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Drought, Flood, and Rice Security 
in Central Thailand

ABSTRACT With roughly 63 percent of the country’s agricultural area allo-
cated for rice farming, rice has long been a key food staple and export 
crop for Thailand. As with other crops, rice is heavily dependent on 
water, whether it is from precipitation or irrigation, and is also sensitive 
to changing temperatures. The impacts of droughts and floods on rice 
farming are a fundamental source of concern for Thai farmers and the 
government. This article focuses on the effects of droughts and floods on 
rice quality and quantity, as well as on farmers’ rice income and prospects 
for livelihood diversification. Based on our interviews with rice farm-
ers in Uthaithani, Chainat, and Ayutthaya, droughts and floods dimin-
ish rice yields and increase incidences of crop failures, both partial and 
complete. They also lower the quality of rice and further depress net head 
rice yields by altering rice grain dimensions and moisture levels, as well as 
increasing the amount of cracked and immature grains. These outcomes 
contribute to a significant decline in farmers’ earnings and investment 
losses in the case of crop failures. Reduced access to government subsidies 
together with increased input costs due to droughts and floods are also 
crucial factors decreasing farmers’ earnings. Off-farm and on-farm live-
lihood diversification becomes an inevitable survival strategy for many 
rice-farming households to manage weather related challenges, stabilize 
their income, and smooth consumption. Our findings point out the need 
to bolster on-farm adaption capacities of rice farmers at the household, 
provincial, and national levels to ensure domestic and global rice security 
and ameliorate dangers to Thai farmers’ livelihood and well-being. 
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Rice continues to play a fundamental role in 
income generation and ensuring food security for 
millions of households in Thailand and abroad. 
As a key global rice supplier (USDA, 2023), 
Thailand exported 5.27 million metric tons of 
rice from January through August 2023 and, due 
to increased global rice prices and India’s rice 
export ban, its shipment is projected to reach at 
least eight million metric tons this year (USDA, 
2023). The top export markets include Indonesia, 
Iraq, South Africa, the US, and China (Minis-
try of Commerce, 2023). Rice exports account 
for about 16 percent of Thailand’s total export 
revenue derived from agricultural-related prod-
ucts (Ministry of Commerce, 2023). The Central 
region, with its fertile soil and more developed 
irrigation systems, remains the key producer 
of domestic and exported rice in the country. 
Samut Prakan and Nakhon Pathom were the two 
provinces with the highest rice yields in Central 
Thailand in 2022 (Ministry of Agriculture and 
Cooperatives, 2022). Most farmers in this region 
cultivate non-glutinous rice on two hectares of 
land, yielding 4,487.5 kilograms per hectare for 
the 2021/2022 crop year on average (Ministry of 
Agriculture and Cooperatives, 2022). Depend-
ing on weather patterns and water availability, 
rice farmers in Central Thailand typically culti-
vate twice a year during the wet and dry seasons 
(Promkhambut et al., 2023).

According to the World Bank and Asian 
Development Bank’s Climate Risk Profile for 
Thailand (2021), weather-related challenges pose 
serious obstacles to rice cultivation and to Thai 
farmers’ livelihoods. All regions are affected by 
erratic weather patterns via slow onset shifts or 
extreme weather events, especially droughts and 
floods, that have been accelerating in terms of both 
frequency and intensity. Precipitation, which was 
once predictable and consistent, has been more 
volatile and less common during the wet season. 
Floods and droughts are becoming more frequent, 
lasting longer, and are more intense and damag-
ing. For instance, in 2011, 66 provinces (out of 

77) experienced severe flooding that damaged 
homes, destroyed farmland, and lasted approxi-
mately six months from July 2011 through Janu-
ary 2012 (Gale and Saunders, 2013). In early 
2020, rivers had low water levels and half of the 
country’s key reservoirs had below 50 percent 
of capacity, causing Thailand to experience its 
worst drought in the last 40 years. In late 2022, 
the monsoon weather brought heavy rainfall and 
strong winds over Thailand, resulting in flash 
floods, landslides, and overflowing riverbanks in 
at least 25 provinces. In 2023, however, rainfall 
is expected to be about 10 percent below aver-
age, especially in the Central Plains region, and 
widespread drought is predicted for 2024. Local 
authorities are asking rice farmers in Central 
Thailand to limit their rice planting to one crop to 
preserve water (Ratcliff and Siradapuvadol, 2023; 
Thaipublica, 2023).

This article provides novel and detailed 
insights into the implications of droughts and 
floods on the quality and quantity of rice as well 
as on rice farmers’ income and livelihood. Based 
on the Ministry of Agriculture and Cooperatives’ 
2022 statistics on rice farming and susceptibil-
ity to natural disasters, we chose three provinces 
in Central Thailand—Uthaithani, Chainat, and 
Ayutthaya—for their high concentrations of rice 
farmers. We further selected two districts from 
each province based on vulnerability to floods 
and droughts. We conducted qualitative inter-
views with three randomly selected rice farmers 
from each district. In total, we interviewed 18 
rice farmers from six districts.

In Uthaithani, Chainat, and Ayutthaya, rice 
farmers consistently emphasized that they have 
noticed an increase in temperature and unpredict-
able variations in precipitation in the last decade. 
In particular, droughts have increasingly been a 
major challenge for rice farmers in Uthaithani, 
causing nearby dams and canals to run dry. The 
resulting decline in water levels led to water short-
ages and competition for the limited water within 
the communities. Rice farmers from female-headed 

“Rice farmers from 
female-headed 
households and 
households with no 
working-age men 
have reported they 
are disadvantaged 
because they lack 
physically-capable 
male household 
workers to deploy 
the heavy water 
pumping machines 
and connect them 
to the nearby canal 
to pump water into 
their rice fields.”
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households and households with no working-age 
men have reported they are disadvantaged because 
they lack physically-capable male household work-
ers to deploy the heavy water pumping machines 
and connect them to the nearby canal to pump 
water into their rice fields. This results in limited 
or no access to water for their rice fields. In 2020, 
farmers in Sawanarom, Uthaithani experienced 
drought for the entire year, resulting in complete 
crop failure.

Conversely, floods are becoming more 
frequent and pose a significant livelihood threat 
for rice farmers in Chainat. Interviewed farm-
ers explained that they have witnessed a dramatic 
increase in rainfall during the past seven to 
eight years, creating a serious challenge for those 

who depend on rice farming as their primary 
income source. Also, farmers in Nong Ma Mong 
District of Chainat engage in rainfed rice farm-
ing because they lack access to irrigation systems. 
When faced with floods, farmers in this prov-
ince rely on water pumping machines to drain 
the water out of their rice fields. When the water 
levels are extremely high, the nearby water reser-
voirs and canals lack the capacity to take up 
additional water from rice fields. Consequently, 
the fields become inundated.

Similar to those in Chainat, farmers in Ayut-
thaya are highly vulnerable to floods. But in this 

province, farmers and their rice farming are well 
protected against crop and investment losses thanks 
to well-planned and extensive irrigation systems 
and elevated road systems. Although rice farmers 
in this province experience flooding yearly, their 
crops are either not affected or minimally impacted 
by such shocks because, in most cases, the irriga-
tion systems are able to absorb and maneuver the 
excess water to protect rice fields and the elevated 
roads are able to prevent floods from reaching rice 
fields. Local government agencies also have an 
effective flood warning system that communicates 
to farmers in advance (roughly three to seven days 
prior). This gives farmers time to harvest their rice 
crops and procure flood prevention barriers.

Rice Quality and Quantity

The adverse effects of weather-related challenges 
on crop production have been well studied and 
documented. For instance, the work of Buan et al. 
(1996) predicted that increased temperature and 
decreased rainfall will reduce rice and corn yields. 
Recent work by Jagermeyer et al. (2021) that used 
an updated climate model simulation and climate 
data shows a more pessimistic result, predicting 
that global production of maize, soybean, and rice 
will decline dramatically due to rising tempera-
ture and higher levels of greenhouse gas emissions 
and carbon dioxide. Felkner et al. (2009) show 

A water pumping machine (left), and its connecting pipe made of heavy metal.
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lower aggregate Thai rice yields in a high-emissions 
climate without any adaptation or adjustment 
strategies. However, while it is clear that climate 
variability and change will continue to change 
rice productivity, the process of how droughts 
and floods alter the rice yields is not fully under-
stood. To help enrich our understanding of the 
implications of these weather-related challenges, 
this section describes the effects of droughts 

and floods on rice yields through changes in the 
physical properties of rice grains. Rice quality is 
the comprehensive outcome of not only genetic 
characteristics, but also environmental conditions. 
Our discussions with farmers in Uthaithani, 
Chainat, and Ayutthaya reveal that both droughts 
and floods have an adverse and interrelated effect 
on four key physical properties of rice grains: 
moisture content, cracking, immature grains, and 
grain dimensions. Focusing first on the impact 
of climate shocks on moisture content, farmers 
stress that rice grains should be at the moisture 
level of 15 percent before being milled to maximize 
the head rice yield or the quantity of whole and 
intact kernels after the milling process and ensure 
safe grain storage. A higher moisture content 
implies that grains are too soft while a lower mois-
ture content means the grains are too dry. Both 
scenarios lead to breakages and pulverization 
during the hulling process. In Central Thailand, 

dry spells and droughts that cause water scarcity 
decrease the moisture level of rice grains drasti-
cally. On the contrary, heavy rainfall and floods 
increase the water supply in rice fields, raising 
moisture content above the optimal level.

The lack of water caused by drought also 
causes rice grains to develop cracks in their 
kernels. This finding is consistent with previous 
studies (Krishnan et al., 2011; Shi et al., 2018). 

Cracked grains typically cannot withstand the mill-
ing pressure and are thus more likely to break, reduc-
ing both the price the farmers receive for the crop 
and the net head rice yield (Lyman et al., 2013).

Farmers in Central Thailand further empha-
size that environmental stresses caused by droughts 
and floods, especially during the flowering periods, 
have a harmful impact on pollination, caus-
ing poor seed setting and reduction in grain size 
(e.g. skinny grains) (Kumar et al., 2006; Davat-
gar et al., 2009; Zhou et al., 2020). As another 
adverse effect of these weather-related challenges, 
reduced grain dimensions also lead to grain break-
ages during the milling process and yield loss 
(Rahman et al., 2002). When harvested grains 
vary in size and shape, adjustments of the hullers, 
whiteners, and polishers during the milling process 
become a challenge. This causes declined efficien-
cies, increased risk of recirculated grains, uneven 
whitening, and ultimately lower profits for farmers.

Left: this rice grain from an inundated field broke during milling. 
Right: skinny and darkened rice grains harvested from a drought-stricken field.

“When faced with 
floods, farmers in 
this province rely 
on water pumping 
machines to drain 
the water out of 
their rice fields. 
When the water 
levels are extremely 
high, the nearby 
water reservoirs 
and canals lack the 
capacity to take up 
additional water 
from rice fields. 
Consequently, 
the fields become 
inundated.”
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Drought and flood, particularly during the 
ripening period, have been damaging problems for 
the rice farmers we interviewed in Central Thai-
land. Abnormally high temperatures have also 
decreased the share of ripened grains and lowered 
yields, while flooding or the anticipation of floods 
prompt many farmers to harvest their rice crops 
prematurely to minimize crop loss. These scenar-
ios lead to a decline in growing period, resulting 
in green grains or immature kernels of rice. These 
grains exhibit inferior quality, which considerably 
lower their market value.

Farmers’ Income and Livelihood 
Diversification

Weather-related challenges pose a major hurdle to 
livelihood, especially for farmers who lack access to 
irrigation systems and are dependent on rain-fed 
rice cultivation. With limited adaptation capabili-
ties, diversification of on-farm production systems 
and off-farm income sources become impor-
tant ways to self-manage weather-related risks, 
reduce market uncertainty, increase or stabilize 
household income, and smooth consumption. As 
highlighted in the previous section, droughts and 
floods have a direct effect on household livelihood 
through the evidenced decline in rice quality 
and thus quantity. Such reduction places a down-
ward pressure on farmers’ earnings and height-
ens the unpredictability and volatility of their 
future income from rice production. Diversifi-
cation of livelihood ultimately helps rice-farm-
ing households to reduce their vulnerability to 
droughts and floods and increase their resilience 
to such risks. This section discusses weather-
induced factors depressing farmers’ income and 
how farmers have responded through livelihood 
diversification strategies. 

In Central Thailand, both droughts and 
floods decrease rice farmers’ earnings through 
three key pathways. The first is increased input 
costs (water pumping machines, fertilizers, and 
pesticides). Given that water pumping machines 

are powered by oil and that oil prices have been 
on the rise, the growing utilization of these 
machines because of droughts and floods substan-
tially increases farmers’ fuel expenses. Farm-
ers also intensify the application of chemicals, 
namely pesticides, on their fields to mitigate the 
increased prevalence of pests and diseases associ-
ated with droughts and floods, thereby curtail-
ing significant yield losses. Russia’s ongoing 
war in Ukraine has disrupted fertilizer supplies, 
driving up prices of fertilizers in Thailand more 
than threefold. The increased cost of fuel and 
chemicals reduces farmers’ profit margins and, 
thereby, earnings. 

The second downward pressure on rice farm-
ing income is through reduction in yields or crop 
failures. Most of the farmers we spoke to reveal that 
they had experienced at least one total crop loss 
in the past three years (2019-2022) due to either 
drought or flood. With the increasing frequency 
of severe droughts and floods in Central Thai-
land, farmers lack alternative and collective 
means and solutions to cope with extreme water 
shortages and inundated rice fields. As an exam-
ple, farmers are unable to pump water into their 
fields due to depleted water reservoirs or struggle 
to drain excess water out of their flooded fields. 
In these scenarios, farmers have to let their rice 
crops perish, resulting in an unrecoverable total 
loss of their investments and earnings and higher 
household debt. 

The third effect on farmers’ earnings reduc-
tion for rice is through reduced access to govern-
ment rice price subsidies. The Thai government 
provides generous and consistent subsidies to help 
improve rice farmers’ productivity and earn-
ings. Most recently, its Rice Policy and Manage-
ment Committee in 2022 allocated 150 billion 
Baht to guarantee the earnings of more than 4.6 
million rice farmers for their 2022–2023 crops. 
This budget is allocated for different rice subsidy 
programs. One popular program sets the floor 
market price that is updated weekly, and the 
government pays the price difference to rice farm-
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ers who cannot sell their crops at the set prices. 
However, the moisture level of the rice grains 
cannot exceed 15 percent under this program, 
and during droughts and floods, rice farmers are 
unable to meet the moisture content threshold, 
making them ineligible for price-difference subsi-
dies. They receive a lower price for their outputs, 
creating a loss in their earnings. 

In response to the weather-induced income 
losses, many rice farmers in Central Thailand, 
especially those in their working-age years (18 to 
60), engage in a wide variety of farm and non-
farm livelihood diversification strategies. For 
instance, some farmers become on-farm and off-
farm wage laborers while some sell baked goods, 
fruits, or vegetables at local markets or to middle-

men. Others raise small or large livestock (ducks, 
goats, cows, and buffaloes) or work fish farms. 
In Uthaithani, many raise cows and buffaloes 
raising, along with trading cattle and buffalo 
manure to either supplement or replace their rice 
earnings since these activities are less sensitive to 
climate variability and shocks and are more lucra-
tive than rice farming. Many farmers use parts 
of their rice fields to grow other crops, such as 
banana, bean, corn, dragon fruit, cassava, euca-
lyptus, mango, or sugarcane. In Ayutthaya, which 
is part of Thailand’s industrial estates and factory 
zones, many rice-farming households supplement 
their rice income by sending other household 

members to work for the government agencies or 
in nearby factories.

Given that Thailand is among the fastest 
aging countries in the world, a relatively large 
share of rice farmers are elderly, and many of 
them indicate that they do not engage in any 
income or crop diversification strategies, as they 
lack the energy and skills for alternative income-
generating activities. Consequently, in households 
with no working-age members (which is widespread 
in farm communities due to outmigration), elderly 
farmers generate no earnings and sustain their lives 
simply through subsistence agriculture, fishing, and 
small livestock raising (e.g. pigs, ducks, and chick-
ens) for household consumption during droughts 
and floods.

Conclusion and Policy Implications

This article describes how droughts and floods 
impact Thai rice farmers’ earnings and influ-
ence income diversification strategies. Based on 
our qualitative interviews with 18 rice farmers in 
Uthaithani, Chainat, and Ayutthaya provinces in 
Central Thailand, droughts and floods reduce not 
only the quantity of harvested rice, but also the 
quality of rice grains by changing their moisture 
level and grain dimensions and increasing the 
harvesting of immature and cracked grains. This 
in turn further hinders the head rice yield. Both 
droughts and floods also increase input costs 
(through increased fuel and chemical expenses), 

“Given that 
Thailand is among 
the fastest aging 
countries in the 
world, a relatively 
large share of rice 
farmers are elderly, 
and many of them 
indicate that they 
do not engage in 
any income or crop 
diversification 
strategies, as 
they lack the 
energy and skills 
for alternative 
income-generating 
activities.”

Left: rice farmer selling fruits along Chao Praya River in Chainat. Right: sugarcane cultivation alongside rice paddies.
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“One adaption 
strategy that 
has been well 
supported by the 
Thai government 
is in research and 
development of new 
weather-resistant 
rice varieties 
that can better 
withstand the 
irregular weather 
patterns. These 
newly developed 
varieties produce 
higher yields, have 
reduced growing 
periods, or require 
less water or 
chemicals, while 
some can survive 
floods, thrive in 
salty soils, or can 
resist certain pests 
and diseases.”

heighten incidences of crop failure and household 
debt, and reduce farmers’ eligibility for govern-
ment rice subsidies. These factors together lower 
farmers’ earnings and motivate them, especially 
working-age farmers, to engage in on-farm and/or 
non-farm livelihood diversification approaches to 
stabilize their income.

With rice being Thailand’s key export 
commodity and essential mainstay for the domes-
tic and global populations, strengthening adap-
tation capabilities of Thai rice farmers will be 
indispensable. One adaption strategy that has 
been well supported by the Thai government is in 
research and development of new weather-resis-
tant rice varieties that can better withstand the 
irregular weather patterns. These newly devel-
oped varieties produce higher yields, have reduced 
growing periods, or require less water or chemi-
cals, while some can survive floods, thrive in salty 
soils, or can resist certain pests and diseases. To 
effectively counter the climate-induced deteriora-
tion in rice quality and quantity, there is a press-
ing need for increased investments, cross-sector 
collaborations, and innovations to advance new 
commercial rice varieties.

Although many rice fields in the provinces 
centrally located along the Chao Praya River are 
irrigated, especially those located near Bangkok, 
rice fields in elevated or remote areas in this region 
continue to lack access to an irrigation system 
and are vulnerable to water crises and crop loss. In 
Uthaithani and Chainat, some rice farmers still 
rely on rain-fed rice farming and have no access to 
irrigated water since they live further away from 
an irrigation system. As a result, they face signifi-
cant decline in yields during drought and flood. 
On the other hand, most farmers in Ayutthaya, 
which is approximately 50 miles north of Bang-
kok, have access to well-planned and widespread 
irrigation systems that can minimize the adverse 

effects of droughts and floods on rice crops. Poli-
cies intended to strengthen rice productivity in 
Central Thailand and increase adaptation capacity 
and resilience should aim to expand the availability 
and accessibility of irrigation systems in isolated 
rice-farming communities in the region.

Even though the Thai government has vari-
ous subsidy programs for farmers, such as drought/
flood relief programs, these programs predomi-
nantly provide relief during severe and widespread 
droughts and floods. Rice farmers in the Central 
Plains do experience crop failure because of moder-
ate and area-specific droughts and floods, but they 
often lack assistance from the government and are 
self-dependent to manage risks and adverse effects. 
To ensure domestic food security and improve 
farmers’ livelihood and well-being, it is essential 
to create an impact-based assistance program that 
insures farmers against all types and severity of 
climate shocks with damaging outcomes.

Since July 2023, global rice prices skyrocketed 
and reached their highest level since September 
2011. Such a surge is due to India’s non-basmati 
rice export ban and to climate shocks that hamper 
rice production worldwide, such as flooding in 
Pakistan and the potential impacts of El Nino 
in Thailand, Vietnam, and Pakistan. The high-
est price increases came from Thailand, which is 
fulfilling the unmet demand from rice-importing 
countries and thus hugely benefiting from India’s 
rice export ban. Nonetheless, the future of Thai-
land’s rice production remains uncertain as rice 
farming systems are sensitive and vulnerable to 
weather-related challenges. Without effective and 
long-term adaptation strategies, climate change, 
variability, and shocks will continue to threaten 
the global supply of rice and jeopardize the 
well-being of both producers and consumers of 
this staple food worldwide.
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