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Abstract

Most farmers in South Central Timor reside in mountainous regions and engage in agricultural activities. Agriculture is the
primary driver of the community's economy and is essential for supporting farmers' livelihoods; however, improvements are
necessary to address the challenges of uncertain climate change conditions. Climate instability is the primary factor
contributing to challenges in farmers' livelihoods, which poses risks to economic resilience and the sustainability of agricultural
regeneration. This study investigates the agricultural practices employed by farmers in South Central Timor in response to
uncertain climate conditions. The qualitative approach employs case study methodology to elucidate the characteristics of the
incident. The data collection process is conducted via interviews. Informants for interviews were chosen using purposive
sampling techniques, which involve intentionally selecting participants based on specific criteria aligned with the research
objectives. The interviews were subsequently analyzed utilizing QDA Miner 6 software. The findings indicate that farmers
primarily respond to climate change through alterations in cropping patterns and diversification of income sources. This
procedure is referred to as Salome. Farmers engage in Salome to generate income from agriculture despite the challenges posed
by climate change. This study is confined to the practices employed by farmers in response to climate change. The social,
cultural, and economic influences that underpin their practices in addressing climate change remain to be elucidated; thus,
additional research is necessary to achieve comprehensive insights into the resilience of farmers' livelihoods in South Central
Timor.
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INTRODUCTION

Climate change is a global issue that significantly impacts the sustainability of agriculture, especially in developing
countries where farming systems rely heavily on traditional practices. Extreme weather events—such as droughts,
floods, and shifting planting seasons—disrupt food systems and increase the vulnerability of smallholder farmers
worldwide. According to various global reports, these farmers are often the most affected due to their limited
access to climate information, technology, and financial resources.

In the Indonesian context, agriculture remains a central pillar of rural livelihoods. However, in eastern regions
such as East Nusa Tenggara, farmers face additional challenges due to erratic rainfall, poor irrigation
infrastructure, and limited institutional support. National statistics have shown stagnant or declining agricultural
productivity in many parts of eastern Indonesia, despite ongoing policy interventions.

At the local level, South Central Timor in East Nusa Tenggara is a predominantly rural area characterized by dry
plains and uneven rainfall distribution. The population is largely dependent on agriculture, plantations, and
livestock. However, research shows that farming is not the sole livelihood activity. Farmers in South Central
Timor often engage in supplementary activities such as livestock rearing to cope with economic hardship, which
reflects their vulnerability to systemic poverty (Meka & Nahak, 2022). Their poverty is a result of limited access
to technology, markets, and capital, and this condition is further exacerbated by the growing instability of the
climate.

The effects of climate instability in South Central Timor are severe. Farmers face unpredictable rainfall, extreme
temperatures, increased pest and disease outbreaks, and soil erosion that damages fertile land. Studies in other
regions such as Hubei, Yunnan, and Sub-Saharan Africa show similar patterns where extreme weather increases
the poverty vulnerability of farming households and threatens food, nutrition, and income security (Chen et al.,
2022; Madamombe et al., 2024). These findings mirror the challenges currently faced by farmers in South
Central Timor.

Despite these difficulties, local communities have developed traditional knowledge systems to adapt. One such
system is Salome, a local planting technique that involves planting three types of seeds—corn, peanuts, and
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pumpkin—in a single hole. Corn provides structural support for pumpkin vines, peanuts fix nitrogen into the
soil, and all three crops optimize land use and improve food availability. This system represents not just a planting
method but a form of ecological resilience passed down through generations (Levis et al., 2017; Raharjo &
Delang, 2020).

Salome has become a vital climate adaptation strategy in the face of growing environmental pressures. For rural
households in South Central Timor, livelihood refers to the total income or resources used to meet daily needs.
If agricultural income declines, household livelihoods are directly threatened. This study aims to explore how
farmers in South Central Timor use innovative, traditional strategies like Salome to maintain their household
livelihoods amidst climate change. These intelligent practices offer important lessons for household resilience in
other regions facing similar environmental pressures.

This research presents several key innovations. First, it highlights a locally-rooted climate adaptation strategy
(Salome) that remains underexplored in the academic literature. Second, it provides a micro-level analysis of
climate impacts on farmer livelihoods—an approach that contrasts with the more common macro-level, statistical
studies. Third, the study offers contextual insights that can inform other rural communities and development
stakeholders on the importance of indigenous knowledge in building sustainable and resilient farming systems.
By bringing attention to these locally driven practices, the study contributes both empirical evidence and practical
recommendations for climate-resilient development, especially in areas where formal support systems are limited.

MATERIALS AND METHODS

The research method used is a qualitative model with a case study approach because the author can explore and
understand certain phenomena or events in a reallife context through an in-depth analysis of one or more
specific cases (Morse & McEvoy, 2014). The case study approach allows researchers to investigate a case by
considering various factors that influence it, such as the social, cultural, political, and historical environment
and the dynamics that occur in that context (Collins & Stockton, 2018; Panke, 2024).

The reason for choosing Tublopo, Hane, Nule, Biloto, Oebobo, Nusa, Kesetnana and Haumenibaki Villages in
South Central Timor Regency, East Nusa Tenggara Province, the researcher refers to the number of active
farmers in eight villages, the average number of active farmers from the five villages reaches 72 percent of the
village population. The characteristics based on the number of active farmers make the author more interested
in exploring the livelihood resilience pattern of farmers in the location.

This qualitative study uses the interview method to study informants' experiences (Maxwell & Reybold, 2015).
In determining informants, the author uses "purposive sampling is a research method with deliberate sampling
according to the provisions" (Grant et al., 2019). The criteria for informants considered appropriate by the author
to be studied in this study include 1) People whose profession is a farmer; 2) People who work as farm labourers;
3) homemakers; 4) community and traditional leaders. Twenty people determined the number of informants
based on the criteria. In-depth interviews were conducted with key informants, such as farmers, daily farm
labourers, contract farm labourers, homemakers and village officials. The author determined the informants
using the criteria mentioned above. The authors identified informants based on the requirements mentioned
above. All informants gave verbal consent to be interviewed. Informants agreed to collect and store the interview
results in written form, which was conducted during the interview. This study has received ethical permission
from the research and community service institute of Nusa Cendana University through letter number
034/E5/PG.02.00/PL.Batch2,/2024.

In the data processing process, researchers used QDA Miner 6 software developed by Provalis Research to analyze
interview transcripts, focus groups, and documents (Ikonne, 2023). The function of utilizing this software is to
help researchers organize, code, annotate, retrieve, and analyze document collections, while for data analysis, the
author applies a data analysis pattern consisting of four stages, namely: category collection, direct interpretation;
researchers form patterns and look for equivalence between two or more categories, and finally researchers
develop naturalistic generalizations (Lochmiller, 2021). The advantages of the method used are the sensitivity to
see every symptom in the research object (social situation), the ability to explore data sources through in-depth
interviews, and the communication of research results to the broader community.

RESULTS
The data covers three main categories: climate change adaptation, government policies and support, and social
and economic resilience. Each category has several sub-aspects measured by the number and percentage of
responses.

1931



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

‘S S S S S S
AR A AN AP G

Figure 1. Percentage of words that make up the code

Source: Field Data Processing With QDA Miner v6.0.11 Software

Changing cropping patterns was the most widely adopted adaptation strategy, with 34 reports representing
21.9% of the total data. This reflects a high awareness of how to adjust cropping patterns to address climate
change. Crop diversification strategies were also well accepted, with 27 reports or 17.4%. This suggests that many
choose to grow various crops to reduce the risk of crop failure due to extreme weather. The use of agricultural
technology, such as modern tools or data-driven technology to manage farms, was reported by only a few, with
only 2.6% of respondents choosing this strategy, which may reflect limited access to or understanding of such
technology.

Infrastructure that supports farming, such as irrigation or storage facilities, was reported by 13 (8.4%) as necessary
in supporting climate change adaptation. Government assistance programs, such as subsidies or direct cash
transfers, are a common form of support for farmers and communities. 16.1% of respondents reported receiving
this form of assistance. Access to financial services, such as loans or agricultural insurance, is essential to farmers’
economic resilience. However, only 6.5% of respondents reported having access to financial services, indicating
gaps in the accessibility of these services. Income diversification strategies were among the most widely used
methods to increase economic resilience. 14.8% of respondents reported having diversified their income. Social
and community networks play an essential role in supporting climate change adaptation. 12.3% of respondents
reported having accessible social networks.

These data suggest that climate change adaptation is being implemented more through strategies directly related
to agriculture, such as changing cropping patterns and crop diversification. On the other hand, although
government support in aid programs is welcome, agricultural infrastructure still needs to be improved to be more
equitable. Regarding social and economic resilience, income diversification and social networks play a significant
role, although access to financial services remains limited. The decline in the use of agricultural technology
indicates challenges in access to and adoption of more advanced technologies, which need to be a focus to
improve efficiency and long-term resilience.

Cranges s Cropping Petteme £2.0%

U f AGCtay T e gy 6 2%

O D fustan oL

Figure 2. Distribution of codes in the category of adaptation to climate change

Source: Field Data Processing With QDA Miner v6.0.11 Software
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Figure 2 shows that 52.3% of the respondents reported changing cropping patterns as an adaptation strategy to
climate change. This means that almost one-third of the respondents tried to adjust the types of crops they
planted or the timing of their planting in response to climate change (e.g., changes in temperature, rainfall
patterns, or extreme weather). 41.5% of the total respondents reported that they implemented crop
diversification as an adaptation strategy to climate change. Crop diversification is the practice of growing
different types of crops to reduce the risk of loss if one kind of crop fails due to extreme weather or natural
disasters associated with climate change. This indicates that many respondents recognize the importance of
diversity in their farming patterns to improve food and economic security. 6.2% is a meagre figure, indicating
that only a few respondents reported using agricultural technology to adapt to climate change. This may reflect
limited access to or knowledge of available farm technologies or even cost issues that may limit the adoption of
technology by farmers, especially in less developed areas.

Changing cropping patterns and crop diversification are the adaptation strategies that farmers widely accept and
implement. Both methods are widely adopted with high rates of full implementation, indicating that farmers are
experiencing direct benefits from changing their crop types or planting times to cope with climate change.

The use of agricultural technology remains very limited, with only 6.2% reporting the use of technology, and
even of those, only a tiny number implementing it fully. This could reflect challenges such as cost, lack of training,
or limited access to more advanced technology. These data suggest that despite awareness and efforts to adapt to
climate change, most respondents prefer approaches directly related to cropping patterns and crop diversity
rather than relying on more advanced agricultural technology.

Divaraification af Incame Bources 44,4 %,
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Figure 3. Distribution of codes in the social and economic resilience categories

Source: Field Data Processing With QDA Miner v6.0.11 Software

Figure 3 shows that 44.2% of total respondents reported diversifying their income sources as part of their strategy
to increase economic resilience. This diversification may include side businesses, offfarm investments, or
developing other skills outside of farming to reduce dependence on a single source of income. This diversification
is essential in the face of economic fluctuations or risks posed by climate change that could disrupt primary
income. 36.5% of total respondents reported having access to or participating in social and community networks
that are important to their social resilience. These social networks may include farmer groups, community
organizations, or local communities that provide social support, information, and other essential resources in
dealing with climate change and economic challenges. 19.2% of respondents reported having access to financial
services, such as loans, agricultural insurance, or other financial products. Access to financial services is essential
in increasing economic resilience, as it can help farmers or individuals manage risk, obtain capital for their
businesses, or protect themselves from losses due to disasters or climate change.Diversification of Income Sources
is a widely implemented strategy, with 95% full implementation, indicating that almost all respondents who
chose to diversify their income sources were successful in doing so. This diversification is crucial to reducing
dependence on a single source of income and strengthening economic resilience, especially in the face of external
risks such as climate change. Social and Community Networks play a critical role in social resilience.

Figure 4. Distribution of codes in the category Government policy and support
Source: Field Data Processing With QDA Miner v6.0.11 Software
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Figure 4 shows that 65.8% of the total respondents reported that they received assistance programs from the
government as part of their support for their social and economic resilience. These assistance programs can be
direct subsidies, cash transfers, or other support aimed at helping farmers or communities affected by climate
change or financial crises. 34.2% of the total respondents reported that they had access to or benefited from
agricultural infrastructure, which includes physical facilities such as irrigation, agrarian storage, agricultural
roads, and other infrastructure that support farm productivity and food security. Good agricultural infrastructure
is critical in supporting adaptation to climate change, as it allows farmers to manage their land and agricultural
products more efficiently. With 65.8% of respondents reporting assistance, government assistance has covered
most needy individuals. However, there is still room to increase the coverage and distribution of this assistance
to more expansive areas. Agricultural infrastructure is still an area that requires more attention. However, 34.2
of the respondents reported the existence of supporting agrarian infrastructure. This indicates a gap between
areas or individuals who benefit from existing infrastructure and those who do not. The development and
improvement of agricultural infrastructure must be a priority to ensure that all farmers, especially those in remote
areas, can use it.

The next step is to use the Co-occurrences coding feature, where the occurrence network is a graphical
representation of how often codes appear together. This network is commonly used to measure how usually two
words appear in a document. The occurrence network allows us to examine several pairs of codes that appear
together. To build an occurrence network, each code is represented by a node, an edge, or a link, representing
the occurrence between the two variables, as in the following figure.
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Figure 5. Coding By Variable: Code Frequency: Adaptation to Climate Change, Social and Economic
Resilience, Government Policy and Support

Source: Field Data Processing With QDA Miner v6.0.11 Software
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Figure 6. Coding By Variable: Correspondence Analysis: Count: Adaptation to Climate Change, Social and
Economic Resilience, Government Policy and Support

Source: Field Data Processing With QDA Miner v6.0.11 Software

The quadrant map shows that farmers’ attitudes towards climate change are strongly influenced by network
factors and techniques related to crop diversification and income. This suggests that climate change adaptation
is essential to farmers’ survival intentions. Furthermore, the significance of social networks and community
government assistance programs is recognized, as they facilitate farmers’ action patterns to adjust cropping
patterns and income. This map highlights the importance of a comprehensive strategy that combines cropping
pattern changes, crop diversification, income source diversification and community social networks.
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Figure 7. Coding Co-occurrences: Link analysis: adaptation to climate change, social and economic resilience,
government policies and support

Source: Field Data Processing with QDA Miner v6.0.11 Software

Figure 7 shows that factors such as changes in cropping patterns, crop diversification, and diversification of
income sources are critical in dealing with climate change because of their strong links with various other
elements. Changes in cropping patterns are an essential factor linking community social networks, assistance
programs, and technology use, indicating that community social networks influence cropping pattern use
patterns. The correlation between cropping pattern changes and crop diversification shows that Figure 7 shows
that factors such as "cropping pattern changes," "crop diversification," and "income diversification" are critical in
coping with climate change because of their strong links with other elements. Cropping pattern changes are
essential to connecting community social networks, assistance programs, and technology use, indicating that
community social networks influence patterns. The correlation between "cropping pattern changes" and "crop
diversification" shows that changes in meeting needs significantly foster alternative farming in the community.
These elements are the foundation that supports farmers in coping with climate change. "cropping pattern
changes" occupy a central position in the structure of farmer actions. Furthermore, "cropping pattern changes"
correlate with income diversification, underscoring the importance of adjusting mindsets and actions in difficult
situations. The visualization in Figure 8 shows three patterns of relationships between different segments,
focusing on the cropping pattern change code that has a strong relationship with the program support code and
income diversification, which can be seen in Figure 8.
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Figure 8. Patterns and relationships between different code segments
Source: Field Data Processing with QDA Miner v6.0.11 Software
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DISCUSSION

Farmer'’s Adaptation to Climate Change in South Central Timor

There are several reasons why climate change adaptation is essential. Climate change affects many aspects of
human life, especially sectors that depend on environmental conditions, such as agriculture, health, water
resources, and ecosystems. Climate change causes an increase in the frequency and intensity of extreme weather
events such as storms, floods, droughts, and heat waves. Kalugin proved in the study “Climate Change Effects
on River Flow in Eastern Europe: Arctic Rivers vs. Southern Rivers” that global climate change with a warming
of 1.5 to 2°C will have a significant impact on river flow patterns in Eastern Europe, with differences in impacts
seen between northern and southern regions (Kalugin, 2023), while Lee highlighted the effects of climate change
on food security in China and showed that climate change significantly affects food security, increasing
uncertainty and risk (Lee et al., 2024). Human life is directly affected by climate change.

Climate change is causing significant losses across various sectors, especially in the most vulnerable areas. Miller
presents research findings from Ghana, highlighting how social inequalities exacerbate disaster vulnerability
among urban dwellers. Communities most vulnerable to flooding and extreme weather live in informal
settlements or areas lacking infrastructure, such as adequate drainage (Miller et al., 2022). To cope with climate
change, communities must adapt. Without adaptation, communities and infrastructure will remain exposed to
impacts that can result in economic losses, environmental damage, and death. Similarly, climate change can
impact agriculture and food security, affecting seasonal planting patterns and water availability and reducing
agricultural productivity. Prolonged droughts or excessive rainfall can lead to crop failures, reducing food
supplies (Hu et al., 2023; James et al., 2023). Farmers must adapt by changing the way they grow crops. This
includes adopting technologies that address climate challenges, more efficient irrigation, and resilient crop
varieties to extreme climates.

Harvest success is highly dependent on stable climate conditions in South Central Timor, as in many lowland
areas in Indonesia (Yulianti et al., 2022). They face various problems when the climate is uncertain, which affects
their productivity and welfare (Linggarwati & Yamin, 2023; Suliyanto et al., 2024). Specific research results on
farmer adaptation in several countries have been published by Usman Alhassan, Anna Ann Dwarka and Aruna
Kainyande. In Ethiopia and Nigeria, rural farmers’ adaptation decisions were heavily influenced by agricultural
extension programs and community social networks (Alhassan & Haruna, 2024); in Guyana, South America,
adaptation decisions included planting superior or more resistant crop varieties, changing planting times
according to rainfall, collecting water in furrows near plants, using drip irrigation systems and techniques for
preparing beds, and using shade houses to mitigate the impacts of climate change (Anna Ann Dwarka et al.,
2024), while farmers in Sierra Leone used crop rotation and planting timing as adaptation strategies (Kainyande,
2024). Similarly, farmers in Sub-Saharan Africa diversified cropping patterns, adjusted planting schedules based
on traditional weather forecasts, and maintained soil moisture (Legide et al., 2024).

Unpredictable climate conditions, such as shifts in the rainy and dry seasons in South Central Timor, can disrupt
farmers' planting patterns. The data processing results, as shown in Figures 2 and 3, show how farmers in South
Central Timor adapt, changing planting patterns and diversifying sources of income are the main activities to
deal with climate change. By planting various types of crops, farmers can reduce the risk of crop failure due to
extreme climates, pests, or diseases specific to crops. Crop diversification makes the agricultural system more
resilient to disturbances. Crop diversification provides flexibility in dealing with climate change that can affect
weather patterns and soil conditions. By planting various types of crops, farmers in South Central Timor are
better prepared to adapt to climate and weather changes.

The implications of adaptation carried out by farmers in South Central Timor affect their social and economic
resilience, especially the sustainability of daily livelihoods. Onyekuru showed that adaptation strategies carried
out by farmers in West Africa produced the highest profits, with significant average annual net profits (Onyekuru
et al., 2024). Nahar also confirmed that farming households in Northern Bangladesh who carried out crop
adaptation were more food secure than households with less crop diversification (Nahar et al., 2024). Figures 5
and 6 show how farmers in South Central Timor adapt to climate change by diversifying income sources and
social networks. Farmers in South Central Timor rely on more than one type of crop or commodity when facing
more significant risks. With crop diversification, they have more income options from various other crops, while
the role of social networks in adaptation allows for faster and broader information exchange among farmers.
Farmers need to get information about more efficient agricultural practices, climate change, or markets through
their social networks in the context of adaptation. The information will help them make better decisions
regarding cropping patterns, crop diversification, or resource conservation.
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The South Central Timor region's condition on the coast of East Nusa Tenggara, Indonesia, makes it vulnerable
to drought. During the dry season, which lasts for a long time, agricultural land experiences drought, damaging
crops and reducing soil fertility; plants will lack water, especially for farmers who rely on traditional irrigation.
South Central Timor is known for its horticultural products, such as vegetables and fruits. Unpredictable
climate, especially temperature fluctuations, can impact these plants' growth (Linggarwati & Yamin, 2023).
Temperatures too low or too high can inhibit growth, make plants susceptible to disease, or even fail to bear
fruit (Berlilana et al., 2019).

The adaptation carried out by farmers in South Central Timor certainly has its reasons. Farmers have to incur
additional costs when the climate is uncertain to cope with these conditions. Before adaptation measures are
taken, they must use more fertilizers or pesticides to protect crops from pests and diseases that often appear
during climate change. Naveesh also said the same thing happened in India: an integrated land management
system that combines crops, trees, and sometimes livestock offers a potential adaptation solution to increase
livelihood resilience (Naveesh Y. B. et al., 2023). In addition, farmers in South Central Timor have to buy water
or create better irrigation systems to cope with drought. As a result of all these challenges, farmers' income in
South Central Timor has decreased significantly, which has affected their livelihood resilience. Low yields or
crop failures mean farmers cannot sell their products in sufficient quantities, while production costs remain the
same or even increase, affecting their income.

Adaptation carried out has a strong relationship between one indicator and another. Figure 6 shows a strong
relationship in adaptation actions during climate change. Actions to change cropping patterns, crop
diversification, and agricultural technology are essential instruments and the central axis of adaptation farmers
in South Central Timor carry out. It can be seen in Figure 7 that the fulcrum lies in changes in cropping patterns,
which are strongly related to agricultural infrastructure and crop diversification. In changing cropping patterns,
farmers in South Central Timor choose crop types such as tubers that are appropriate to land conditions, climate,
and market needs. When changing cropping patterns, they switch from monoculture to polyculture to reduce
the risk of crop failure and increase production yields. Acheampong stated that farming households in Ghana
who change cropping patterns are more likely to adopt crop rotation (Acheampong et al., 2023). In contrast to
Acheampong's findings, Sedighkia showed different research results that optimizing cropping patterns is not an
effective strategy to reduce the economic impact of climate change in the Tajan River Valley, Iran (Sedighkia et
al., 2023).

The difference between cropping pattern change and crop diversification for farmers in South Central Timor is
clarified by defining indicators. Cropping pattern change refers to the modification or rearrangement of the
types of crops grown in a given period on the same land. Farmers focus on how and when a crop grows to increase
income. In contrast, crop diversification is the practice of raising more than one type of crop simultaneously or
on a single plot to reduce dependence on a single crop in the event of crop failure, the main objective being to
increase income. So, the main aim of both concepts for farmers in South Central Timor is income, which impacts
livelihoods in times of climate change and unpredictable weather.

Farmers' Livelihood Resilience in South Central Timor

Climate change significantly impacts the social and economic resilience of farmers in South Central Timor, and
various actions taken to deal with climate change are very important to ensure the sustainability of their
livelihoods and well-being. Figure 1 shows various actions taken by farmers in South Central Timor, climate
change adaptation is mostly implemented through strategies directly related to agriculture, such as changes in
cropping patterns and crop diversification. Stavros Kalogiannidis suggests that the government should design
social protection programs to increase agricultural production, protect the lives of the most vulnerable
populations, strengthen their resilience, and achieve well-being (Kalogiannidis et al., 2023). To improve
livelihood resilience, South Central Timor farmers must diversify their income sources. The income
diversification they do is outside the agricultural sector. Figure 7 is a critical highlight of the diversification of
income sources and social networks, a strong relationship pattern related to the livelihood resilience of farmers
in South Central Timor.

Diversification actions also help reduce dependence on agricultural products vulnerable to climate change.
Figure 3 convinces us that farmers in South Central Timor have less access to financial services for their income
diversification activities. This is in contrast to the findings of Alejandra Guzman Luna, who concluded that
farmers in Mexico and Nicaragua diversified by relying on improving agroecology for small farmers as a way to
achieve food sovereignty (Guzmén Luna et al., 2022). There are also findings from a study conducted by Tadele
Alamneh in Ethiopia, showing the results of livelihood diversification with on-farm activities alone (36.1%), on-

1937



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 8, 2025
https://theaspd.com/index.php

farm plus non-farm (17.5%), on-farm plus off-farm (24.5%), and a combination of on-farm plus non-farm plus
off-farm (21.9%) (Alamneh et al., 2023).Agricultural businesses are highly vulnerable to climate fluctuations.
Drought, flooding, or unstable rainfall patterns can cause crop failure or decreased production. By having
additional sources of income, farmers in South Central Timor can reduce the economic risks caused by climate
factors. By diversifying income sources, farmers in South Central Timor can survive during drastic climate change
conditions and are considered to strengthen the resilience of their household livelihoods. Theoretically,
Chambers and Conway see livelihoods as assets, capabilities, and activities that people use to earn a living; they
agree that a livelihood is said to be sustainable when it can cope with and recover from stress and shocks and
can maintain or increase its assets (Abdulai et al., 2022). This indicates that farming households in South Central
Timor have livelihood capabilities even in uncertain climate conditions and are strongly linked to livelihood
strategies and diversification.In difficult times when extreme climate change occurs, the government always tries
to provide support and assistance as a stakeholder in farmers' production. Figure 6 shows a strong relationship
between agricultural infrastructure and agricultural extension services derived from government assistance while
farmers face climate change. However, in reality, this assistance cannot fully help farmers in South Central Timor
get out of livelihood threats. Hence, actions such as opening land for tourists to visit, offering farm or fruit
garden tours, and making bamboo weaving, ceramics, or traditional textiles become strategies to deal with climate
change. Lassa, during his research on several governments in Asia regarding climate change, showed that most
governments have a strong view only on emergency food reserves, which are considered to be able to reduce
shocks from disasters and climate change and reduce trade disruptions (Lassa et al., 2019). The findings of
Yutong Wang, who measured government policy measures on the resilience of smallholder farmers' livelihoods
by implementing skills training and subsidies, did not have a significant impact on climate change on the Tibetan
Plateau (Wang et al., 2024).The livelihood resilience of farmers in South Central Timor is shaped by their ability
to utilize resources and the availability of existing social networks. Crop diversification and changes in cropping
patterns are dominant actions to overcome uncertainty in agricultural production. In contrast, diversification of
income sources and community social networks are key actions when they enter difficult times due to climate
change. The pattern of anticipation of changes in livelihoods carried out by farmers in South Central Timor is
a common pattern that other farmers have carried out; Akramkhanov provided information that in Uzbekistan,
in diversifying household food crop production, they prioritize the agricultural experience of the head of the
household, education level, source of income, number of livestock and land, and proximity to the market as
important factors for carrying out diversification actions (Akramkhanov et al.,, 2023). Meanwhile, Mazrou
revealed that farmers in Pakistan's household choices and adoption of livelihood diversification strategies were
influenced by age, education level, livestock ownership status, access to credit, extension contacts, and income
(Mazrou et al., 2024). The main difference in the diversification of farmers in South Central Timor with farmers
in Uzbekistan and Pakistan lies in their socio-economic environment; farmers in South Central Timor do not
leave or abandon the agricultural sector as their main instrument of diversification while factors outside
agriculture still influence farmers in Uzbekistan and Pakistan and open up opportunities for farmers to leave the
agricultural sector when the diversification of their livelihoods is successful.Living in difficult times, such as
unpredictable climate change, is difficult for South Central Timor farmers. The desire to survive and protect the
household with a decent living continues despite facing difficult situations such as climate change. Their
consistency in continuing to work in the agricultural sector is a smart practice for farmers in other areas because
the pattern of diversifying livelihoods is significant to maintaining farmer regeneration. Sustainability of
livelihoods for farming households that is carried out carefully will make work in the agricultural sector more
attractive and sustainable.

Salome as a Pattern of Farmer Household Resilience to Climate Change in South Central Timor

Farmers in South Central Timor face increasingly unpredictable weather patterns, longer dry seasons, and
reduced water availability, causing droughts that inhibit plant growth and reduce crop yields, increasing the risk
of crop failure (Neo & Ceunfin, 2018). These conditions affect the sustainability of traditional agriculture and
increase the vulnerability of food security and livelihoods of farmers in South Central Timor. In dealing with
uncertain conditions, farmers in South Central Timor have adaptive patterns that aim to maintain the
sustainability of agricultural practices and protect their communities from the negative impacts of climate change
(Ngongo et al., 2022). The adaptive patterns implemented will help farmers in the short-term and long-term
sustainability and demonstrate resilience in the face of the ongoing climate crisis.

In general, farmers in South Central Timor apply adaptive patterns by switching their crop types from plants
that require much water to plants that are more resistant to drought and can survive in less fertile soil, as well as
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legumes that can bind nitrogen, helping to maintain soil fertility even in conditions of minimal water
(Mohammed et al., 2024).

Farmers in South Central Timor combine plant types and planting patterns with the term "Salome," meaning
three different kinds of seeds are given in one planting hole, such as corn, peanuts and pumpkins. As a tall plant,
corn supports climbing plants such as pumpkins, thus saving space and maximizing land use, while peanuts will
add nitrogen to the soil, which is beneficial for corn and pumpkins. Nitrogen-rich soil helps the growth of other
plants without adding chemical fertilizers. The broad leaves of pumpkins can cover the soil, reduce evaporation,
maintain soil moisture, and help other plants get enough water. The planting technique farmers use in South
Central Timor is an example of polyculture, where different plants are planted together to support each other
in their growth process.

Salome has been applied since the ancestors worked their agricultural land, so this planting pattern has become
a hereditary habit. Farmers start Salome by preparing the land to carry out farming activities. They do not use
chemicals but clean them using agricultural tools such as machetes to clear the land of bushes and agrarian waste.
Then, planting is carried out without random lines with an uncertain distance until the plants can be produced
and used for family food consumption, and some of the production is sold to increase family income (Fatima &
Rambut, 2022).

Farmers who practice the Salome farming system adopt a holistic approach based on local knowledge passed
down through generations. This practice offers a range of behaviours and attitudes that contribute directly to
food security. Resilience to Climate Variability: The diversity of crops and livestock in the Salome system makes
it more resilient to extreme weather events, such as droughts, floods, or irregular rainfall patterns. Farmers do
not rely on a single crop, which reduces the risk of food shortages due to crop failure. The types of commodities
selected in the Salome planting pattern (based on farmers' consumption patterns) are staple foods consisting of
corn, beans and pumpkins. As this planting pattern mixes several commodities in one planting hole, the same
is valid for how the cooking is served, similar to this planting pattern. All types of food are mixed and cooked
and then served in one container because it is more practical and economical and by ancestral culture. The food
consumption pattern followed according to ancestral culture has been going on since ancient times. Hence, it
has implications for the types of commodities planted, which are mutualistic symbiosis, meaning mutually
beneficial. Namely, corn stalks facilitate the propagation of bean plants so that corn harvest time can also pick
beans without a long gap, and the bean harvest can take place after the corn harvest, while pumpkin plants help
to reduce the risk of pest attacks (Raharjo & Delang, 2020).

The Salome system promotes self-sufficiency in food production, an essential aspect of food security. At the same
time, the system also emphasizes community and cooperation among farmers, where excess produce is often
shared with neighbours, ensuring that no one goes without food. In many cases, Salome's farming practices are
embedded in the social and cultural fabric of the community. Knowledge about soil fertility, crop management,
and weather forecasting is passed down from older generations to younger farmers, ensuring the sustainability
and continuity of the farming method. Although the Salome system is rooted in tradition, many farmers are
integrating new knowledge and technology to improve Salome practices. For example, they are adopting better
seed varieties, organic fertilizers, or new irrigation techniques to increase yields without compromising the
sustainability principles of the Salome system.

The food security of farmers who implement the Salome farming system in South Central Timor can be assessed
through several indicators: Food Availability: The combination of crops, livestock, and trees in the Salome system
ensures continuous food availability throughout the year, reducing dependence on external food sources. Food
Access: The diversity in this farming system helps increase the economic resilience of farmers, as they can generate
income from the sale of excess produce, livestock, and non-timber forest products. This income can then be used
to purchase other necessities. Food Ultilization: The integration of various types of food in the Salome system
(such as fruits, vegetables, meat, and grains) contributes to the diversity and nutrition of the diet, which improves
overall health and well-being. Sustainability: Using traditional agroecological practices, the Salome system
encourages sustainable management of natural resources, ensuring that this farming system can support food
security for future generations.

The Salome farming system in South Central Timor is an example of how traditional farming practices can
contribute to food security through a combination of sustainable farming techniques, climate change resilience,
and community-based collaboration. This local wisdom is a valuable resource in building more resilient farming
systems, especially in areas with limited resources and vulnerable to climate change.
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CONCLUSION

Adaptation to climate change is critical for farmers in South Central Timor to maintain food security and sustain
their livelihoods. Unpredictable climate conditions—such as prolonged droughts, erratic rainfall, and increasing
temperatures—have disrupted cropping patterns and reduced agricultural productivity. In response, farmers in
this region have developed various adaptation strategies, including changing cropping patterns, diversifying
crops, and adopting more efficient agricultural techniques.

Shifting from monoculture to polyculture, and planting drought-tolerant crops like tubers and legumes, reduces
the risk of crop failure and enhances soil health. Additionally, diversifying income sources—such as engaging in
tourism, traditional crafts, or small-scale trade—provides financial buffers for farming households vulnerable to
climate variability.

The Salome farming system, which integrates multiple crops (corn, peanuts, and pumpkin) into a single planting
hole, exemplifies a form of local innovation rooted in indigenous knowledge. This system not only improves
land-use efficiency and soil fertility but also contributes to household food security and economic resilience.
However, despite these adaptive strategies, farmers continue to face significant structural challenges, such as
limited access to financial services, agricultural infrastructure, and sustained government support.

Successful adaptation among farmers in South Central Timor thus relies on the integration of sustainable
agricultural practices, income diversification, and the reinforcement of social networks and community-based
collaboration. Government and institutional actors play a vital role in supporting this resilience through inclusive
policies that improve access to technology, information, and capital.

Research Limitations

This study is limited in its geographic scope, focusing only on selected farming communities in South Central
Timor. As a result, the findings may not fully represent the diverse experiences of farmers in other regions of
East Nusa Tenggara or Indonesia more broadly. Additionally, this study primarily relies on qualitative and
descriptive data, which, while rich in local context, may lack generalizability to other settings with different
ecological or socio-economic conditions. There are also limitations in the availability of time-series climate and
yield data, which constrained the ability to quantify the long-term effectiveness of adaptation strategies.

Future Research Directions

Future research should aim to expand the scope of study across multiple districts and agro-ecological zones to
capture a broader range of adaptation practices and their effectiveness. Quantitative analyses using longitudinal
data can help measure the direct impact of traditional systems like Salome on food security and income stability.
In addition, interdisciplinary studies that combine social science, agronomy, and climate modeling would
provide deeper insights into how indigenous knowledge systems can be integrated with modern climate
adaptation frameworks. Further investigation is also needed into how institutional support, gender dynamics,
and youth participation influence the sustainability of these adaptation efforts.
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