummmumaaﬂumﬂgmqﬁuuazsm‘ummmﬁ%%’umm

QU

a

a L4 9 A a A (Aawv v o dy A 1 o I dy A o dy A
NINIINNUBY ll']ﬂlGIfL‘W'E)@‘ﬁU']f]ﬂ']iﬂﬂ;]ﬁﬂwu‘ﬁﬂulﬁlﬁwuﬂ 55111909 U5NOUANMAUNUAWAIUT WUN

a A 4 A 4 A Y o o 4 ° = ' =
FITUYIA NUNDHAT LASWUNHNTY LW@GI,WLWUﬂ'J'IiJUJUL’E]ﬂﬁﬂ‘Hﬂ! N1YNATDUI LAasNITNDY AN

] '
Y a o A v A

a 9 = J Y A @
VIP(TINLmzLLu’JIuiJ"llENﬂﬁLﬂaEJuLLﬂaﬂﬂﬂﬁiNQuﬂﬁu%ﬁﬂWaﬂ’U’dQLnﬂa’émmmlmmfu%uiuﬂi]%q‘lJu

Y = dy Aa A a dy A A A 9 3 o a t4 @
Glu@'lum’f]ﬁﬂTiqmﬂLﬁﬂWUVlﬁHlEJ'J‘ﬁi‘iiﬁle NWUNIN 'Hi’E]LW@ELGISL“JJUG]’JLWIUGI@G]'I?JE‘TE‘HUﬂWiﬂ!ﬂWiGUfJ'IfJGI’J

[

A A~ Y Jada Ao Y 1 Y o =~ o
GUENLSJ’E)\W]Mﬂ1iﬁl%ﬂi$jﬂ%uﬂﬂuﬂ%ﬂcﬁ)u °])”JEJGI,‘HUﬂ31ﬂllwuﬂﬁ1iﬁulﬂﬁ1uﬂ1i’JNLLW‘L!E]‘1§ INHIANTT
P

A Ay A o A Y oA Y.
W1!‘1/]L’]JWW?HEJLW’E]ﬂTiWGMUWﬁ\?LL’ma’E]iJ’E]EJNEJuVI,ﬂEl,U’E]u1ﬂ§I

[ a o Y

o (v a a a o 4 L4 a d A A A a a2 A
mmAg : dnaImegunal, Tuaaginal, gunmiies, nsnasunlasaslnaguau, maluladgi

asauUIng

'guianssumstamsdeanias aunadon YHIINedeNina IN0UUASIUINTY 1LY 37000
2 [ 4 a @ a
*AuzdunndoutazninensmMans unInendouiiaa uaslyy 73170

* JSUAAYOULNANN: E-mail: prat kon@mahidol.edu

https://doi.org/10.34044/j.tferj.2025.9.1.6261

112


https://doi.org/10.34044/j.tferj.2025.9.1.6261

NsansIsetinaInethlfidesIneg o1): 111-134 (2568) Thai For. Ecol. Res. J. 9(1): 111-134 (2025)

[ ORIGINAL ARTICLE ]

Landscape Structure Changes Assessment to Monitor Green Spaces

in Mueang District, Amnatchaoen Province

Prat Kongsombutl*, Uthaiwan Phewphanl, Sura Pattanakiatez, Chuthathip Srisuwanl, and Patticha Kulsuwan'

Received: 28 March 2025 Revised: 20 May 2025 Accepted: 22 May 2025

ABSTRACT

Background and Objectives: Urbanization refers to the change of both physical and human landscape structures
within an area in response to socio-economic development. This transformation leads to a reduction in urban open
spaces, alongside the expansion of diverse land uses into peri-urban areas, contributing to the decline of green spaces
in both urban and rural environments. This research aims to assess the changes in landscape ecological structures during
the period from 2011 to 2022 by monitoring the diversity of land cover types using the Landscape Mosaic (LM) model
and the LM- Anthropic model to describe the main structures and continuity of landscape components, including
developed areas, agricultural areas, natural areas, and mixed-use areas, in order to evaluate the condition of green
spaces in Mueang District, Amnat Charoen Province.

Methodology: This study applies geo-information technology to classify green and non-green areas based on Sentinel-
2A satellite imagery, in conjunction with various indices, including the Normalized Difference Vegetation Index
(NDVI), Bare Soil Index (NDBSI), Normalized Difference Water Index (NDWI), and Normalized Difference Built-up
Index (NDBI), using a hybrid classification method. The accuracy of the classification results was validated against
ground truth points using real-time data collection via a Global Navigation Satellite System (GNSS). A confusion
matrix was used to calculate overall classification accuracy and the Kappa coefficient, with the confidence level set at
80% and a minimum acceptance threshold of substantial agreement. The resulting data were further analyzed to
examine landscape structure, patterns, and changes in order to assess spatial distribution, configuration, and component
changes in relation to the intensity levels of human activities, following the principles of landscape ecology.

Main Results: The land cover classification results for Mueang Amnat Charoen District in 2022 revealed an overall
accuracy of 80.21% and a Kappa coefficient of 0.73, indicating substantial agreement. Agricultural land was the most
dominant category, accounting for 60.46% of the area, followed by forest, barren land, perennial crops, community
and built-up areas, and water bodies, at 8.59%, 6.85%, 4.72%, 1.85%, and 0.66%, respectively. These results

characterize Mueang District’s core landscape structure as an agricultural matrix. Between 2011 and 2022, significant
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landscape changes were observed. The proportions of agricultural and natural landscape mosaics declined from 72.93%
and 16.56% to 66.72% and 12.63%, respectively. In contrast, developed, mixed-use, and water landscape mosaics
increased from 5.43%, 3.23%, and 1.84% to 8.93%, 9.83%, and 1.89%, respectively. Net changes in mosaic types
revealed a transformation from uniqueness toward areas of dominance and presence. Specifically, dominant
agricultural, natural, and developed mosaic types declined by 30.13%, 5.76%, and 1.48%, respectively, anrd were
replaced by mixed-use mosaics influenced by the convergence of all three components. This pattern corresponds with
the intensity levels of human activities. Areas of extreme activity intensity were concentrated in dense urban cores,
covering 4.17% of the district. Moving outward from the urban center, the spatial pattern took on linear and dispersed
forms, with decreasing levels of intensity and an increase in agricultural landscapes. Areas with very high and high
levels of activity intensity accounted for 6.10% and 61.15%, respectively. Sparsely developed agricultural zones were
categorized as moderate-intensity areas, comprising 13.59%. Low and very low-intensity areas —primarily undisturbed
natural areas such as small and large forest patches and riparian woodlands—were scattered across urban and peri-
urban areas, comprising 13.59% and 8.03% of the total area, respectively.

Conclusion: This study demonstrates the effective application of geo- information technology for quantitatively
assessing green space conditions through Sentinel satellite imagery classification, integrated with multiple indices. The
approach is further enhanced by incorporating landscape mosaic modeling and human activity intensity analysis to
evaluate landscape structure. These models support spatial interpretation of interactions among developed urban areas,
natural green spaces, agricultural land, and mixed-use areas— revealing patterns of uniqueness, dominance, and
presence. The results highlight the directions and trends of landscape structural change, which potentially affect urban
and community environments, particularly the loss of natural green space and open areas, and the ongoing expansion
of urban zones characterized by increasingly complex land use. It offers essential spatial information to support

planners in conserving and managing target areas for long-term sustainable environmental development.

Keywords: Landscape ecology, landscape mosaic, urban landscape, land cover change, Geo-information technology
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Figure 1 Sentinel satellite imagery of the study area in Mueang District, Amnat Charoen Province.
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Table 1 Remotely sensed indices for Sentinel satellite image classification

Index Formular Source
NIR — Red
Normalized Different Vegetation Index: NDVI Rouse et al., 1974
NIR + Red

Bare Soil Index: BSI

(SWIR+R) — (NIR+B)

Rikimaru et al., 2002

(SWIR+R) + (NIR+B)

GREEN-NIR
Normalized Different Water Index: NDWI MCcFEETERS, 1996
GREEN+NIR
SWIR-NIR
Normalized Different Built-up Index: NDBI Zha et al., 2003
SWIR+NIR
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Figure 4 Degree of anthropic intensity associated landscape mosaic and respective anthropic intensity value

Source : Vogt et al., (2024)

leazamiﬂj (Results and Discussion)
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Table 3 Matrix table comparing satellite image interpretation results with ground truth data.

Result of Hybrid Classification

Table Matrix
F* A* M* U* W* T* UA (%)* EO (%)*
F* 128 20 2 1 - 151 84.77 15.23
A* 4 140 2 4 - 150 93.33 6.67
g M* 2 19 47 24 - 95 49.47 50.53
g u* - 2 13 53 - 68 77.94 22.06
E W - - - - 21 21 100 0
é T* 134 181 64 85 100 485
PA (%)* 95.52 77.35 73.44 62.35 100
EO (%)* 4.48 22.65 26.56 37.65 0
® Overall Accuracy) 80.21 % ® Kappa Index 0.73

Remark: *Forest (F), Agriculture (A), Misselaneous (M), Urban and Built-up (U), Water (W), Total (T)

Producer‘s Accuracy (PA%), Error of Producer’s (EO%), User’s Accuracy (UA%), Error of User’s (EO%)
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Figure 5 Land use and land cover in 2022 of Mueang District, Amnat Charoen Province.
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Figure 6 Landscape structure in 2022 of Mueang District, Amnatcharoen Province.
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Year 2011 Year 2022 Net Change
Structure Type
Area(km’)  Percent  Area(km) Percent  Area(km’)  Percent
657.63 72.93 601.68 66.72 -55.94 -6.20
AA. A, Ad. An, And
Developed 48.93 543 80.50 8.93 31.56 3.50
DD, D, Da, Dn. Dan
Natural 14937 16.56 113.89 12.63 -35.48 -393
NN. N. Na, Nad
Mixed 29.20 324 88.62 9.83 54.42 6.59

ad. an. dn, and

‘Water 77 16.63 1.84 17.07 1.89 0.44 0.05

Total 901.76 100 901.76 100

Figure 8 Landscape mosaic structure and flow diagrams area change in 2020 at Mueang District, Amnatcharoen District.
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Figure 9 Assessment of green and Non-green situation form landscape mosaic change from 2011-2022
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Table 4 Summary of landscape mosaic percent change in Mueang District from 2011 to 2022

Landscape Structure 2011 (%) 2022 (%) Net Change

AA 65.75 35.62 -30.13

A 2.06 12.25 10.19

Agriculture Mosaics Ad 1.00 9.32 8.32
An 4.10 8.58 4.48

Adn 0.01 0.95 0.94

DD 4.13 2.65 -1.48

D 0.35 1.51 1.16

Developed Mosaics Dn 0.16 1.81 1.65
Da 0.77 2.72 1.95

Dan 0.01 0.23 0.23

NN 11.00 5.24 -5.76

N 1.31 1.66 0.35

Natural Mosaics Na 4.06 3.39 -0.67
Nd 0.18 1.92 1.74

Nad 0.01 0.42 0.41

ad 0.52 2.97 2.45

an 2.56 3.09 0.53

Mixed Mosaic

dn 0.10 1.03 0.93

and 0.05 2.74 2.69

Water W 1.84 1.89 0.05
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