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Abstract

This research article aims to explore the adaptation of smallholdings in Khon Kaen in
response to climate changes and disasters by employing the concept of vulnerability and resilience.
This article uses a logistic model and estimates parameters by maximum likelihood approach. This
logistic model is to test whether the change of independent variables, which are subjective risks,
physical risks, and demographic characters, affects the adaptive opportunity. The results show that
subjective risk and adaptive opportunity are correlated with statistical significance at 0.05. Result
discussion by using odd ratio technique indicates that when smallholdings face severe drought and
flooding, their adaptive opportunity decreases by 6.5 and 5.9 per cent, respectively. This is contrast
to the situation when smallholdings face hot temperature in which their adaptive opportunity
increases by 9 per cent. The marginal effect explains that for those smallholdings whose household
head are male and having sufficient water, they will have adaptive opportunity increasing by 3.4 per
cent in response to natural disasters. This research article recommends the policy of assisting
smallholdings with a long distance to water resource, creating crop insurance systems and

providing knowledge about a sustainable agriculture.
Keyword: Adaptation, Subjective Risk, Vulnerability, Climate Change
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4. nM9AAIzTidaya
4.1 foulsn 1 lunn99umaneii
. o 4 4 . - .
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MdayanndieaaienilsznaununisdunisaiuazainiuldllsunsulunisAiuanszaznie™ 6o

wlsuldebunsansuzassrtaunastinnieienennsaAuunadnn dudunanlunismionisinems

) o ~ o a P A A o o ~ dl
(rain) FaulsAauNeINes (sufficient) BBLNEWIAIEIANININAN IINNININITINEAT (1= WALNEN 3130

0= Tneifien) MuFEANHENATHTRIAFIANTIRUNEAININGNFARENT 2171 218 N19ANEI 3eld

= aa a o o o dl A °
AN9199 1 aDATanssUUnduTusaudsn I luuuuaans

Variable Description Mean Std. Dev. Min Max
nat_future Climate change adaptation of 5.45 1.53 2 9
smallholding farmers.
- Adapt (1) 176 household 6.17 0.999 5 9
- Non adapt (0) 61 household 3.4 0.738 2 4
sub1 Subjective risk of extremely drought. 7.874 5.744 0 25
sub2 Subjective risk of off-season rain. 10.424 6.630 0 25
sub3 Subjective risk of a break in rainfall mid- 8.966 5.039 0 25
season.
sub4 Subjective risk of terribly hot. 7.609 5.559 0 25
sub5 Subjective risk of unusual temperature. 9.088 6.201 0 25
(during June-August)
sub6 Subjective risk of flood. 5.626 5.951 0 25
sub7 Subjective  risk of epidemic and 9.924 6.119 0 25
agricultural pests.
dist Distance between main water and 16690.04 14983.99 279.44 36030.99
cultivated area measured by digital map.
(Meter)
sufficient Sufficient of water. (1= sufficient; 0 = 0.71 0.455 - -
insufficient)

" Quantum GIS 2.18.24
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rain Water system for agriculture. 0.729 0.445 - -
(1 = rain; 0 = irrigation)
area_m2 Total cultivated area. (Square kilometer) 11,939.91 17,476.55 258 151,929
disaster disaster (1= drought; 0 = flood) 0.578 0.495 - -
gender Gender of ( 1 = male; 0 = female) 0.384 0.487 - -
age Age (year) 56.567 10.26 32 86
educ Education of household head. (year) 5.265 2.613 0 16
incomefarm Income from farming per rai. 4.298 1.9 1 6
incomeoff Non- agricultural income per rai. 2.366 1.879 1 6
fill_loan Loan from Bank for Agriculture and 97974.68 141881.7 0 800000
Agricultural Cooperatives. (Baht)

4.2 WLUANaan Mamsn ek

o d‘ o va o o a . . o dl o v
wuuRtaeeniunldaiaeiine wuuanaaslaan (logistic model) iuluuaaasnngli
Atszanniressaulsauiaadsn (binary: 0,1) Tneldmalianisulasanlaeninunisnszanawuy 1a
AaRn (logistic distribution) 1sza1nsANA2235N191920104A1 Maximum Likelihood ARMENITANANATY

o A4 A 4 o P 4 o gy i A &Ly oa A WM v !
PRILLLANAB9AD LA ALY sHUAN TR I AN UL LAY 1 uazilaranaausldtiesndn 0
aziwiulfdnanlaimasas lifuadurinu  uwazdaluaunisfiduni aanaimeaainainasliaiunsn
Nazlfuuuanaesninniiazidudadunse (linear probability model: LPM) Adluuuuanaaenldiuug
2199789N139LATZTANeY (ordinary least square: OLS) TunnsdszanaunnsQmasla Tunnsedunesio
wtlsmnnuazFaulssiuainsaeduialidnsulsduldniualenia (probability) Aaznnldiafaus
kY (m'iﬂ’fum"qmmLm:rmﬂﬂumﬂquﬂzgﬂﬁsn) TAuniaeiealn wazn1sesunaAdullsz@nsd
(coefficient) arunanaiunalédn Wa £ > 0 faudsfiulianingu azinliilaniananuiiaziduniniu
waziie B <0dsudsfiudAniinau azvililanianonniiaziiuaniiesas Tnelgluuuannis
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o

S
Y=L, +BX+L,Z+PW+e
AU 19

Y usneDs nsUiudavesnemsnslunismnzlgnive (nat_future)
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£ mneiy AruAsILAReU nsuanuasiapaaaeuldduuuLng

X LﬂmﬂLmﬁw‘@ﬁqiﬂmmﬁgmuLm‘umumuﬂizﬂ@u5fgf;|ﬁmﬂioﬁ’m@1ﬂ§L‘Wﬂ (gender)
a1 (age) N13ANEI (educ) s ldannnisinizilgnive (incomefarm) snelfuanniAnisinues
(incomeoff) LLmﬁﬁmuﬁuﬁﬁﬁum (fill_loan)
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(rain) mmmﬁ”uﬁﬂmumm (area_m?2) LATAINNLRLUILANINAEIEINTB (ﬁﬂLLé\ix‘ILL@UﬂqV}ﬂﬁﬂ)
(disaster)

way W LflumﬂLm'm?mfmLﬁﬂaL%q%mﬁzﬁ”mmﬁquﬂiﬁm'ﬂiﬂf:LLé’qguLm (sub1) elunaung
(sub2) dufedng (sub3) Fusflenniieusn (subd) grumgRRaung (Aewfiquieuieiuenem) (subs)

gnnsiel (subé) uazlsaszunaludmging (sub7)
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win annisgeunINnLdan@n luaFaseudtusaume liiinueng g nasiuinesaInnisiudig
Wl uaeFeuiianndnludoussnunensnaanuaniunazasglanausnliaseuaiafungn
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24| sruu | i | aade | uwuas |(9u do| sela
TUNDY 4 ay| o o« [ P
vausy | ield | Aniu | Jostu |Buvsd,| wen

Wasw | 9

394780 o cu o
WugU| Usenu
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.| Al Yol a | . - iy | Aedn
At |, g | lu | Bl | Aesiie/| Jeedl | ane . .
. o UBY N Y Y. e 'l
Jszanu 9 | s, 5. | un3d) | nsin...

AT 71 122 64 19 183 | 217 | 232 185 132 69

SouaY 29.958 | 51.477|27.004 | 8.017 | 77.215|91.561|97.890| 78.059 | 55.696 | 29.114

5NN 1 LaAI NS UA N aaAANNIRENNERAN N LAIURNEAINTI eI

A a9 = e a a
Waliingaunslanialunistfusiaeansmsnsainananaresadidszunslugluiuaes
d oamay v o . R . ey,
ANHLALNITAARNAS el 1 lFaANan13U s N AN AN AN TN UAPS AN LT TN WA NIV A ULEN A
(odds ratio) luuananslaagnn nsdmealiadnIdauLdNsAatl Wun13Tases UL INERZIuIT NI

lanalunislsusinazlantanaslulsusiaeansming  AUe9 odds  AdLAR<INIaNIANINEAINT

g '

suFqdunminaeslanianarlidiusa i 8161 odds azfA1windy 1 (0.5/0.5) unneandnlania

a U

nemsnsdiusanazlanian ldususamingu 8161 odds RANNINNGT 1 unneAddnTan1aninEmang

UsusaiuinnInlanainemang lulsusa uwazdn odds JANaENI1 1 UNeANINIaNIENINEATNT

UFusNanaIaINansnaradsollsesuneMANIL  wariauaiunailuiesarniailasuulasuaann

a o L

odds'" A9 AMNBNENAANNAELITNERAIR NN LA ATYNNATRIZAL 0.05 AINULLAIAD9HADLNY

b4

o 4 A o = s o P o A = o o o
VL@')’]LN@Lﬂﬂm?ﬂﬁ\g@ﬂmemﬂUﬁ'J’]NLﬁﬂ\?ﬂﬂLL@\iW?uLL?\? (sub1) @]ﬂ@gmiﬂﬂq@ﬂﬁ‘qu@m@Q§‘@ﬂ@$ 6.5

o = o o A o= s o = o = o o o
ﬂ@qﬁlﬂ@\?ﬂuﬂ‘uLN@LﬂHmﬁ\ﬂﬁ\g@ﬂLNTQ_JﬂUﬂrJ']NL@EJ\?@qV]ﬂﬂH (subb) Qﬂ@gmiﬂﬂq@ﬂ?UmQ@m@Q3@ﬂ@$ 5.9

" (Odds ratio — 1)x100
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Aalo o o a P . ' Py Do 2 A A

NNAIANNRTI A ATYNATRANA Paszazne (dist) nanadnEinssaeneaInunatinisiunnizlgn
AR o o T = o Ao A
winaw 1 . Tannalunisdiusauaslilfusaeansmsnsiviny fu inemsnsiduniaswalung
wnzign (sufficient) Tannalunisufusiagendninumsnsndinn ldineewelddszanns 3 wih uazwudn

o v o A ¢ o oa & = o i A L
wndinthafeuduaiy Tanialunisdfudaiuau uwazidenelfaininemsnssusieldseliinaui
nasialantalunisdFusaiuau 1.3 win

Tudruaasuansznudauiis (marginal effect) iunnsedunenansznuiiaiinniasuulas

o/ a o dld 1 o o/ . dl v
we9susetungluuundnaesniselantanisUfudareunsmng  anuaey  Odds ratio N

v o o o a & o v o v = o o o
AN UREaW  Tunisesunetiazdniluadtdsunuaziadediauniselanianisliufanes
nemnsng Taetfada@auanlfnadiuininemsnssanidessamenisniiunseuniniveay Tanialunig
Fusaziingadu duneanuinsasnsndianiiaiewiumeg Sunldiieme wazmninemansd

P £ = o o i o aa £y = g P
selfiingaauazilonialunisUfudasiedosssuafiniuiesas 3.4  wanIAnwtaennieaiy
NUIBY AN (2559) FANaNnsnlunsFuRenutsssNT AN USRI selfainnisign
P o o o Saa a , o o ° g ' =
i1 duiuiladedaunidnsnwasielantanislfusiareansmns ULUUANAIUNLIMININEAINGH

d' ' o ¥ (% a' d’l o 2 o o Y v
ANIREN B tLATUUsSATaNnAEauAzin lilanalunsUFusireaananasiesas 8 uavias

AT 7 ANNAAL

ANS19N 2 LaAaANANLIsLANBANNNTaADatFARNITUTUANURIAFI FAUINHATNT

Variable OLS Logistic Odds Ratio Marginal Effect
sub1 -0.03* -0.067 ** 0.935** -0.008**
(0.016) (0.033) (0.031) (0.004)
sub2 -0.008 0.017 1.017 0.002
(0.014) (0.033) (0.033) (0.004)
sub3 0.012 0.013 1.013 0.001
(0.019) (0.041) (0.041) (0.005)
sub4 0.033* 0.086** 1.089** 0.011*

(0.018) (0.04) (0.043) (0.005)
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sub5 0.017 0.016 1.016 0.002
(0.016) (0.035) (0.035) (0.004)
sub6 -0.033** -0.06* 0.941 -0.007*
(0.016) (0.036) (0.034) (0.004)
sub7 -0.015 -0.03 0.97 -0.003
(0.016) (0.035) (0.033) 0.004
dist 0.000*** 0.0001*** 1o 0.0001***
(0.000) (0.00003) (0.000) (3.46e-06)
area_m2 2.44e-06 0.00002 1 3.36e-06
(5.57e-06) (0.00003) (0.000) (2.56e-06)
disaster -0.389 -1.045* 0.351* -0.124*
(0.35) (0.604) (0.0212) (0.071)
rain -0.122 -0.194 0.823 -0.023
(0.204) (0.449) (0.37) (0.052)
sufficient 0.295 1.096** 2.991** 0.159**
(0.214) (0.493) (1.474) (0.08)
age 0.002 0.028 1.028 0.003
(0.009) (0.02) (0.021) (0.002)
gender 0.595*** 0.914** 2.493** 0.106**
(0.198) (0.454) (1.131) 0.048
educ -0.039 -0.086 0.917 -0.011
(0.036) (0.08) (0.073) (0.009)
incomefarm 0.129*** 0.273*** 1.313** 0.034***
(0.047) (0.095) (0.124) (0.012)
incomeoff 0.02 -0.059 0.942 -0.007
(0.05) (0.1086) (0.1) (0.013)
fill_loan 8.28e-07 0.082 1 1.09e-07
(6.62e-07) (0.373) (1.26e-06) (1.56e-07)
Constant 3.982%** -2.966* 0.052* -
(0.758) (1.542) (0.079)
Logistic regression Number of obs. = 237 goodness-of-fit test
Log likelihood = -95.599035 LR chi2(19) = 79.13 number of covariate patterns = 237
Prob >chi2 = 0.0000 Pearson chi2(217) = 22212
Pseudo R2 = 0.2927 Prob > chi2 = 0.3914
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