heliyon_Arifah.pdf

4

Submission date: 09-Apr-2023 10:19AM (UTC+0700)
Submission ID: 2059320670

File name: heliyon_Arifah.pdf (1.17M)

Word count: 12186

Character count: 66280



22

Contents lists available at
Heliyon

journal homepage:

Climate change impacts and the rice farmers' responses at irrigated (]
upstream and downstream in Indonesia ;

Arifah |, Darmawan Salman -, Amir Yassi , Eymal Bahsar-Demmallino

hwre Schoul Hasanuddin Universiry, Makassar, 90245, hufonesia
2 State Pofytechnic of Agriculnery. Pungkg, 90652, Indonesia
* Faculty of Agnculiire. Hasanuddin Universiy. Makassar, 90245, ndonesia

Keywords:
Pereeprum

rnowledye

Climute dimyge
Adapeotias )

frriganion

Introducty

Agriculture is the major contributor to the Indonesian cconomy.
producing food and employing approximately 30% of the workforce by
2020¢ ). However,

Climate change impact is one of the major challenges facing farmers in

tropical and sub-tropical countries due to its negative impact on agricul-
ral activides. A deercase in agricultural production has been caused by
an increase in ;mmpvnmlm. changes in rain patterns, and extreme di-
mates ( = % }. According to
the severity of droughts, storms, and floods is expected to risc as
climate patterns change. Drought reduces crop yields ( )
increascs plant pests and diseases ( '), and posec a significant
threat to tuture global food security (¢ ).

Lot
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the counory usually faces the problem ot reduced production of agricul-
tural products due to climate disasters. The praduction of rice, which is
onc of the main food crops, has decreased by almaost 1% in the last 3
years, leading 1o a decline in the National GDI' by 1.26% (

). This was caused by rising temperatures and reduced
rainfall, which affected the livclihood system. making small farmers
%xc vulnerable to exireme climartic events ( E ).

s a result, adaptation to the effects of climate change isrequired in order
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to reduce the vulneral of their livelihood systems. Farmers imple-
mented a wide range of adaptaton measures in response to climate
change conditions, such as non-farm acdvites ( 1
improved seed variety (0 ). and crop diversifi-
caton ( ). Previous researches have found that farmers
who have a good understanding and perception of climate Lhtlnﬁﬂm
more likely to choose the appropriate adaptation strategy (
1 ).

ﬁic concept of perception is essential to understanding  and
respanding to climate change risks ( ). This is formed by
knowledge of the environment and involvement in lh%rpruanm of
an event or information ( 4 g8 ). Ac-
cording to and . perception
is a subjective measure of a concept that is affected by demographics,
social, political, and cultui¥actors. as well as the environment. The
demographic variables and Socio-economic characteristics that influence
farmers adaptation decisions including education level, age, gender and
houschold size ( i X

The lactors of age and farming experience are indicators of attach-
ment to a place for a long period, therefore, it recognizes climate change
and the chuanmn of !um] Iumwlndgc about environmental man-
agement ( ). The differences
in reeptions between md:\ iduals about climate change are caused
by their long-term observations of some variables such as temperature
and rainfall ( 4 TR

Research on climate change perceptions has shown that farmers’
perceptions and knowledge are the fundamentals for ther adapE#ion
actons to facilitate susinable agriculwral practices ( F

iy ‘ ). Previous studies have
cxammcd the Lnnwlcdgn and pcucpunm of fﬂls on irigated and
rainfed land ( ] : M
). However, there is ne research on
hnncr< know!edgc and perceprions of lowland rice comparing n-
stream and upstream irrigation arca, causing a limited exploration o
principles in the adaptaton decision-making process. Several rice ficlds
in the downstream area of Bulukumba Regency, South Sulawesi Prov-
ince, Indonesia are experiencing problems with water availability,
espeaally when there 1s a change in rainfall Irrigated rice Helds in the
downstream are more susceprible to drought than irigated rice fields in
the upstream arca because of the limited sources of warer, leading 1o a
decrease in rice productdon. Therefore, this research analyzed the
tammers’ knowledge, percepd . and adaptation cfforts at downstream
irngated rice with a higher nsk of climate change and compared to the
upstream. The results of this study provide a substantive theory %ﬂ
conditions, actions and conseguences in the context of adaptation to t
impacts of climate change on the dow m and upstream.

The rest of the paper is organized as follows. Section 2 provides a
review of the existing literature. Section 3 then includes a description of
the study context and methodological approach. Section 4 discusses the
empirical findings o ners knowledge, perception, and adaptation, as
well as the results. Finally, in Section 5. we provide our conclusions,

including policy implications, limitations, and future rescarch
recommendations.
2. Literature review

@5 section provides a briel overview ot’ﬁ existing literature on
f ¥ perceptions of the impacs of climate change on their fams.
The 1mportance of perceptions of climate variability and the factors
that shape perceptions in the adaptation process has gained much
attent] since the carly 1980s (Whitmarsh and Capstick, 20
Islam et al. (2021) reported that farmers perceive high salinity as t
impact of climate change, which decreases rice production in
Bangladesh, Meanwhile, the majority of farmers in Pakistan expericnce
specific and unusual dimate changes in temperatire as well as rainfall
intensity 1n several regencies of Khyber I'akhtunkhwa Province (
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1 ording 1o Guo et al. {2021), most farmers in China
pereeive that climate change is occurnng and has an impact on agri-
cultural products.

The literarure review conducted by + reported that
research reeptions of climate change impacts was generally domi-
nated by southern and eastern African countrics (Ethiopia, Kenya, and
Tanzania) and South Asia (Bangladesh, Nepal) with few cases from the
northern, central, and westem regions. This demonstrated that there was

I a lack of knowledge on how Indonesia, panicularly the vierable
smallholder tarmers. perceived the effects of climate change. Farmers
perceptions of climate variability can significantly i t their ability to
cope, mitigate, and adapt. Thercfore, this research aims to provide an
overvieyf®®i the percepoons of upstream and downstream irrigated rice
farmers on the impact of climate change.

'\oconﬁm Tayloret al. (1988), the four coherent elements, that can
influence farmers' perceptions of climate change include expericnces,
memaones. expectations, and definitions. Meanwhile, experience serves
as a benchmark tor assessing future environmental expectations. Per-
ceptions may be impacted by prior negative climate change experiences
(Escarcha ¢t al., 2020; Taylor et al., 1988). Perception is a subjective
phenomenon because different people in the same arca may construct
different perceptions about climate change. The perceptions they
construct dcpca'! individual characteristics and geographic variations
( ! )

Farmers’ pe tions of climate varability are very complex and
include various psychological constructs such as know ledge, beliets, and
attitudes. These tactors are influenced by the characwenistics of the

mer s household, past experiences with the local dimate. parucularly

¢ impact of climate change on agricultural productivity, socio-cultural

coniext, and geographical conditions (Whitmarsh and Capstick, 2018).
Based on a previous report, it was discovered that education, (853 i
come, and agroecological influence farmers ability to understand climate
change (Gunamantha et al., 2016). Climate change is communicated
through mass media, interpersonal communication, formal lcaming, and
other non-formal channels (Whitmarsh and Capstick, 2018). Therefore,
farmers can discuss their knowledge and experiences with family mem-
bers, neighbors. and local extension staff, or participate in ditferent
m ship groups.

ssessing farmers’ perceptions of dimate vartability can help identify
enuoy points for developing pro-farmer climate policies, miltg:ltiun.
adaptation, and sustaina g culture strategics ( ! 1.
In Bali, fatmers perceive impact of climate change in form of high
temperatures, as well as decreased and emratic rainfall. Therefore, they
prefer adaptation strategies by cultivating other types of crops, changing
planting times, adjusting cop management. and working off-farm
(Gunamantha et al., 2016). Several factors such as socio-economic di-
mensiongiinformation channels, institutions, and cultural contexts in-
fluence ®lmers  po ions, mltigauon and climate adaptation
strategies (Bohensky et al., 2016; i

). Abid@% al. (2015) discovered that information about weather
forecasts is a significant predictor of | sceptions and adaptation to
climate change. In India, the factors that are significanflf correlated with
the preference of farming houscholds in adapting to the impacts of
climate change include the age of the family head, ceducation, gender.
assets, group membership, and use of extension services (Funk et al,,
2020). Rice tarmers in the Philippines build their local knowledge system
about weather and climate by reading the weather based on the inter-
action of clouds, sky, wind., sun, or rain, and also insect behavior (Ruzol
et al, 2021).

Investigation of perceptions of climate change impacis is faced with
various options regarding methodolegical approaches and rescarch tra-
ditions. According to the hiterature study by Karki et al. (2020}, percep-
gon research does notemploy a standard methodology. This is due to the
fact that some publications used mixed methods, while others wok a
qualitative approach or applied a quaniitative strategy. Case research of
the percepdon of rice farmers in Bali is presented with descriptive
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s@ustics, while ﬁﬁmms that influence farmers’ perceptions and their
adaptation strategies are analyzed using ¢ onometric approach with
binary logistic regression (Gunamantha et al., 2016). However, less
attention has been paid to qualitative approaches, specifically grounded
theory w aims for broader theoretical development. As a rescarch
approach, grounded theory is based on the assumption that social science
theory can be s}ﬂtcmanczﬁ:ouﬂruned in social settings (Glaser and
Strauss, 1967). Since the qualnngappmnch and the desire to build
theoretical propositions based on larmers' perceptions of the impacts of
climate change. the grounded theory scems appropriate for this research.

1. Methodology

This research was carried out in Bulukumba, which is among the
regencies with a high Disaster Risk Index, especially drought. Therefore,
1t requires special attention to overcome the impacts of climate change
( v ‘). The tocus arca was in
Gantarang ( ), the largest rice-producing sub-district wath the
biggest nrigated nce fields in Bulukumba Regency. In 2020, the toral
population in Gantarang Sub-district was 81,170 people, and approxi-
mately 50% are farmers ( ;

), with an arca of 8,011 ha, categonz irnigated rice ficlds
( * 3 average temperature
ranges from 23.82 C 10 27.68 C with a humid or slightly limate.
Bulukumba Regency is in the castern sector, where the gadu (dry) season
is between October and March, while the rendengan { rain) season is from
April to September.

The location was purposively selected in the Betw Irnigation Area that
irrigates 1917 ha of rice fields with dilferent village chamae . This
was carried out based on the locadon and vulnerability level due to the
impact of climate change. Dampang. Barombong. and Pacnre Lompoc
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villages are upsaeam arcas, while Bonto Sunggu and Bukit Tinggi vil-
lages are downstream arcas. However. the rice fields in the imigation
areas usually experience drought due to a lack of water.

The data used were collecred through interviews with tarmers
sclected by snowball sampling of those with over a decade of farming
experience who identify changes over the Jast few decades. A total of 55
tarmers were interviewed to obtain a saturated level of data because no
new information was obtamed from the results of subsequent interviews
{ ). The interviews were conducted in-depth and
semi-structured to invite fammers w openly speak about their livelihood,
agricultural activities, perceptions, knowledge. and adapiation efforts 1o
cdimate change. It was camricd out using wo languages, namely Indo-
nesian and Bugis (local language). which were later translated into
Indonesian. All questions were asked in an open-ended format, which
allows discussions with farmers to run smoothly and avoid the domi-
nance of rescarchers. Interviews with additional parties that were spe-
cihicallv chosen based on data from farmers were also done. Thisincluded
three representatives from the irngation officer, the extension agent. and
the village administator.

In this rescarch, the gmm theory method was used to guide
qualitative analysis, where the process of data collection, analysis, and
theory building was carried out iteratively to facilitate the formation of
new concepts (theories) ( ). There are three
stages of codification, namely open, axial. and sclective coding. The
initial codificarion was used to cxamince the statements of the sample
during the interview. Subsequently, the information was scgmented
related to the rescarch question and labeled with certain concepts. This
was followed by axial coding to organize the inigal concepts that have
been made based on the relationships between these categorics. In the
last stage, the formulation was carried out on a statement that is more
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abswact and general. which can accommodate all the core concepts
collected in the axial coding stage ( )
According to , theory development in

grounded theory rescarch is structured around the linkages between

conditions, actions/interactions, and conscquences. The hypathesis

:mtcmcgc\thmd as a dynamic reference in data collection for this
yi

t there is a relationship between climate change conditions,
adaptation actions to climate change, and reduced vulnerability
of farmers to climate change impacts in the context of upstream and
downstream. 56

Hegarding ethical consideranions, this rescarch has been approved by
The Insuutonal Review Board of the Graduate School of Hasanuddin
University (Approval No. 2070/UN4.20.1/PT.01.04/2021, 28th April
2021). Before interviewing participants, the rescarchers obtained
permission from the relevant government office at the rescarch site
(Approval No. 0322/DPMTSP/VI/2021, 15 June 2021)

All participants were giv formauon about the study's objectives,
benehits and potential nsks. Pnor to conducting interviews, participants
provided wrinen informed consent. The participanis participations were
entirely voluntary and anonymous. All data and information obtained
from participants werce kept swrictly confidential and no one would be
able o acvess to their wdenuties and opinions.

1. Resuits and discussion

The re. s are divided into three categories, namely (1) character-
ization of tarmers’ know ledge about the phenomenon of ¢ ullnt@mgu
(1) perceptions of farmers on the impacts, and (ii1) acoons taken by
farmers to overcome the impacts of climate change.

Farmers gain knowledge about the impacts of climate change from
two sources, namely personal expenences, and external information. The
characteristics of this knowledge are stated in |

e knowledie Pom persemtl experen

The majority of farmers in the downstream and upstrcam arcas had
not heard of chmaic change in a stientific context, but they were aware
based on their observations and cxperiences. From the interviews,
several indicators of cvents on their understanding of climare change
were discovered. It was also shown that the farmers estimated vanagons
in weather patierns based on mterpretanons of changes in amimal and
plant behavior, as well as solar system phenomena.

Fable ) l!.vm'r.r:-!,z- of larmers ioddee onthe o
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Farmers who were 45 years and above with more than 20 years of
experience understood climate change through natural signs based on the
difference in the weather condition within 20 years. This information
was implicdtdy presented from the statements of the tarmers as stated
below.

1 have not %{d of the term climate change. but there are severat
changes in the weather conditions. It is no longer the same as in the
past because there are always problems with the weather, especially
the long dry season, whose duration can not be predicted (1. 53 years
old, Farmer jn downstream).

Morcover, one of the indicators of their understanding of dimate
change impacts was the phenomenon of major disasters or extreme cli-
mates. The statement below was conveyed by onc of the farmers through
an mterview.

I feel the wearher has changed in the last 10 years. There was a flash
floodin 2018 that damaged the irnigation wall. Droughts, on the other
hand, are more common. (T, 49 years old, a farmer 1n upstream).

The tamme s who were imterviewed, especially in the downstream, fclt
that long drought was the most frequent climate disaster they experience.
The elderly farmers stated that extreme climate events were experienced
in the past 50 years, but only occurred once in a decade. Therefore, they
were considercd that the incident as a nommal occurience in a certain
penod. This was conveyed by the following tarmer.

The long dry scason occurred in 1971 when | was still in clementary
school. Subsequenty, the nextincident was in 1982, and the 1990s. It
did not happen contunuously, therefore. it 15 not a problem. (M, 60
vears old. Farmer in downstream)

Farmers cexpenenced exoemely high temperatures throughout the
prolonged summer months, which was distinet from the previous decade
‘This was stated by the following farmer.

During the dry scasan, the temperature also increases and the
weather becomes very hat. (R, 44 years old, Farmer in downstream).

One of the imigaton officers stated that the water flow was reduced
due w the long dry scason. le perceived an increase in water manage -
ment operations as a sign of cimate change,

The most exireme phenomenon was the drought in 2019 because we
were unable to regulatwe the use of water for farmers fileds. As irn-
gation officers, we must communicate the problem to tarmers and
extension workers in order to find a soludon. (1. 46 years old, Irn-
gation Officer)

t of chimate change
hnowledge Sowrce (hmate Change bnpadts D seatons Number o
Repoadents ()
In 55}
Personal Experiences Natural phenomenon and the s Hard to predict the weather 45
movement of the solar system * Big disaster
» Extreme chmate
» High temperaiue
* Seasons shift
« Reduced water flow
Animal Behavior Patern s Dog droppings on the rice fields signify the coming of the miny season 24
* Rat anack oo voung rce plants is a agn that the rmmy season will be long
Plant Behavior » Poor growth of bamboo shoots 18 a sign of a long dry season 31
* Banma shoots grodng dose [o the mother are a sgn of a long dry season
Extemnal Intocrmation Communicstion media « Inkxrmation from the Meteoroloyy . Chmatology and Geophysics Agency (BMKG) 47
(Television. internet)
Other paruies (exiension officer, » Discussion about the weather with (amer groups 53

other lanmers)

Discussion with other more experienced tumers
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Interviews with farmers sEuwcd that farmers knowledge about the
impacts of climate change also comes from animal behavior patierns,
including rats and degs. The statements of the farmers are presented below

Micc attacks at the start of the planting scason are a sign that the rany
season will last longer. (1. 62 years, Farmer in downstream).

Several dog droppings on the rice helds also shows that heavy ran
will come (M. 57 years old, Farmer in upstrecam).

The indicator of extreme chimaw changes was also observed from
plant behavior such as bananas and bamboo. This i1s shown in the
following stiement

A long dry scason is expected when the bamboo shoots are no
growing properly. For banana plants, the growth of the saplings closer
to the mother shows that there will be a long dry season. When these
signs are observed, the farmers must immediately stan planting (K, 53
years old, Farmer in downstream).

I'he results showed that the tarmers built knowledge about chimare
change based on ther experienced, observed, and practiced through
personal experiences, others, o the environment. This is in line with the
previous research, where cimate change knowledf is embedded in the
context of one's beliefs and practices (Bohensky et al., 2016). Farmers'
knowledge ot climate change from personal cxperience is informal or
tocal. It has been recognized as the main source of insight B scicnofic
disciplines such as radigonal medicine ¢
agroforesoy ( )
agement ( ) natural disaster management (

). Furthermore, then knowledge and skills on the phenomenon of
dimate change are sourced from observations and experiences over a
long E:d. which 1s passed to the next generation through oral tradition
( : 5 % :

B ).

Additonally, it was shown th | farmers in the older age groups snll

rely on local knowledge to assess climate change. This is in line with

rescarcher 1n Vietnam, who stated that curremt local
know ledge 15 better known and used by clders, while younger people are
attracted to modern saenofic and technological knowledge.

Morcover, onc source of knowledge about climate change that is sull
used by farmers in the Bulukumba Regency is the tradinional calendar.
Currently. farmers in the rescarch location and other arcas such as
Yogyakarnta, arc aware of the differences between the instructions in the
traditional calendar system and the perceived climate change. Subse-
quently, they begin to gquestion the cffectivencss in changing simanons

( )

), resource man-

4 ] . Sy A 1 RET LS (A TR E TN LAl Ty in1fe (R

Generally, young farmers and group leaders learn abou a\uoﬁs of
climate change from external sources, such as the media and other
parues. Climate information based on scientific knowledge is obtained
from the mass media through television and the intemet. This was in line
with a statement by the following tarmers.

I know the term chimate change trom television, which relates to
unpredictable weather, floods, or droughts. (R, 37 years old, Farmer
in downstream)

I have read about climate change on the internet. (S, 35 years old. a
farmer in the upsoeam).

The group leader who often communicated with agricultural exten
sion workers or atcnded mectings at the regional level with related
agencies obtained more information about climate change than other
tarmers. This is stated below by the following farmers.

We have heard the werm climate change through PPL (Field Agricul-
tural Lxtension Officer) dunng training last vear. It 1s currently
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happening, which makes it dithicult to obtain water (AL 47 years old. a
farmer in the downstream).

An informal meerting of farmers and stakcholders was the most pop-
ular venue for the exchange of knowledge on climate change. This
included the Tudang Stputtmg, which was routinely carmried out ar the
beginning of the planting scason. Through gathenngs of the farmers, the
government, and stakeholders, the Bugis Makassar community used this
practice to schedule planting, harvesting, and other agncultural activ-
wies. The following was a tarmer's reaction to the event.

Tudang Sipulung event discussed climatwe change in the last 2 years.
According to the Department of Agriculture, we must be aware of
these changes because there could be a long drought, flooding, or pest
attack (B, 45 ycears old, a farmer from downsoeam)

The results of the mecong bet the farmer group leaders at the
regional or sub<district level, such as the impact of climate change, are
socialized w members. This was stated by the following farmer.

I have heard the term cimate change from fellow farmers and
the leader During this period. we met some tarmers, sat down, and
talked abourt last year's drought. The climate changes bring differ-
ences in farming methods and the natural signs that are usually
obscrved when dry rain 1s about to fall (S, 48 years old. a farmer in
upstream ).

Generally, some information Hows occurred when farmers gathered,
through incidental or formal meetings with extension workers and group
leaders. The results showed the important role of informal social net-
works in the process of exchanging informaton on dhimnate change. They
meet spontancously and communicate with one another for an unhmited
flow ol informaton. When farmer group leaders shared scienofic
knowledge about climaw change with their members, old tammers with
extensive farming experience shared their local knowledge.
included knowledge passed down through gencranons w predict the
occurrence of extreme weather e :

The interviews also showed that farmers with access to external
sources of intormation hil more knowledge about climate change
Moreov er, social networks play a ven important role in shaping tammers’
knowledge and perceptions on « {logy and climate (Bohensky ot al.,
2016). This is in hine with ( ) who reported a signiticant
relanonship between access o extemal information and  farmers’
knowledge on climate change. Previous rescarch by

showed that the role of mass media, namely television and intemet, as

well as access to extension services affecied the knowledge and perecep-
uons of tarmers on climate variability, thereby, increasing their aware-
ness of its impact on agricultural production.

T'he interviews with farmers in Gantarang Sub-disirict showed that
there were differences in pereeptions between tarmers whaose rice fields
were in the upstream and downstream, especially chimate change impact
on farming and predictions of future consequences. A summary of these
differences 1n perception is shown in

-
P

Based on obser
downs!

poreepy of the

s o the causes

over a long period, farmers in upstream and
m were aware of climate change. However, they generally
stated that the cause of climate change is God's will. And as a conse-
quence of human acrions that are not in line with religious guidance and
aultural traditions of the Bugis Makassar community The statement from
one farmer was given below.

{mate change

Perhaps it 15 God's will. Based on the knowledyge of old people, when
rice fails, it means that there are people mn our village who vielate
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Lable 2

Peroopuons
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Lowabon of Hiee Fields mom

Puma linigation Channcls

Drosvnsteenny Number of

Upsream Nuanbes O1
Rapondens (5 Kespondernts | &)
o I5) 30}
E\Iﬂ of Climate Change God's will Deforestation 70 Natural @ctor 43
30 Barren forest 20
Land conversion 37
Limpact of Climate Change Increased pest artack 55 Drought 47
for Farmng Reduced produc ton 30 Redixed water flow 30
Declined rice guahiry 15 Reduced production L)
Increased pest aitack 7
Dedined rice quality 5
Crop failure 2
tmpact of Climate Change toc Malnutoitieon 57 Family food Consumption Decreased 25
Sodo-economic Health Problens 43 Working outside the village 25
aspects of Fanmer household Wocking in the off fom sector 20
Selling asset 13
The kinship bond sirengthenad 7
Prediction of Future Impact The weather will be more enatic. A3 The wenther changes will get worse. 80
Sy as it is. sometimes irs good, :¥a ) The weather will be more armatic 20
seinertmes 1S nol 4

rehigious rules. We need 1o change our behavior and beg God s pardon
(A, 60 vears old, a farmer in the upsiream).

The percepton of farmers in the downstream on the causes of climate
change was more diverse than those in the upstream. Although many
older tarmers attributed the phenomenon to moral and eligious issues,
voung oncs generally perceived that i was a consequence of the nature
exploitation by the community

It was also discovered that farmers whose rice helds often experience
drought had higher concems about the impact of dimate change, as
shown through discussions with other panies. They understood the
function of forests and the negative impacts of land conversion such as
the conversion from forests to residential areas. The statement by one
taqmer was shown below

Building houses, ponds, rice helds, or gardens require the felling of
big wees (AR, 49 years old. a farmer m downstream).

A tammer stated that chmate change was due to the reduction in a
foresy arca that serves as a water bufter.

in my opinion, climate change is the reduced water buffer forest,
therefore there will be flooding when it rains. During the dry season,
the water runs out quickly, unlike decades ago. even though it has nat
rained for a long ame, there was still water in the rver (I, 69 years
old, a farmer in the downstream).

Based on the interview, the negative impacts forced farmers to better
understand the phenomenon. The research by Pm Iran
alse showed that people were more conserned when they felt the impact
of chmate change. a

Farmers’ behef, according to Bohensky etal. (2016), is closely related
to their perception of the impact of climate change, Farmers who have
personal experience with climate change believe it is a natural process.
Mcanwhile, the understanding that climate change is caused by humans
15 based on information from the media and other partics.

}nrmq i the upstream and downstream areas have diffe reae per-
ceptions of the impact of climate change. Mcanwhile, those in Dampang
Village, where the irrigation center is located, stated that the climate
changes did not significantly affect their farming business.

We do not teel the dimate changes here, because water is always
available (1, 55 vears old, a farmer in the upstream ).

Farmers in the upstream considered that climate changes did nor
sigmficantly attect thf} farming, because they used the drought as an
indicator. This shows that the most important impact of climate change
for upstrcam farmers was drought. Similarly, farmers perceptions of the
drought are based on the rescarch 1n several regenaies 1n South Sulawesi
Province. Rescarch by discovered that the increasein
emperature and droughs is mosdy caused by climaw change.

Mecting the water needs for nee fields in the downsoeam has been
challenging due 1o the drought. The following was a statement from a
farmer.

We have not received water during the dry season twice. There is
irigation station but no water (A, 59 years old, a farmer n the
downstrcam).

When a long drought occunved. they could not prepare their land for
the next planting season. The long dry scason causes a decrease in water
fow, which reduces agricultural production and causes crop failure. This
was conveyed by the tollowing farmer.

There was no water in my rice field for two or three days; there is

miganen, but my neeficld is far from the station. Last year. the water
was good, however, the condition was different from the past two
years. Sometimes we can harvest or have no proceeds. Usually, the
land is large but there 15 no yicld, or it can reduce by 50%. This is
comparable w the situation in 2019, when many people did not
harvest the crop. (MS. 58 vears. a farmer in downstream).

Farmers in upsweam and downstream believed that an increasce in
pest attacks was another factor contributing to the decline in rice pro-
duction. This was conveyed through interviews.

I'he pest which is widely known as mate mappong asc. causes the rice
leaves 1o mum vellow, shoots wither., and empty the fruit It often
ocaurs in the dry season (S. 65 vears old, a farmer in the downstream)

Farmers in upsoeam were more concemned w the pest attacks than by
reduced water supply during the long drought. The tfollowing
statement by a farmer,

vas
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Pests are increasing, especially it crops are planted three times per
ycar. The number of harvests is reduced when blast discase attacks (J,
ﬁ years old. a farmer in the upstream).

e findings of this study, which showed that the upstream farmers
with good imriganon facilities were less affected by rising temperatures
and dnught, were consistent with previous rescarch (

)} who stated that irngation infrastructure can cause coaling of the
soil surface and air temperature. However, this did not apply to nce
tammers in the downstream area,

N poraen e twigsehaedd

Apart from farming, farmers also perccived gimpac! of climatwe
change through the occurrence of food insecurity, malnutrition, health
problems, unemployment, migration and decreased income and ability to
save. Food insecunity was a major impact of chmaw change-induced
drought. Due to reduced vields during the long dry scason, smallhalder
farmers were experniencing a senous cvcle of food insecunity. When faced
with this situation, the most common strategy used by houscholds was
reduce the amount of food consumed by family members or to switch
their diet from rice to instant noodles. A housewife stated that:

“Crop yiclds have decreased over the last ten years, making it difficule
to manage money tor kitchen expenses: if we cant afford o buy fish,
we only cat nee and vegetables” (M, 49-year-old housewite, in the
downstream).

Female respondents reported 1;:1: chimate change increased the nsk of
the nuteitional status in the fammly as stated below.

During a long dry scason. rice yields decrease. which reduces the
budget for buying daily needs. Thercfore, children are compelied w0
cat instant noodles only when there are no more fish buyers (N, 40
vears old. a female farmer in the downstream).

Since the female respondents were tasked with meeting aily food
needs of the families, they were mostly concerned about the impact of
climate change.

Farmers reported that they made various efforts to earn additional
income when fadng food shortages. Farmers who were expenenang
drought and low yields in their nice fields decided to leave their villages
and migrated to the cities to find of alternative livelihoods. According w
the following farmer:

“We have to leave the village to find work clsewhere, usually 1n the
city as a mason o1 carpenter.” (A, 39 years old. farmer from the
downstream arca).

Furthermore, tarm houscholds were sometimes forced to sell their
assets in order to meet their daily needs. This soategy caused a decrease
in the number of farmers' assets when facing the dimarte crisis. The
following fammer's statement demonstrated this.

I once sell a cow after experienang a decrease in vields from the
ficlds; mv wife is required o sell the gold™ (A, 58 vears old, farmer in
the downstream arca).

Farmers reported that because of the temperature change and the
unpredictable schedule of the rainy and dry scasons, family members
frequently suffered trom illnesses such as itching and flu fever. The
farmer expressed this in the following manner.

‘As the wearther warms and the air becomes dryer and dusticr, many
children experience itching (S, 40 vears old. a housewife in the

ﬂn'cnm]

Farmers in the study area perecived the impact of climate change as
an oppormnity to work together and work collaboratively. During a long
dry scason, they volunteer to assist farmers whose fields were suffenng
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from drought. cither through matenal or labor assistance. This was stated
by one farmer.

“1 am grateful because my neighbours and farmer friends help when
the harvest fails, cither with seeds or with loan money.” (R. 56 yacers

old, farmer from the dwrcnm areca)
Farmers' sohdanity in dealing with the effects of climate change

strengthened their bonds. The zhly valued social relationship with
their noighbours and relatives in terms of sharing information, knowl-
edge and expenences. Sharing activities among farmers without any ame
or place limitations strengthened the adapave capacity ot households.
Farmers' soaal networks not only provided access o information. but
also allowed for the exchange of solutions that assist farmers in reducing
vulnerabiliry.

B |

424 Farmers per i of preddiotmy i ol o lim Fae faw
turming busirics s 11 the fifw ?

Farmers were disturbed by the impact of dimate change. however,
thaose in two different Jocations were unabie to predict the future con-
ditton. They only relied on God o have a favorable climate in the future

for their farming.

1 do not know whether the future condition is the same or gets worse.
However, with proper management and effort, we should rely on
God. The important thing is that we bave worked, there is God who
manages 1t (K, 58 vrars old, a farmer n the upstream).

The statement above showed the powerlessness to face the impacts of
dimate change. However, farmers with external sources were motivated
to think about predicting future impacts.

In my opmmon. this situation will get worse in the future due to
climate changes. Because since the last 10 vears, the cimate is
becoming more undlear, with a dearcase in rice production. Farmers
should have other businesses, Then we should be aware of the state ot
the government, where the lack of fertilizer is caused by the gov-
ernment who is taking care of the COVID-19 pandemic (S, S5 years
old, a farmer 1n the downstream).

The bad experience with climate change caused tarmers to think more
arity and act anticipatively for the future. stated
that the availability of extension services and access to other information
services increased farmmers’ awareness 1o act adaptively. With a fairly
high intensity of meetings with exiension workers. the farmer group

ders, young and old, had sufficient scientific knowledge to perceive

e impact of c[ffate change and prepare for anticipatory steps.

Anincrease In the awarcaess of climate change led to a greater level

of concern, which positivdy affects farmers preparatuon. Rescarch

showed that farmers in Africa perceive greater impacts
climate change in the future, particularly the problems of floods and
humricanes. However, fammers in Bulukumba Regency have stmned
Binking about anticipatory measures, while thosc in Africa had no plans
10 deal with the growing impact of cimate change in the future.

i e i taciny the ampact of climate

Farmers in all areas have expericnced gm;uc change and extreme
events, especially an increase in temperamres, shifting scasons, and
deareasing rainfall intensity that significantly affect their farming busi-
nesses. They Wﬁ[@lﬂ these impacts through various cfforts to adjust
farming activities based on their perceptions and knowledge. A summary
of the dfferences between upstream and downsteam farmers is shownin

Farmers actiens in facing drooagh
The long drought is most often felt by farmers in the downstream,

especially 1n Bukit Tingg Village. Farmers made several cfforts when
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Farmers Pereeption knowledge

Do nstream

Utilizing other waler sources
Regulating water usige
Adjusting the planting schedule
Changing rice varicties

Reduced wawer discharges Drough

Decreased production /crop tailure Growing horticultural crops
Looking for vthe sowrces of income
Looking for a loan
Farm nsurance
Spraying
Adjusting the planting schedule
Application of local knowledge
Using pestresistant varieties

Increased pest artack

rAgation experienced a decrease in water discharge due to the long dry
season, including using alternative water sources. The existence of rivers
or tributaries around the rice ficlds also helps the farmers to irrigate their
ficlds. A farmer stated as follows.

When water is difficult to obtain, we use a water pump from the river
Each farmer buys one and there is also a group of 4 5 people. We
bought the machine in 2006 and use it every year because it is always
hard to get water. Consequently. costs increase due to the use of
machines (1. 38 years old. a tarmer in the downstream).

The usc of river water to irrigate rice ficlds was a solution to stabilize
rice producdon. Farmers with large financial capital could afford to buy
their pumps and pipes. However, for smallholders, the use of altemartive
water sources to meet the water needs of their paddy ficlds carried costs
that should be bome. This sometimes made them ohtained loans from
relatives or other farmers. This was reported by the fammer in the
tollowing statement

Based on the credit facalitics for farming, | usually take loans from my
family because it can be returned any time, by only relying on the
trust principle. During the harvest ime, we also give the yield to the
family as an appreciation (T, 47 vyears old, a farmer in the
downstream).

Addidgonally. during the protracted dry season, farmers used water
reservolrs 1o retain extra rainwater tor use in irrigating rice crops. This
facility was a government aid for farmers whose rice ficlds were
vulnerable to drought, This quantity. meanwhile, was relatively small in
comparison to the area of nice fields. which frequendy expertenced
drought. The following is a statement from the farmer. One of the
extension officers stated that the number of available reservoirs was still
insufficient due to the limited government budget far the procurement.

Government programs or assistance related to climate change adap-
tation cftorts arc adjusted to the budget. This includes the budget
allocated t the pond, which i1s above IDR 100 million in one year at
most tive or six per district (181, 40 years, Ficld Extension Officer).

Regulating the use of water through a rotating system was another
cffort made by farmers, both irrigation and pumped river water. Farmers
in the upstream area utilised irrigation water fire when the water
discharge decreases. This was stated by the head of the Water User
Farmer Associarion (P3A] as follows.

The solution is to rotate the water once in four davs, where the fifth
day will be given w another. The upstream {armers use water betore
the downstrcam because they consider as the owners. But under
certain conditions, it is also normal for us 1o give the worst one first
when we can not stand it for one week (M, 55 vears old, Head of P3A).
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Adtitns
Number ot L pstr e Number of
Respondents (v} Respondents [ %)
In - 25) (n 35}
47 Regulating Water Usage 100
®
20
5
40 Growing horticuliuml crops 36
30 Looking for other sources of invomie 28
30 Looking for a loan 7
Farm Insuraoce 9
a5 Spraying 48
33 Adjusting the planting schedule 32
4 Planting with the Salibu svstem 20
8

The party with a very miluendal role in regulating water usage was
the water user officer. Apart from understanding the process of main-
taining sluice gates, the officer should be respected and hade the ability
0 control farmers. However, one of the officers stated that sometimes
they face a dilemma, espedally for farthest rice ficlds from secondary or
tertiary irrigaton canals. Therefore, there should be sacrifices. whererice
ficlds that are far from water sources arce abandoncd.

I'he results showed that the social network context was crucial in
measuning the adapiability of farmers through trust, communicacon, and
support in the adaptation process. This was reflected in the behavior of
farmers who entrusted adapration strategy decisions to respected people
and prefer loans from relatives or other farmers because ofbcalg social
capital based on mutual trust and adherence to norms (

). This is in line with the rescarch in Fiji shuwcd

where people can rebuild residendal facilities damaged by floods (
LT
adaptability and overcome the impacts of climate change by accessing
loans, information, and mural assistance efforts ( i )

a network of trust, farmers can improve their

acie redii

it

The culdvation ot’ secondary crops 1nd horticulture was an alternative
to get other income, especially when there was a decrease in rice pro-
duction due o the long dry scason. The crops most often planted are
watermelon, cucumber, and com. This was conveyed by the farmer
through the following statement.

The planting is carried oot twice, interspersed with shortderm hor-
uculre, namely watermelon, cucumber, and corn, This type of plant
docs not need water, and the price is preity cheap. The yield can be
used to meet the children's needs, especially when the rice production
also decreases (M, 52 years old, a farmer in the downstream).

Farmers can dealt with the poblem of water shortages by selecting
the types of horticulture that did not need a lot of water in the coltivation
process. They felt finanaally secure because there was an altemative
income trom the sale of secondary crops and hoffFlwre. This effort
increased their resilience when facing the impacis of climate change.

Meanwhile, farmers who had assets other than rice fields were also
scarching for alternative incomes through the cultivation of plantation
crops, livestock, and non-agricultural activities (pon-fanm activities).
This was further described by a farmer as stared below:

Farmers arc always looking for alternatives because rice yields can no
longer be expected. Therefore, some rear cows, masons, or gardening.
For me. cloves are the same as cocoa, but they are good (M. 61 years
old. a farmer in the downstream),

" ) e
Farmers have implemented various strategies simultaneously to deal
with the impacts of climate change. Morcover, the decline in rice
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production raises the awareness to carry out financial diversification
strategics based on their as and skills. Those with large agnculiural
land have a greater abiliry to deal with the impacts of climate change
because they produce several commoditics. As a result. even if a com-
modity s production declines. farmers can still survive on the yields of
other commodities that are unaffected by climate change.

The adaptation level 18 also determined by the skills possessed by
tanmmers. This s shown by some tammers, espeaally smallholders or
sharecroppers, who use their spare time to become masons or carpenters
in villages that are still close 1o their homes. In India, it was reported that
migragon to ciies in scarch of altemanve livelihoods has a sgnificam
relationship with marginal farmers with small land (

)

Several farmers stated that the agriculral extension program had
introduced an insurance program. which has been used by some groups
ot tarmers. However, they have a wrong perception of the insurance
program because the premium pavment process does not match the ex-
pectations of fammers who experience aop tailure.

oo il Tt

Farmers in Gantarang Subdiswrict perceive that increasing tempera-
ture and decreasing water discharge cause an increase in pest attacks.
Meanwhile, the pests that often attack rice crops during climate change
are rats. brown planthoppers, and blast.

Therefore, various efforts are made 10 overcome pest attacks on their
tarming business such as the deve lopmentof a planting schedule made by
farmers who are 50 vears old and above. This was further explained by a

tarmer 1n the statement below.

Scatwring should be camried out on the fifth, no later than December
15th. Afier this date, the plant only becomes caterpillar tood because
it is the time for them to eat. Similarly. the rats mouths are wide open
to eat our rice (S, 53 years old, a farmer in the upsoream).

It 15 believed that a planung schedule can overcome pest attacks.
However, the effort is very dependent on the availability of water, which
requires conperation and cohesiveness from tarmers with close rice ficlds
10 make planting schedules simultancously. A fammer explained this in
the following statement.

‘The planung schedule depends on the water availability. The same
planting schedule is necessary to prevent pest attck. The availability
of tractors in the fields shows that the water is already available and
the tarmers simultancously start planang. Information about the
water availability is spread only by word of mouth (T, 65 vears old, a
farmer in the downstream).

Farmers also apply the habits of the old farmers who avoid planang
schedules during the full moon. This was stated by the farmer a0 the
follow ing statement.

The past teaching that is still being used is the planting schedule, for
example, do not start planting on a full moon to avoid damage. Ac-
carding to old people, at this time, pests from the ground come out.
Then it is estimated that the rice is booting during the half-moon, not
the full time, hence, the rce will not be aftected by stem borer pests
(T, 66 years old, a farmer in the downstream)

T'he system for determining the planting schedule o avoid pest at-
tacks is becoming difficult 1o implement. This is because of the problem
of water availability that should be another consideration, Theretore,
farmers make other efforts to overcome pest attacks on their rice plants
This was also explained in the following statement from a farmer

When we use poison, the money is not cnough because the pnce is
expensive. We commonly purchase grass poison, but others are nat-
ural. luse red ants and brown sugar as their food to catch the rats into
the hole. The rats will awtomatically run away. the babies will dic and
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leave the hole. For caterpillar pests, old people used wbacco soaked 1n
water and sprayed. Meanwhile, for nce bugs, shnmp paste or coconut
fiber are put on the ends of the sticks to gather the pests. | learn this
method from old people. (A, 49 vears old, Farmer in upstream).

Based on the interview, it was discovered that the efforts taken by
farmers are also dependent on their inancial capabilities.

Generally, voung farmers do not know tradittonal pest management
methods, they use the casy way, namely poison. However, some young
farmers have a bachelor’s educaton background and leam a lot from the
internet They apply a cropping pattern with the Salibu system (Salin [bu)
because it was considered the best solution for the currem situation.

There are only two farmers that applicd Salibu or Salin Ibu system. |
lcarmed from the intemet and try the system. This is because it is casy
to maintain and can save water up w 50% This system is also pest
resistant because | have never used pesuicides and have practiced this
for 4 years. | usually teach other farmers, but they are afraid of rat
attacks, although with the crucifixion system we can avoid rat attacks.
I'he harvest schedule is in the middle of the 10th month, while the rat
pest attack usually occurs in the 11th month (11, 47 vears old. Farmer
in the upstream).

Young farmers and group leaders used pest-resistant types of seeds to
prevent a decrease in production due to pest attacks The following was a
statement by tarmers regarding this mamer.

In the past, | used Cilwung but now mrning to Cikilis. Cikilis is
resistant to discase, but the harvest is relatively long. namely 100
days. When the water supply is good. the vields are good and the
scales arc also heavy. The rice plants in the mature phase should be
kept inundated. or the results can be bad. (M. 53 years old. Farmer in
the downstream)

The results showed that farmers in Gantarang Subdismict apply pest
management practices in lowland rice, based on their experience, in-
formation, and financial capabilities. An increase in attacks of rat pests,
brown planthoppers, and blasts reported by rice tarmers in the Bulu-
Qha Regency also occurred in the Bone and Kendar Regenaces B to

nges in temperature and rainfall '

). This is consistent with the findings of { ). who
discovered that plants under droughrt stress are more vulnerable to pest
attacks duc w deacased production of secondary membalites with a
defense function.

The planting schedule system to avoid pest anacks wasEScriced by
farmers in the rescarch arca and Guatemalan farmers. The tarmers start
planting com in late March or carly April to avoid insect damage. This is
because they assumed that planting carlier or later than the schedule
allows pests to attack their crops ( ! ).

e

of climate change tamn and 5

The results of this study provided the basis for a grounded theory
regarding the differences in the responses of rice farmers in the down-
stream ( ) and upstream | ). n terms of context. causal
conditions, acdon/reaction and consequences of climate change impacts
(see )

Conditions that caused the occurrence of incidents or cvents that
causc the emergence of phenomena are refenred 10 as causal conditions
Farmers in downstream irrigated arcas p(qm"d water shortages and
rising temperatures as causal conditions for the impact of climate change,
where extreme chimate events were increasingly being felt in the last
decade. Meanwhile, farmers in upﬁ,m urigated areas perceived pest
explosions as significant evidence of climate change. Farmers' percep-
dons of the causes of climate change differed in upstream and down-
stream, indicaing that, while rainfall pattemns and temperatures tend to
be similar, downstream areas felt a greater impact of climate change duc
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Contextual Conditions

Impacts of Climate Change
on Downstream

\

Causal Conditions Action ion Consequences
* Water shortages s Using local and non- =  Sufficient water
« Increasing local knowledge needs on paddy
temperature —»| * Working outside the » fields
village = Decreased

*  Working on off farm
® (Crop diversification

vulnerability of
farmers' livelihood
systems

Figure

e impact of climate change on |

Contextual Conditions
Impacts of Climate Change on
Upstream
o 1 ) :
Causal Conditions f Action/Reaction COnseguences
* Pest explosion ’ e Using non-local e Decreased pest
e Increasin ‘ knowledge ; attack
temperature | *  Using chemical
| pesticides
i e Utilization of pest

the

to their reliance on water requirements for lowland nce growth. ﬁ
results of this study are almost the same as the findings of (
) who observed that although the rainfall pai tns may be similar,
some arcas are severely affected, due to different levels of valnerability
Farmers' knowledge of climate change was base® bn personal expe-

rence, which was considered informal knowledge. This finding was in
line with the results of a study conducted on the Xo Dang com ity 1n
Viemam which make physical observations of the environment the basis

tor knowledge about climate change ( )4

Action and interaction strategies are reactions to dealing with sal
conditions which ultimately lead to consequences. Fanmers' responses tothe
effects of climate change diffcred as well between downstream and up-
stream. The majority of tarmers in downstream used t ocal knowledge
to deal with the effects of drought, which was in line with the findings of
sevetal other studies ( 4

), where they also reported that the rmpm\ [ mers use knowledge

which are obtained from generati on to generation to deal with the impacts
ofclimate change, including migrating tocities to look for other jobs outside
the agricultural sector, such as being a construction worker

Another study found that, in addition to using local knowledge,
tarmers use non-local knawledge 1n adaptation m- cither separatcly
orin combination {

) which conesponds to our hndm;..s. In addition to using
chemical pesticides for pest management, some farmers in upstream
apply scientific methods to deal with water shonages by planting culo-
vaton methods with low warter requirements.

Conscquences are the outcomes of actions taken in response he
phenomenon of climate change impacts. The action strategy that could

reduce the impact of climate change on downsaream nice ficlds had two
consequences: an adequate supply of water in the paddy fields and
reduced vulnerability w farmers’ livelihood systems. he consequence of
the action i the upst rice ficlds was a reduction in pest attacks on
rice plants. Through knowledge and perceptions about the causes of
climate change impacts uq::uud adaptation efforts, farmers could in-
cease resilience in faang the impacts of climate change.

In this swudy, the theoretical structure developed through the
groundced theory procedure was validated by showing key informants the
structure of the theory that was produced, as described by (

). The key informants confirmed and agreed that the
r.hcun s clements cifectively reflect the results of the interviews and can
explain the reality of the phenomenon under study.

Conclustons

This rescarch shows several important discoverics %n‘d to climate
change perceptions, knowledge. and adaptation at the local level. Sig-
nificant diffcrences are examined between farmers in downstream and

ream in observing climate change as the source of their knowledge

¢ majority of downstream farmers are aware of climate change based

on increasing temperature and drought. while those in upstream areas
perceive increased pest attacks as a major sign of dimate change.

The presence of exemal paroes through television, the itemet, or
agncultural extension workers as a medium for conveying information on
climate change also enriched the knowledge of farmers. The downstream
farmers arc more active in secking scientfic informadon, especially young
farmers and group leaders. Although the leaders are generally old, they
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easily accept si::‘cnﬁ—husud climate change infurmation. The experiences \ddinonal mform
and losses due to the impacts of climate change felt by farmers in the

downstream further improved their adaptation cft This demonstrated No additional informaton is available for this paper.
that having a higher level of knowledge can change people’s perceptions of
the cau f climate change to be scientific. References

The findings of this study demonstrate the theorerical construcrion of
climate change's impact on communitics in the downsmream, which was
built in the context of local characteristics in response to water shonages
and rising tem peratures. Farmers combine local and non-local knowledge
through aop diversification, work in the oft-farm sector. and work
outside their villages 1o reduce the vulnerability of farmers’ livelihood
systems in downsoream arcas. Farmersin upsoream. in contrast to farmers
in downstream, perceive pest explosions and temperature increases as
causal conditions of climate change. Upstream farmers use chemical
pestcides and pestresistant seeds to reduce pest attacks.

Theretore, a local or regional adaptive management policy 1s needed
for local communities. 1t 15 also necessary to formulate the right polices by
accommodating  ther jocal knowledge using o bottom-up approach.
Furthermare, it was discovered that farmers apply local adaptadon swura-
tegies to deal with extreme climate situations that have been practiced tor
generations. These collaborative efforts between scientists and local com-
munities in handling the phenomenon are used as recomme ndations in the
formulation of adaptation policies based on participato proaches.

This rescarch has shown the concept of knowledge. perceptions, and
adaptation efforts to climate change in rice ficlds. It also described the
role of informal communicatnon social networks in conveying chimate
change information cifectively. llowever, several limitations should be
addressed in subsequent research. This study applies a qualiauve
approach using the grounded theory method with a small sample size.
Furnther rescarch in the form of quantitdve approach using economic
analysis with a cr sample size is expected to complete this research
Since the study ol the impact of climate change is complex, collaboration
in various ficlds of science. such as cconomics, geography, and socio-
culture, 15 required to reveal the relationship between fammer percep-
tions and adaptaton ctorts. Furthermore, sooo-culwral and economic
dilterences in the commumty influence perceptions amdapmum
suategics, necessitatng a study o examine differences in perceptions of
the impact of climate change among lowland, coastal. and mountain
farmers, panticularly vulnerable groups of farmers.
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