100

1N AAINNNIZLANSAY: LUNLTEU

=\

QAN ﬂf]ﬁ]ﬂﬂ’s’]&lﬁlﬂilut"ﬁﬂutil‘]_l’]ﬂ

g3n31 Urusna

q

UnNASeRasy

Received: October 24, 2025
Revised: June 13, 2026
Accepted: June 15, 2026

UnARta

ﬁﬂﬁﬁﬁ@'mm@Lﬂ?}lﬂuuﬂm@mwgﬁmmﬂ Tdnanenflupanaiimedesunfidauansenusie
Nptlo 1Asegna deau LL@:mmWﬂf;im?'ﬁfauIm snuziuAnmdanlundensldnseunisiinaet
wULLENdIW ummmﬁﬁiﬁlqﬂizmﬁﬁ@ﬁmm “m@uu‘lﬁﬂmﬂL%qﬂivu[ﬁTf;mealimwnmﬁ@mquﬁu”
(Integrated Adaptive Policy Framework) @115un13annissignsainninsianiau Inadaunszd
wwaAn g wasun3nudadanavcluszsulanuazlssmelng

miﬁﬂmﬁlﬂumﬁﬁﬂL%\i@mmmmumqwﬁﬁLﬂmw"lﬁmﬂ%mﬁ@”ﬂL@nmﬂmzmﬁmmzﬁ
Gailenn meldnseunuiAnnnfin@assuy (Systems Thinking) LAYEITUNALNA AU NI
13upia (Adaptive Environmental Governance)

uansAnENLTn SeRtRanansdtanfeuilanuasdu “ssuufusadeiuden fidwanseny
wuLgnlgsendelAilon 1ATEgia daAn wazganIn TneanadiudulonneRlffaanumsnis
RWIZANY WNWALRAAINNNINIUINAUIasa Nnalng Aty THun (1) sssunfunalduniadng
(2) szuudeyanaznizaianisadidaulaung way (3) NeldaudINLULNENIA

mﬁmmﬁmﬂmmaﬁﬂmﬁ AR NTLAUD “m@uu‘liﬂmﬂL%\iﬂ?”u[ﬁTf;Lmugmmmﬁﬂmm&ﬁu”
lugugnseunislinnzidauleunedmindsvinaAnndaimun %qmmmsﬁﬁlﬂugm‘lunﬁm@ﬂLLuu
ulatneangnsnie nsadedslssdny uazniadinaFepnEangusiatingAgieinialusrazen

HSURATAUUNAIN : §3m3) LU i sujitra.panpum.ac@gmail.com

AdIA : naclanfeu / AuditFainnislasuutlasaningiieania / Anudstudeulaune
/ NTARENTELL / 999NNALNAAIMIAARNLLLLFUFY

B nsansglaviasssunsss M U7 39 afuil 1 unsnAw - Fquieu 2569



101

Climate Change-Induced Disasters:
Policy Lessons and Pathways

to Sustainability

Sujittra Panpum

Independent Researcher

Abstract

Climate change-induced disasters have emerged as a systemic challenge affecting ecological,
economic, social, and health dimensions in interconnected ways. However, existing studies have
largely relied on silo-based analytical approaches, limiting the capacity of public policy to address
the long-term uncertainties of climate crises. This article aims to develop an Integrated Adaptive
Policy Framework for managing global warming-induced disasters through the synthesis of theories,
concepts, and policy lessons from both global and Thai contexts.

This study employs a qualitative theoretical-analytical approach using documentary research
and qualitative content analysis under the conceptual frameworks of Systems Thinking and Adaptive
Environmental Governance.

The findings reveal that climate-induced disasters constitute a complex adaptive system,
generating cascading effects across ecological, economic, social, and health dimensions. Policy
sustainability, therefore, cannot be achieved through sector-specific measures alone, but rather
through the integration of three key mechanisms: (1) networked governance, (2) predictive policy
intelligence systems, and (3) multi-stakeholder participation.

The study’s key contribution lies in proposing an Integrated Adaptive Policy Framework as a
policy-oriented analytical framework for developing countries, which can serve as a foundation for
public policy design, empirical research, and the enhancement of long-term resilience to climate-

related crises.

Corresponding Author : Sujittra Panpum, Email : sujittra.panpum.ac@gmail.com

Keywords : Global warming / Climate change-induced disasters / Policy sustainability / Systems

thinking / Adaptive environmental governance
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nazlanfau (Global Warming) Waznns
Lﬂ'ﬁmuuﬂmmmwgﬁmmﬁ (Climate Change)
TenananilumanuinmadnAyaesianluAnnss
7 21 sudlunaannnisszauesinsieunszan
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(Greenhouse Gases: T
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Economic and Social Development Council
[NESDC], 2023; World Bank,2023)u®ﬂ@ﬁﬂi
dsngnisniieaiiloy-antinyn uaiie PM2.5 uay
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(Folke et al., 2005; Dryzek, 2013)
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\AIEgNA A9AN UWATEININ (Meadows, 2008)
ATLATLUUIAR “899NIALNARILIAREN LI
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UFusn” (Adaptive Environmental Governance)
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(Sustainability Science) Lﬂugﬁuiuﬂm,%uim
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A16190Uy (Kates et al., 2001)
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learning) TuifluRaulagAtyraenisWmLNas1g
glatiuluAnasssi 21 (IPCC, 2023; UNDP, 2022)

52181 EN5ANEN (Research Methodology)
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Design)
= d”rz; av A . .
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Research) luANHUENSANEEMNA 1] SRz
(Theoretical-Analytical Study) Taeldnnsaaa
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LANAT (Documentary Research) Lﬁ’ﬂﬁx‘umﬁzﬁ
agAAMNIAUNazlanfeu AufR wazulaung
@n8190de N lANIALULUIAR “N1FAALTITZLIL”
(Systems Thinking) Lag “ﬁiiMﬁUﬁ@ﬁaLLqmﬁ@u
LULLFISY” (Adaptive Environmental Governance)
(Folke et al., 2005; Meadows, 2008)

2. unaslayaLazuiagdlAgIEI (Data
Sources and Units of Analysis)

fayaildidudeyanfond (Secondary
Data) aMNLNAMNAEINTT 989 ULlaLne uay
LANANTURIRIANTTEUNINUTENA W IPCC,
UNEP, WHO, UNDP way World Bank 99ND
L'aﬂmimmmifmmummi”ﬂmmvl,m TENINY
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3. nsAnAandaya (Data Selection
Strategy)
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A348ALHNNN999UIINLBNA1TAINT 1Y
i@uﬂ@%’m’]i 11U Scopus LAz Web of Science
PUNTNP AU LN UL AZLONATA B TTUE
1 dl dl k74 ¥ o ° o !
reaniagauiinegedes IngldrndnAny 1w

“climate change”, “climate-induced disasters”,
“policy resilience” AT “sustainability governance”

6. N53LAT1zUTaYA (Data Analysis)

EnsAnssiidaiie (Qualitative Content
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(Thematic Analysis) Lﬁ@ﬁwmmuﬁmﬂmmz
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(Trustworthiness)

maﬁnmﬁi%mamwmu%g@LL'mJ
a"N&N (Data Triangulation) BNUNTILFeIL AL
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8. A581599NN19ANEN (Research Ethics)
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Tun198198s Aonldsalazesdeya waznis
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across Four Dimensions of Sustainability)
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T1Adiudn AuddRannniaslanfeauldlaidu
WeNHANIzNUNNATandaN wnwsiiu Gngs
\B9se1” (systemic crisis) TiAAaNANlaaNAA
PEUdNLATHTAA A9AN Lavsruudnanials
U3unaesn swmuigdelud (Sachs, 2015;
Meadows, 2008). AngAnNaINIARINAN L UL
dlu “sruui@enlaedutan” (complex adaptive

~ aa A ] | o
system) Nnansenulufiiviiaannsadesia e
a aa d‘ 1% | .
@ﬂNMMuﬂu@ﬂHmz@uﬂTf’n (cascading effects)
NaluszALasny 32AUTNR wazszaulan (Folke
et al., 2005).
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N138NLATIETASIHANANIALLUIAR
“NITAALENTIELL” (Systems Thinking) WLag
“§99NNNLNAAILIAARNLLLLSURR" (Adaptive
Environmental Governance) WeedunaAInu
Auiudszndalalling tAswgna dean uag
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TNz wANAAIN “ANATNITDTRY
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and collective learning capacity) nnalfinaln
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2001; UNDP, 2022)
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1. JAULIA  ANLUsITUIRYTT UL
HaAuazn1sWunasd19g98y (Ecological
Dimension: Vulnerability and Sustainable
Ecosystem Restoration)

=3 1 v 1 U

NANITANEINLAN N1zlanFauddna L

1 % 1

sYULRIANANNNLL T ZUNR NI Ut N9 Fa LY
v
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~ o y o o ]
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(planetary boundaries) (Rockstrom et al., 2009;

v ] 1

IPCC, 2021) dmiudsemelne Nunasilanay
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NIAAUATITHLDLATIN hUIN “NTLFLEN
UUFIUITUUUNA” (Ecosystem-Based Adaptation:
EbA) H1l32@nFA1NNINNIIN194ANTLT

. 4 4 X
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NINRNIFITNTNANLINTAAAINLA LN TR N T

¥
Tuszezeng (Munang et al., 2013). uananil
nsldfeyaniansaumna nsidousanaesg

¥ 1
LAZNNIUTMNIAANNITINUARLILIE AvieU fadae
N2 ANENNUD91TIE LN A UAILIARDN LAY
anANdaLgalunNT N INeng (Berkes, 2018)
a =] 1 n&l

T Tas2UL NANITANINLAN N3 w9
sruLRAndstiualufasande “679N10LNA
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4 4 o . e e e
fezenleataya Ml asAnsyediu uas
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%3 s s 6 o
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8119 (Folke et al., 2005)
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2. UALATHINA : ANNEANLULAZNNST
U5UMIRITELLLATHENA (Economic Dimension:
Economic Resilience and Climate Adaptation)

nan1sAnHLanaliiiudn nnnzlanfau
Huadegaliine “annitdsmeunadelaseadng
m\‘lmﬁ?‘h@ﬁ@” (structural economic vulnerability)
TAELANIZ IUAIANBEATNITN WA Wazuagld
GH deldFunansznulngnsannaRiTEng
Qﬁmmﬂ (Stern, 2007; World Bank, 2022)
dwiiisznalnaangadeniaiasegiaann
feiTRdaNafa GDP NM3419911 LAYAINETAS
n1ea s luseiuge Tnanguanelades iy
m@ﬂixwumﬂﬁ'zgm

HANNIAUATILT Ngadna “Lmﬂ:@ﬁ@‘ﬁ
tavieiusianiannia” (climate-resilient economy)
@i’ﬂLﬂm’f@\iLﬂﬁﬂu@ﬂﬂizUULﬂiwgﬁ@L%qLéfuvl,ﬂzj
\ATEAARITHILATIATEFAAUN LAY (green
and circular economy) Faunnsldminenns
BEI9ANAT N1TAAAITLAU WATNITAI UL
NANIUAzam (OECD, 2021; Sachs, 2015)
nalng1Anydszneaudog n1eRudidan N
AFURY srULlssAuAAuNTR meﬂmuﬁluvj

\Tetlaarin %ﬂ]‘ﬁ]ﬂ@ﬂﬂﬂ’mLaﬁl\?VI’]\‘lLﬁi‘]ﬂ'ﬁﬁ@LL@fb

99

v a

QI al -ﬁ o o a
WWHTAAINAINITD I UN1T N UF AN NTH
(ADB, 2023)
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3. RRAIAN : AMUURDNAUAZANLNN
n15USuUAIURITNTY (Social Dimension :
Inequality and Community Adaptive Capacity)

HansAnEINLGN Aamifainnnylaniau
denansznusianguilszusatingliandau Ins
WNIZINBATNIILLNE WINIUUBNTTUL WAL
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wiewandlaseaie’ uaz “Aanallaifluassy
Vﬂx‘i?ﬁlummﬁﬂm” (environmental injustice) B84
daLan

mm“\umnﬁ%g@%dﬂ AYNANNNINIUNNS
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Wusedaiee wAtuegiy quniedenn’
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(Adger, 2003). °1;N°nu1‘71'ﬁl,ﬁ?®°ﬂwmméfmﬁ@
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uanaNid wamsAnENganLI “sssanAng
wULRd9usN” (participatory governance) Laz
“NIANATRINNAIANTILFUAY” (adaptive
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53ﬁ@Lﬁ@°ﬁ’)ﬁLﬁ§@ﬂ@:NLﬂﬁ‘ﬂ::‘]_l’]\‘m?;iwifsm%LL@%
waluein

Tudeszuy pornddiunedapsdainann
miﬁ@miﬂﬁwdwﬁgmu an1uiy uaznaln
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o o

“NRANAUNNIEIAN” (social resilience) LaZaM

a 9
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ANz Urestsraruluszazeng (Folke
et al., 2005)

4. APGUAW : NMFWAUITZULFUN WA
fnugusanNaInIA (Health Dimension :
Climate-Resilient Health Systems)
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2022; Watts et al., 2021) Tutlszwelng floyun
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etal., 2015) WiIARA One Health LAY Planetary
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(Whitmee et al., 2015)
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LAZAIANLTN AT Nd519A NN UASAY
qunwluszazend (WHO, 2022)
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nN1sRaLATIEML IRl une
v 1

ANNTRAATIZIIAANR & TaRE LT
“neauula U1 IYTINNITNa AN ET9E W
(Integrated Adaptive Policy Framework) #
UsznausaaainasAlsznauaidny laun (1)
879N ALNAELATRTNE (networked governance)
(2) szuudeyanaznisnainsaiidaulaune
(predictive policy intelligence) kay (3) N9
HdoudanuuUNNIA (multi-stakeholder
participation)

=] dg/l nl/ A a al v

NANN9ANENT9N A NEatidaulauna L
NAANNNNTANANUIUNIATNTYTRlATINNTUR
33 MNUANAAIN “ANAINNnTegszLLUNNg
= v o o dl aa o 1%
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v

(Walker et al., 2004; Kates et al., 2001) A1y
ATUIMNIIAN IR AR LR35 21 Aganily
% dl “ v a a, ]
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anilsaua (Discussion)
NANTTANEIELTa1IN AuRTRaNnn19Y
TanfauluanunsneiuneldfaensauAndaudu
& o 1 a | [
yranTsaAn1suLLLandduansall unnusl
“AngAdszLY” (systemic crisis) NiaNleei
oA iswgna daan wazguniwidnsdaaiuly
ANBUENATR (dynamic interdependence)

ARAAARIALILUIAA “N1FAALTNTZLIL” (Systems
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Thinking) 984 Meadows (2008) LAZLUIAA
“Resilience Thinking” 184 Walker et al. (2004)
Tinesin szuUdeemLazITULTAT ALATLE
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Tudfnileanunsndanansenusedndfnia
ludnwouzgnld (cascading effects)

daumudAnyLlsznmauanae Az
gavrzuuinaldlfduineslymininennsg
f790TA LLm'Lﬂugmmmmwiﬂﬁumww
wsegiauazdaan Inaannzludsvinanias
Wann 1y dsemdlng Paninansnsuas
NINLNNIEITHENF bUTLALGY NANITANHIAS
ADAARBINLIWUIAA Planetary Boundaries 184
Rockstrom et al. (2009) Fdd N Ay
AnaNTAT89ETTNTINRATHaUNALNIAF 1AM
Lﬁﬂqﬁ@ixUULﬂiwﬂﬁ@LL@x@mmW%?mmmww‘
Tuseazeng

UsymsTiges HANNANETIN “PmEsEy
Feulene” ﬁ%ﬁu@@jﬁw-ﬁmummmmmiﬁg
mmwi‘%u@%iﬁu “AnannaessyunlunsUiusa”
(adaptive capacity) LAY “699UNALIALLL
1J7041N13” (integrated governance) %'m@mm%m
LLUIAA Adaptive Environmental Governance
U849 Folke et al. (2005) ﬁLﬁuﬂqiu‘%mﬁmmi
WLLE Ve mmﬂmifm WAZNTRAIUTINTD
FANEANARIL 9 NIFILATIZIINLI Wlen el
mmﬂizﬁw%quqﬁﬂL‘fluu‘ﬂﬂmwmﬂmim%g@
walulad wazguguidifaaiu wanndanig
u?mil,mmqm@uﬁ@q&mi

Usznnafianu nanisAnsnansliifiug
“AIvABNaNE AN FufladegnAnyd
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geils InRTAAINANITalunsUFuARAING

naNaw avviewdn IngRnNenARRATes ‘AN

WusssunnedsAn” (climate justice) mugj"LﬂrTu

' '
an v

Aduanfan TeaanARaIiLNIUaeY Adger
(2003) ez UNDP (2022) fdundn N IWRLNT
ﬁqﬁuﬁ@aﬁq@guuﬂmmmmmwiﬂl,ﬁﬂmmzmi
dntaninwannsasnafussy

uananil wansAneddn “QUNIN" AQT
gﬂumLﬂuLmuﬂ@ﬂwmmiﬁmm@ﬂwFfﬁu
wnnanaiuinesuadwslananisaesulane
dansnniz esannazlanfeudsnansenuse
zgmmwfyT\ﬁmqmﬂ anla uazAATIATR T
an8130ug busTezE g HoAunuiiaenadesiu
LAR One Health LA Planetary Health ﬁmmfh
AU NN AL NAANAINGUNTNTEN
AundeuLazIzULTALE (Whitmee et al.,
2015)

TuiTaaAANT UNANIAWRIN NS
Fonaseftilugalanfeusndudeatfeuan
“WUIRAANNTABLAUBINAIINGR" (reactive
management) lilg “nisa¥1aszuufifannu
taneuidalaseaine” (systemic resilience)
N1UNTAL Integrated Adaptive Policy Framework
%mmmmms@mﬁm@ faya Laznsidausau
dnl8aeiu neaudsnanaaunsaldidugiuly
n1raanuuuulaufsaissuedniulscing
AAIWENLN 1‘7{5’1’@\1Lm%m%ﬁ@ﬁﬁmmqﬁwmm
wazpN lwteuredingAnieniAlueuAn

Tnsiaq nansfnenasieudn poadiu
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\BNTU THTW WAZBIAANINIATING 1NaaF 19

108

'
o =

= Y o A é‘/ o a a
&epunanunsnFaug fuile warusoaningd
nienAlfatnsaiiiaanazdatiu (Kates et al.,
2001; IPCC, 2023)

ABLAUBUUE

datduanuzidaulauns (Policy
Recommendations)

HANNIANENTIN ML ANNIRE TR
annazlanfausifludacdguann “ulene
\IamaUAUDY” (reactive policy) Tlg “ulatneds
UFudauuuysannig” (integrated adaptive
policy) AidenledRting \wisugna deAn ua
gunndnsneiiluseiulaseaig (Folke et al.,
2005; IPCC, 2023) §§AWmILN “8970N LA
WAzaene” (networked governance) LWI@L%@NTEN
N19Y1N9IUILNININ UL UFIUNANY BIANT
1nAsasdauiasiiy NAeNTY WazANALsYn
Faan NnalANTaLNIIUTMITULLNALTEAL
(multi-level governance) FeazdaeifinAany
tavgunazilsz@nsninaainisdndulaiia
uleiung (Ostrom, 2009)

UANANT AAIdAR “sruUtayanNaInIA
LL@tﬂQﬁNLgﬂdLLﬁdmﬂa” (National Climate Risk
Intelligence System) iftaysannistayadiu
Auanden quam iAsEgna wardenm el
gudeyames Ingldmatulagfarauazdynn
Uszhing (Al) Lﬁ'@mﬁumumimmmmﬁmmi
u?‘mﬁ?mw@mﬁqa;ﬂ (UNDP, 2022). maufiy
£ ﬁ?ﬁmmﬁﬂﬁuuiﬂmﬂmmﬁ@mfmmﬁ
(low-carbon economy) HunalnAN&aTan
NITAINUATUNANIUAZDIA WATNITATLAYY
LATHIRANYUIREY Wie a3 uAI AN
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\AsEgNAuazanANILTITUNeARINg AN
anNAbugEazeNa (Sachs, 2015; OECD, 2021)

Talduawustdad)is (Practical
Implications)

Tl iR viseaua1aigasimun
srULFeUSEauTIA (early waming systems)
naanlasdayagiainia guniw wazianis

= & dll al a a a
wuuGEsalnd amnlsyaninwlunisiuig
AANNINIERNIBULATAAAINTNGTYLALITDY

& d 4 A
dszrnru Ineaniclununidesge 1y wun

A R a4 oo
T8E WUNINEATNITH LATIUALNAINLNT DY
tlymiuaiemisainiAedesatilas (WHO,
2022)

& ! L4 QI Vo

avAnsUnAsasdauiiasiuaaslafunisg

w@snAnanIwlunNIgdan “unuliufasanis
A - o &4

wasuulasaningiannidszaunun” (local
climate adaptation plans) MiTlatenialvigu
nunldausanluniseanuuuuiasnisiuile
AuMiR Feavdona¥ie “gRANAUN9dIAN”
(social resilience) WAZINNAIINAINITDIUNNT
v
Wudnnasguauluszazana (Adger, 2003)
LAY NIAINARITYIUINITUAN ESG
Wwaz Climate Risk Assessment 191131
NIZUIUNIILENNTRIANT INBENIZALNIATTIU
N1eAHUGIAT TR AT EILAZAARAIINIALY
anaNldndusurasgiainialusuian
(World Bank, 2023)
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UDLAUALUELTIITINS (Academic
Implications)

AT HANIANETI TN ENsa L
maﬁm:méﬁuﬂﬁim?;ﬂuuﬂmmmwgﬁmmmmﬂ
nsdAnzinuukengdlu lilg “nnstiasnziiids
TTUULULYTUINIG (integrated systemic
analysis) R DY \ATEgNa 9AN LAY
gunwdnaneiu nelFAnseuLAn “n1shnE
72UU” (Systems Thinking) LAy “G9941ALNA
Faunadenuu s’ (Adaptive Environmental
Governance) (Meadows, 2008; Folke et al.,
2005)

uAnmidfague “nreuulauned
yiﬁmﬂ’mﬁ'ﬂmm{fﬁu” (Integrated Adaptive
Policy Framework) lugnuzasAnnuiiiauunin
(conceptual contribution) fignunatilisesen
gn139de@etlsrane N385 ULA1A9LT
wlaung waznisimmefilTauiausendng
Usznaldlusunan Taatanizluniunaes
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lasesafaiAsegna anntiu uasninginslunig
Fuflefuingfgienie (Kates et al., 2001;
IPCC, 2023)
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WltNea15190uy RIWIAREN LATNNIWAILNT
defiuluifvaspauiioveu nsdeulion uas
nsLEnannIzAu i ivenzedlangAing
qﬁ’mmﬂ (Walker et al., 2004; Dryzek, 2013)
mﬁﬂqmgﬁuﬂﬁ‘lﬁ’f‘%’u (New Knowledge
Contribution)
asAnnFlmsiaasnisdnmnil e nns
Wnu “nrauuleunedelfusanuuysannis
Lﬁl’aﬂmmfﬁu” (Integrated Adaptive Policy
Framework) @a13UN19131N9aANN9AgNLIFRan
nazlanfau TaglauanisitATIeddanm
lugue “sruudfusiadedudeun” (complex
adaptive system) AidenlaiAnna \ATHFNA
&apn wazgunmdnsneiuetnaduszuy nnele
NIALLUIAANITAALTNTELIL (Systems Thinking)
LAZEsTNRLNARILIARENULLA S (Adaptive

Environmental Governance)
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wananil nMeRnEAfaENENIaLNNT
ABLNYAINNIFIATIZHLLLULENEU (silo-based
approach) TlgnsiAssiGiassunuuLysanng
(integrated systemic analysis) laglauadn AN
Fafudeuleunaiinannisvineausaniuaes
anunalndndy 1un (1) sssuniunaidaesadne
(networked governance) (2) ixuuﬁmﬂmmzﬁmi
AranTTndlEuleune (predictive policy
intelligence) WAE (3) NNINAIUTINULLNYNA
(multi-stakeholder participation)
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aanfuiuanliLLweuredngAgieiniAly
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