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ABSTRAK

Perubahan iklim dan ketahanan pangan merupakan tantangan global pada era ini. Tren iklim berperan penting untuk
menentukan karakteristik iklim dan rekomendasi kesesuaian pertanian di zona iklim tropis. Sebagai kawasan
perkotaan tropis yang berkembang pesat, Palembang dan Jambi merupakan wilayah yang memerlukan perhatian
khusus terkait tantangan perubahan iklim dan ketahanan pangan. Penelitian ini bertujuan untuk mengevaluasi
perubahan iklim dan kesesuaian untuk pertanian perkotaan di Palembang dan Jambi. Penelitian ini menggunakan
data sekunder curah hujan bulanan, suhu udara, kelembaban relatif, dan durasi sinar matahari untuk periode 2014-
2018 dan 2019-2023. Data yang diperoleh kemudian dihitung rata-ratanya per bulan untuk setiap periode
pengamatan. Selanjutnya, data tersebut dianalisis secara deskriptif. Hasil penelitian menunjukkan adanya
perbedaan status iklim yang jelas antara Palembang dan Jambi, terutama terkait dengan curah hujan. Curah hujan
di Palembang cenderung lebih tinggi dibandingkan dengan Jambi yang ditunjukkan dengan lebih banyak bulan basah
(5-8 bulan di Palembang dan 3-6 bulan di Jambi). Sementara itu, musim kemarau di Jambi berpotensi lebih panjang
daripada Palembang. Terdapat indikasi peningkatan suhu udara di kedua wilayah, yang terlihat dari suhu udara yang
lebih tinggi pada periode 2019-2023 dibandingkan dengan periode 2014-2018 (kenaikan suhu setiap bulan di
Palembang dan Jambi masing-masing 1.14% dan 0.93%). Meskipun demikian, suhu udara, kelembaban udara, dan
durasi sinar matahari masih dalam rentang yang memungkinkan tanaman tropis untuk tumbuh dan produktif. Oleh
karena itu, rekomendasi teknik budidaya yang sesuai di Palembang dan Jambi hampir serupa, yaitu pada bulan
Maret-April dan November-Desember dengan teknik budidaya di bawah kondisi air berlebih, sedangkan pada bulan
Juni-Agustus dengan budidaya tahan kekeringan atau irigasi minimum.

Kata kunci: budidaya dua cekaman; budidaya tropis; ketahanan pangan; pertanian perkotaan; variabilitas iklim.

ABSTRACT
Climate change and food security are global challenges on this era. Climate trends play a critical role in characterizing
climatic conditions and informing agricultural suitability recommendations in tropical regions. As rapidly expanding
tropical urban areas, Palembang and Jambi warrant particular attention regarding to climate and food security
challenges. The study aimed to evaluate climate change and suitability for urban agriculture in Palembang and Jambi.
The study used secondary data of monthly rainfall, air temperature, relative humidity, and sunshine duration for the
2014-2018 and 2019-2023 periods. The collected data were subsequently averaged on a monthly basis for each
observation period. Thereafter, the data were analyzed using descriptive method. The results showed that there are
obvious differences of climate status between Palembang and Jambi, especially related to rainfall. Rainfall in
Palembang is higher than Jambi as represented by number of wet months (5-8 months on Palembang and 3-6
months on Jambi). Meanwhile, the dry season in Jambi is potentially longer than Palembang. There was an indication
of increasing air temperature in both regions, as indicated by the higher air temperature in 2019-2023 compared to
2014-2018. The air temperature increases each month in Palembang and Jambi is 1.14% and 0.93%, respectively.
Nevertheless, air temperature, air humidity, and sunshine duration were still within the range of tropical plants to grow
and be productive. Therefore, the recommendation of suitable cultivation in Palembang and Jambi is almost similar,

313


mailto:straykerali@gmail.com

Journal of Global Sustainable Agriculture, 5(3): 313-319, Desember 2025

DOI: 10.32502/jgsa.v5i3.1077

E-ISSN: 2775-3514
P-ISSN: 2775-3522

in March-April and November-December applying cultivation techniques under excess water condition, otherwise in
June-August on drought-resistant or minimum irrigation cultivation.

Keywords: climate variability; double-stress cultivation; food security; tropical cultivation; urban farming.

INTRODUCTION

Climate change is an often-discussed issue
nowadays. Human activities are the primary factor
causing climate change. Thus, in some literature, the
term anthropogenic climate change refers to climate
change caused by human activities (Magnan et al.,
2021; Ortiz-bobea, Ariel, Lobell, B. David, Ault, R.Toby
, Carrillo, M. Carlos, Lobell, 2021). The CO2 emissions
and air pollution from greenhouse gases are among
the many implications of human activities that
contribute to climate change (Sadatshojaie &
Rahimpour, 2020). Moreover, land cover change from
vegetated to built-up land has contributed to more
extreme climate change (Roy et al., 2022). Vegetation
is a land component that plays an important role in
carbon capture and storage (Nunes et al., 2020).

Urban areas are characterized by dense human
activities and minimal vegetation. (Wang et al., 2022)
revealed that urban energy activities such as
industrial, transportation, residential, commercial
sectors, and secondary energy consumption are the
main factors causing increased carbon emissions,
leading to climate change. Climate change has
impacts on many sectors, among them related to food
availability. (Malhi et al., 2021) stated that climate
change has a negative effects on agriculture, starting
from atmospheric conditions, such as rainfall and air
temperature that are not suitable for optimal plant
growth to an explosion of pest infestation which also
causes yield loss. (Singh et al., 2023) emphasized that
climate change will impact plant pathogens and food
security, so we need to formulate a path forward.

Urban agriculture is an agricultural system
practiced in urban ecosystems. Urban agriculture has
the potential to provide food for urban communities
sustainably (Zulfigar et al., 2021). Several studies
have confirmed that various types of plants can grow
in urban ecosystems with certain treatments (Lakitan
etal., 2022; Muda et al., 2023). Nevertheless, it needs
to be studied more deeply, especially when linked to
climate change and region-specific conditions.

Although many studies have examined the
impacts of climate change on agriculture, research
specifically focusing on urban agriculture in tropical
regions, particularly in cities like Palembang and
Jambi, remains limited. Most studies tend to focus on
the effects of climate change on plant pathogens and
food security in general ((Singh et al., 2023), while the
specific conditions of rapidly growing tropical urban
areas have not been adequately addressed.
Furthermore, research on land suitability for urban
agriculture in areas experiencing dynamic climate
change is still scarce. While land cover changes and
atmospheric conditions are known to affect agricultural
productivity, their implications for urban agriculture in
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tropical regions like Palembang and Jambi have not
been extensively studied.

Through this research is expected to be an
important piece of information in formulating food
security strategies in Palembang and Jambi by
considering climate condition. The study aims to
evaluate climate condition and suitability for urban
agriculture in Palembang and Jambi.

MATERIALS AND METHODS

Research area

The study area covered Palembang and
Jambi, Indonesia. Both selected locations are tropical
lowland urban ecosystems located in Indonesia, an
archipelagic country. As an urban area, the study area
is dominated by built-up areas (Figure 1). Both regions
have high population densities, namely 4317/km?
(Palembang) and 3647/km?2 (Jambi) (Central Bureau
of Statistics of Indonesia, 2023). The 1:50.000
resolution was chosen as it is adequate for spatial

analysis without compromising important details.
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Figure 1. The research location (A) and comparison
of land cover between Palembang (B) and Jambi (C).
Source: Geospatial Information Agency of Indonesia
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Datasets

The data collected were secondary data
sourced from official institutions. The research location
and land cover were obtained from the Geospatial
Information Agency of Indonesia
(https://tanahair.indonesia.go.id/map/). The raw
spatial data of the research location and land cover
used was 1:50.000. The 1:50.000 resolution was
chosen as it is adequate for spatial analysis without
compromising important details. The dataset used is
highly reliable, sourced from verified providers, and
commonly employed in similar studies, ensuring the
necessary accuracy. Meanwhile, climate data such as
rainfall, air temperature, relative humidity, and
sunshine duration were obtained from the
Meteorological, Climatological, and Geophysical
Agency of Indonesia (https://dataonline.bmkg.go.id/).
The Palembang climate station is located at
104°46'19" E, 2°55'38" S (8 masl), while in Jambi is
located at 103°38'24" E, 1°38'1" S (27 masl). The
analysis compares two distinct periods, namely 2014-
2018 and 2019-2023. These periods were chosen to
capture potential changes in climate patterns,
especially given the growing significance of climate
change discussions. The comparison will focus on
anomaly analysis, assessing the differences in the
average rainfall and temperature between the two
periods. This approach helps to identify significant
deviations from expected climate norms and trends.

Data Analysis

All data collected were provided in maps and
graphs. The map was layout using ArcGIS software.
Meanwhile, the climate data collected was organized
to find monthly rainfall, average of air temperature and
relative humidity, and average of sunshine duration.
We used monthly average data to identify climate
trends, which were then depicted in graphs to visualize
the changes over time. For rainfall classification, we
categorized months based on the average rainfall as
follows: <100 mm was classified as dry months, 100-
200 mm as humid months, and >200 mm as wet
months. This classification helps in illustrating the
rainfall patterns and climatic variability in the studied
region. Climate data was processed using Microsoft
Excel software. Furthermore, the collected data were
analyzed descriptively and elaborated with relevant
literature.

RESULTS AND DISCUSSION

Rainfall Characteristics and Implications for Urban
Cultivation

The monthly rainfall of Palembang and Jambi
was confirmed to follow a two-peak equatorial pattern,
with March-April as the first peak and November-
December as the second one. This pattern occurs
throughout the year. Meanwhile, June-August is the
dry season period, as represented by lower monthly
rainfall compared to the other months. Based on the
monthly rainfall collected, Palembang is indicated to
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be wetter than Jambi, mainly when comparing the first
(321.16 mm in March during 2014-2018) and second
rainfall peaks (347.18 mm in March during 2019-
2023). Based on monthly rainfall, we divided wet
months, humid months, and dry months which are
indicated by >200 mm, >100-200 mm, and <100 mm
of rainfall, respectively (Wandayantolis, W., Budianta,
D., Yakup, Y., & Gunawan, 2024). The results showed
that Palembang experiences higher rainfall than
Jambi, with higher monthly rainfall peak as indicated
by the greater number of wet months in Palembang (5-
8 months) compared Jambi (3-6 months) (Figure 2).
Rainfall determines the availability of water for urban
agriculture. The number of wet months and high
rainfall peaks in Palembang need to be considered to
avoid a submerged environment that causes hypoxia
conditions in plant.

5007 A =6=20142018 =0=2019-2023 5007 B ==2014-2018 =0m2019-2023
~ %0 _400
; N | :
3 %0 //P“\' [/M F%0 lisii %
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Figure 2. Average of monthly rainfall collected in
2014-2018 and 2019-2023 in Palembang (A) and
Jambi (B).

Hypoxia is a condition where plants lack oxygen
and has a negative impact on plant growth and
development (Zahra et al., 2021). At the cellular level,
hypoxia reduced respiration and adenosine
triphosphate (ATP) production (Loreti & Perata, 2020).
Under prolonged conditions, hypoxia will negatively
affect plant growth and vyield. (Jia et al., 2021)
summarized the changes in physiology, morphology,
and anatomy due to hypoxia condition. Given the
longer wet-month duration and higher rainfall peaks in
Palembang (Figure 2), urban agriculture should focus
on selecting crops tolerant of transient waterlogging
and root hypoxia (e.g., species with aerenchyma-
forming capacity) and strengthening water-
management practices, including raised beds,
improved drainage, and well-aerated porous growing
media. In contrast, Jambi’s shorter wet period
suggests a comparatively lower risk and duration of
waterlogging, permitting a wider range of vegetables
and herbs. Accordingly, management in Jambi should
emphasize minimizing short-term ponding during peak
rainfall months through drainage channels and flexible
planting schedules.

There are some plants that are able to survive
in submerged conditions characterized by having
aerenchyma tissue. The aerenchyma tissue plays a
role as oxygen transportation and plant ventilation
(Striker, 2024). Thus, for high-rainfall settings such as
Palembang, should prioritize crops with strong
aerenchyma-forming capacity, such as Luffa cylindrica
(Shimamura et al., 2007) and balsam pear (Li et al.,
2022).

There was a similar pattern of monthly rainfall
trend in Palembang and Jambi, either in 2014-2018 or

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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2019-2023. According to the monthly rainfall of these
two periods, the difference in the beginning and end of
the rainy season was only one or two months.
However, we specifically highlight that there is a
potential for a long dry season in Jambi at least in
June-August, as happened in the 2014-2018 (June:
86.44 mm; July: 85.92 mm; August; 110.16 mm), and
2019-2023 (June: 14550 mm; July: 154.88 mm;
August: 110.42 mm). During this dry season, water
availability is a major consideration in urban cultivation
activities. Water deficiency will reduce the
performance of plant growth and yield. Water is an
important component in plant metabolism including
photosynthesis. Plant under water stress was
confirmed to exhibit low photosynthetic rate, thus
affecting plant growth and yield (Zhao et al., 2020). In
addition, water plays an important role in nutrient
solubility. The water-deficient growing medium causes
the nutrients contained within it to be unavailable to
the plant (Marschner & Rengel, 2023).

Regarding urban cultivation practices in the dry
season, the selection of relevant plant species and
cultivation technique in Palembang and Jambi needs
to be considered. Some plant species were indicated
to be able to adapt under minimum irrigation
conditions, such as eggplant (Solanum melongena)
maintain growth and productivity at 80% field capacity
(Mohawesh, 2016) and tomato (Solanum
lycopersicum) performs well under 70% irrigation
(Hashem et al., 2018). Meanwhile, modification of
planting media through the addition of organic matter
can also be done to overcome the lack of water
availability. (Lal, 2020) stated that organic matter can
increase the water holding capacity. Furthermore, a
mixture of manure (Hosseinzadeh et al.,, 2021;
Kadhim, 2021) and biochar (Mansoor et al., 2021) can
be used as an alternative to anticipate water
deficiencies.

Air Temperature and Relative Humidity Dynamics

The atmospheric condition that impacts urban
agricultural activity is air temperature and air humidity.
The sun's apparent motion will affect both of these
atmospheric conditions. Palembang and Jambi were
identified to experience two peaks in air temperature
in May and November. Palembang has a higher
average air temperature than Jambi. In both regions,
there was obviously an increase in average air
temperature in the 2019-2023 compared to the 2014-
2018. This increase can be an indicator of global
warming. On the other hand, air humidity follows the
dry and rainy season which has affected the amount
of water vapor in the atmosphere. The average
humidity in Palembang is recorded higher than Jambi,
as well as the monthly rainfall. Interestingly, there was
a period of high air temperature followed by an
increase in air humidity. This phenomenon was due to
the increasing air temperature causing water on the
earth's surface to evaporate which accumulated in the
atmosphere, thus increasing the air humidity (Figure
3).
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Figure 3. Average of air temperature and relative
humidity collected in 2014-2018 and 2019-2023 in
Palembang (A-B) and Jambi (C-D).

Based on this research, air temperature in
Palembang was confirmed to be higher than Jambi.
The denser population density in Palembang led land
conversion from vegetated to built-up areas. Land
conversion into built-up areas will have an impact on
increasing air temperature. Land dominated by
building was confirmed causing an increase in air
temperature, while if it is dominated by vegetation, air
temperature will be maintained (Halder et al., 2021).

Air temperature is a factor that affect plant
growth. Extreme high temperature causes plants to
experience heat stress. (dos Santos et al.,, 2022)
revealed that heat stress causes membrane and
protein damage, and disrupt plant metabolism. More
specifically related to the photosynthesis sequence,
heat stress affects chlorophyll biosynthesis,
photochemical reactions, electron transport, and CO:2
assimilation (Hu et al., 2020). Each plant has a
different air temperature tolerance threshold. (Hwang
et al, 2018) reported that pak-choi (Brassica
campestris subsp. chinensis) experienced declining
growth at 32°C, conversely edible amaranth
(Amaranthus tricolor) experienced better growth at the
same temperature. Meanwhile, 'lollo rosso' lettuce
(Lactuca sativa) experienced inhibited growth at 33°C
when compared to 25°C (Sublett et al., 2018). The
results of this study showed that the air temperature of
Palembang and Jambi was still in the range of 26-
28.5°C. Therefore, these crops are recommended for
urban cultivation in Palembang and Jambi.

Sunshine Duration and Crop Growth Potential

As tropical region, the sunshine duration in
Palembang and Jambi is relatively long-term. There
was no dramatically change in sunshine duration in
2014-2018 to 2019-2023, although there was a
decrease in June of the 2014-2018. The peak
sunshine duration in Palembang and Jambi occurred
in August and then slowly declined until December.
The sunshine duration in Palembang was identified to
be slightly shorter than that in Jambi. Higher rainfall in
Palembang caused the atmosphere to be cloudy more



Journal of Global Sustainable Agriculture, 2(1): 1-10, Desember 2021

DOI: 10.32502/jgsa.v5i3.1077

often than Jambi. This condition has an impact on
decreasing the sunshine duration (Figure 4).

Based on the collected data, the sunshine
duration in Jambi is slightly longer than Palembang.
Despite Palembang being cloudier, the Jambi's
position nearer to the equator also determines
sunshine duration. This difference is reflected in
latitudinal positions, with Jambi located at 1°30-1°41'
S and Palembang at 2°52'-3°05' S. Those areas that
are nearer to the equator zone are proven to have a
longer sunshine duration. Meanwhile, the more distant
from the equator, the sunshine duration is shorter,
such as in the Western of Africa (Philippon et al.,
2022). The overall sunshine duration in the study area
is sufficient. The sufficient sunlight allows a wide
selection of plant species that can be grown in
Palembang and Jambi. (Kulyakwave et al., 2020)
stated that sunshine duration is a climatic factor that
determines plant growth and yield. Sunshine duration
plays an important role mainly related to
photosynthetic metabolism. (Song & Jin, 2020)
reported that a decrease in sunshine duration caused
a decrease in plant growth and yield.
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Figure 4. Average of sunshine duration collected in
2014-2018 and 2019-2023 in Palembang (A) and
Jambi (B).

CONCLUSION

Across 2014-2023, the air-temperature data
indicate a warming signal in both cities, while
Palembang consistently exhibits higher monthly
rainfall and more wet months than Jambi. Accordingly,
cultivation during the main rainfall peaks (March-April
and November-December) should prioritize excess-
water management, whereas the drier period (June-
August) should emphasize water-saving strategies
and irrigation planning. This assessment is descriptive
and based on monthly mean data over a relatively
short time span, so future research should use longer
and higher-resolution records to quantify variability
and extremes and validate  crop-specific
recommendations through field trials.
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