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Ubon Ratchathani is one of tilapia culture provinces and sensitive to climate change both from
drought and flood. Studying the factors that influence adaptation to climate change for tilapia cage
culture aquaculturists will be play a significant role to appropriately prepare for aquaculturists. Primary
data were collected from 200 respondents and analysed using Tobit regression.

The study found that tilapia cage culture aquaculturists revealed a relatively high awareness
and understanding towards changes in climate change. Aquaculturists were more concerned about the
increasing rain and drought conditions, which would impact tilapia farming in cages. This resulted in
many adaptations, such as in cases of excessive rainfall or flooding, where farmers adjusted by safely
relocating the cages and consistent monitoring water quality. In case of drought, they adapted by moving
the cages to areas that had high level of water and adjusting the stocking density of fish within the
cages. In both cases of flooding or drought, it is observed that tilapia cage aquaculturists engaged in
planning other careers to reduce risks. Regarding to the factors influencing the ability to adapt to climate
change, it found that during both in rainy season or flooding and hot season or drought, factors that
enhanced adaptability included the increasing age of aquaculturists, heightened perception and
awareness of climate change, participation in tilapia farming training, increased concerns about changing
weather conditions, and the internet access for aquaculture knowledge. Building community factor and
contract farming factor only affected to adaptability in drought situation. In contrast, the factors that
effected adaptability during both seasons included increasing debt, reliance on tilapia farming as

a primary career.
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The recommendations for tilapia cage culture aquaculturists in Ubon Ratchathani area might be

to diversify livelihoods to reduce the risk associated with income and they should reduce debts to

increase the ability of adaptation. Other cage culture tilapia aquaculturists might promote an increase

understanding and awareness of climate change and enhance an access of the internet to increase

knowledge for tilapia farming. Moreover, farmers should be supported building community networking

to have the potential for adaptability.
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Table 1 Characteristics of aqua culturists and the measurement type

Variable Description Measurement type (unit) Expected sign
Dependent
Y Average adaptation score Interval scale
Independent
AGE Tilapia cage culture Ratio scale (Years) +/-
farmer’s age
EDU Farmer’s education Dummy (1=Higher than high +
school, 0=The rest)
ACTIVEDEBT ~ Amount of active debt Ratio scale (THB) +/-
COOP Cooperated with others Dummy (1=Yes, 2=No) +
CMAWARE Climate awareness score Interval scale (Average score) +
TRAINING Attained to tilapia culture Dummy (1=Yes, 2=No) +
training
FARMTYPE Joined contracted farming Dummy (1=Yes, 2=No) +/-
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Table 1 (Continue)
Variable Description Measurement type (unit) Expected sign
MAINOCPT Culturing tilapia as main Dummy (1=Yes, 2=No) +/-
occupation
CMCONCERN  Climate concern score Interval scale (Average score) +
INTACC Internet usage for tilapia culture  Dummy (1=Yes, 2=No) +
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Table 2 Costs and returns on tilapia cage culture farms between rainy season and summer season

(Baht/cage/cycle)
ltems Rainy season Summer season
Cast Noncash Total Cash Noncash Total
(Baht) (Baht) (Baht) (Baht) (Baht) (Baht)
1) Fixed cost 53.89 561.08 614.97 53.89 561.08 614.97
2) Variable cost 67,632.38 1,623.47 69,255.84 49,262.14 1,623.47 50,885.61
3) Climate change 16.43 581.03 597.46 23.61 851.90 875.51
adaptation costs
4) Average size of 46.33
cage (m?)
5) Stocking rate 1,395.25
(units)
6) Cycle (months) 4-5
7) Average income 66,263.20
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§umamm°ﬁu (AzLuUAABYINTY 4.52) (Table 3)

Table 3 Awareness and understanding of climate change of tilapia cage culture farmers

in Ubon Ratchathani

ltem Mean S.D.
1) Human activities are a significant cause of global warming. 4.26 1.38
2) Earthquake is a result of climate change. 2.81 1.75
3) Greenhouse effect affects climate change. 2.97 1.82
4) Climate change leads to the melting of polar ice caps. 4.14 1.39
5) Climate change is a global phenomenon. 4.42 1.26
6) Climate change results in increased flooding and severe droughts. 4.52 1.04
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Table 3 (Continued)

ltem Mean S.D.

7) Traveling through mass transportation systems helps reduce 3.69 1.62
greenhouse gas emissions.

8) Using LED bulbs helps reduce greenhouse gas emissions 3.44 1.71

compared to using general light bulbs.

9) Purchasing products with green labels contributes to reducing 2.17 1.58
greenhouse gas emissions.

10) Rising temperatures result in accelerated plant growth 2.60 1.73
and faster crop maturation.

11) Elderly people need to avoid hot weather to prevent 4.25 1.35
health issues.

12) Climate change causes mosquitoes to grow and reproduce 2.89 1.82
at a faster rate.

13) Wearing clothing made from natural fibers helps prevent 4.07 1.40
worm weather with temperature reduction.

14) Building raised houses and preparing flood protection 4.89 0.38
equipment are part of adaptation.

15) Information from government agencies support adaptation. 4.59 0.98

Total 3.71 0.65
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Table 4 Concerns about climate change impacts tilapia cage culture farms in Ubon Ratchathani

ltem Mean S.D.
1) Heavy rainfall affects to the tilapia cage cultures. 4.62 0.97
2) Cold weather affects to the tilapia cage cultures. 3.00 1.77
3) Rising temperatures have an impact of tilapia cage cultures. 4.50 1.16
4) Drought affects to the tilapia cage cultures. 4.75 0.87
5) Flooding affects to the tilapia cage cultures. 3.27 1.70
6) Climate changes affects to life, habitat, and assets. 3.29 1.76
7) Climate changes affects to higher costs of living. 4.04 1.46
8) Climate changes affects to traveling. 391 1.63
9) Climate changes affects to physical health. 4.10 1.52
10) Climate changes affects to metal health. 3.83 1.64
11) Climate changes affects to water scarcity for consumption. 272 1.86
12) Climate changes affects to agriculture production. 4.02 1.50

Total 3.83 0.65
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1ANTILINLRUS UL BN15UE gunUasanIn

¥
a =%

u
pilonaNnTusleuiy denndesiuauideves
Aryal et al. (2020) wag Charles (2007) & auanalei
Windarud1AgueIn1ssuiuazauinarenis
LU?{suLLanamwgﬁmmﬁ (Table 2)

1.2 Jadviifinaviiliaruaunsalunis
U%’Uéf'adanﬁSLﬂﬁﬂuLLUaaanﬂwQﬁmmﬁ‘uaamwm

v ‘:’l =Y L4 E2 1 = Nya
{Laeevaniialunszdeanas laud n1sdvidu

(ACTIVEDEBT) i wazn1suszneuendmass
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(Solomon et al., 2014) uaﬂmﬂﬁ?u (Table 2)

2. JaduiiidnsnadanusuisalunsuFuiaann
nswasunassagiianialuggfou

2.1 Jadeiifinavinliiaanuaunsalunis
Usudananisiud suuvasaningdeiniAvaa
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Yarda (INTACO) azfimanuaiuisatuni1sususi

'
a

WRUTUYINAU 0.14562 ATWUY WAZINYASNST LAY
W%UﬂﬁamuLﬁaﬂﬂsl,wm?iyaqﬂmﬁa (TRAINING)
JzilsziumnuansalunsUusiudu 0.11830
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uanasueuslungu wu neasnsiinisldgunsal
01988195 WA UL BAAFUNUNITINELE B B
A9AAADINUIUITBUDY Mohammed et al. (2014)
wae Aryal et al. (2020) fiwansliiiudsaiudfy
204n159 288 p31NATBUBNTA T BN TR N SERU
mnuansalunsususivenneasns snensides

wngld ssvatdalunsstauuuinuaswusd eyl

(FARMTYPE) 2zifiuszauainuasnsalunisususa
YDUNWASATIINAY 0.10725 ATLUY 198 1N51Y
Lﬂwmm@,gﬂaﬂmﬁﬂumzsﬁqﬁﬁﬁﬂ’uﬁﬁzyfm%lﬁﬁuu
ANY LU N1SIABUTH N15YIEATIAdaUlsAYAN
warlinnudiemdedy 4 anfunuveusendiin
Waduayuwazemae (Table 2)

2.2 Yadeiifinaviliarnuaiuisaluns
U%’Ué‘\"wiamsmgauuﬂawmamwgﬁmmﬂmm
nwnsnsiseaniialunszdeanas Tdun nnsd
wilau (ACTIVEDEBT) msidsadanfaduendwman
(MAINOCPT) pensiitfdndy dsvininumansgides
Uandalunsedaiinisusznavandmmidssania
uendunanlaelyderdwasy avdseav
ANaNsalunsusudlatiosnin 0.23868 Azl
annsassugldininunsnsiussneuantnEssanda
Wuerdmasuariinsusudalannin wmsizaiunse
Ususluvendndu 9 lmamnunselfideuadly
Faldnalufisniauieafuiusuusiasnisususa
Tugasu waewuiwnnineasnsgidesUanialunseds
fndaunsdne wanslfiudsnnsenienisiv
vouinuasnsilifiGuulugunsaludlunnsuiauds

AINaraN1US UM NENINT UN19Nanad (Table 5)

Table 5 Factors affecting tilapia cage culture aquaculturists’ adaption in rainy and summer seasons

Variables Rainy model Summer model
AGE 0.00596*** 0.00593%***
(0.00189) 0.00181
EDU 0.02533" -0.07946M
(0.05361) (0.05801)
ACTIVEDEBT -0.00031*** -0.0003%***
(0.00008) (0.00008)
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Table 5 (Continued)

Variables Rainy model Summer model
COOP 0.00029"° 0.14817***
(0.04544) (0.04278)
CMAWARE 0.07315%** 0.52717***
(0.02518) (0.16937)
TRAINING 0.14194%* 0.1183***
(0.04311) (0.04313)
FARMTYPE -0.02383"° 0.10725%*
(0.05666) (0.05379)
MAINOCPT -0.22879*** -0.23868***
(0.04632) (0.04275)
CMCONCERN 0.04492** 0.00827"°
(0.0222) (0.17095)
INTACC 0.20739%** 0.14562%**
(0.05765) (0.04796)
Constant 2.19033%** 2.41608***
(0.17365) (0.18387)
Pseudo R-squared 0.4982 0.65500

SD in the bracket and *** ** * and " are significant at 1, 5, 10%, and insignificant, respectively.
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