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Adapt to change: -
life in the water is
disappearing.

Climate change is getting worse each day, causing extreme
weather like hotter temperatures, making natural events

much more severe. The amount of rain increases, causing

rapid impacts on the environment and natural resources. In
2021, Thailand was ranked 9th by Germanwatch in the Global
Climate Risk Index based on its impact on extreme climate
events between 2000 and 2020.




The northeastern region of Thailand,
including the area around the Ubolratana Dam,
Khon Kaen province, is facing extreme weather
conditions. The hydrological characteristics of
the area show variations in water levels during
different seasons: the dry season (January -
April), the rainy season (May - August), and the
flood season (September - December). The
normal water storage capacity is approximately
2,400 million cubic meters, with a maximum
volume of about 4,600 million cubic meters and
a minimum of approximately 580 million cubic

meters. Typically, the Ubolratana Dam Reservoir
experiences alternating periods of high and low
water levels every 2 years due to the area’s
hydrology. However, in 2020, the amount of
water stored during the dry season and the
rainy season was lower than the lowest water
storage level, and this situation continued until
the beginning of the flood season. Additionally,
the amount of water stored during the flood
season was relatively lower than usual. This
abnormal water storage patternin 2020 can be
attributed, in part, to climate change.

GERMANWATCH
Nt/

Global Climate
Risk Index

www.germanwatch.org/en/cn

Ubolratana Dam Reservoir in the flood season

Global Climate Risk Index: Ranking 2000 - 2019
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Figure shows Global Climate Risk index 2021 by Germanwatch. Dark colors represent countries that are at
risk of being affected by extreme climate more than those shown in lighter colors.
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Ubolratana Dam Reservoir

Moreover, humans need to adapt to their changing environment to ensure
their livelihood, and animals living in reservoirs also have to modify their behavior
to survive. One such resilient species is the barb (Cyprinidae), a type of fish that
shows remarkable adaptability to environmental changes. Regardless of how
the surroundings shift, these fish consistently rank among the top catches in
all freshwater habitats. According to the natural freshwater catch statistics
from 2015 to 2021, the Cyprinidae family is responsible for an annual catch of
approximately 30,000 tons, valued at more than 1,000 million baht. As a result,
it is considered a crucial fish family for the country’s economy.

Fisheries around Ubolratana Dam Reservoir




Why is this group of fish surviving and populating
more than other fish?

The Cyprinidae family is one of the most
diverse fish families in the world, with over 2,000
different species. In Thailand, they are the most
common fish found in freshwater environments.
They have smooth scales with rounded edges,
no teeth on their lips, but teeth in the pharynx,
and they are really good at adapting to their
surroundings. One of the behaviors that can
change quickly in this family is their eating
habits. A study in 2017 showed that the
Cyprinidae family can eat a variety of foods, like
plants, animals, or even organic matter. They
can adjust what they eat depending on the time
of year and the environment they live in. Also,
there’s often competition for food among these
fish within the same family. Animals with this
kind of eating behavior are called omnivores.
On the other hand, some other fish families in
the same reservoir may not be as adaptable
and stick to only one type of eating behavior.

Apart from eating behavior, migration
behavior is also important for fish. They migrate
seasonally for food and spawning purposes.
The migration patterns depend on several key
factors, including the right temperature and
the amount of nutrients in the water. Sufficient
nutrients can stimulate their instinct to seek
food and breed. Fish that undergo long-distance
migration are more adaptable compared to
those that remain stationary or migrate over
short distances. This adaptability is a result of
the varied environments they encounter along
their migration routes. On the other hand,
fish that are stationary or migrate over short
distances do not need to adapt to changing
environments as much. The Cyprinidae family
exhibits relatively distant migratory behavior
compared to other fish families, such as the
Knife fish (Notopteridae), which primarily lives
around the coast. The Knife fish demonstrates
parental care by laying eggs around stumps,
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providing a specific and precise environment
for egg attachment. Any changes to this
environment can make it more challenging for
the group of fish to survive. In conclusion, both
eating behavior and migration behavior play
crucial roles in the survival and adaptability.of
fish.species. .
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The Cyprinidae ready to breed

How is climate change affecting the
Cyprinidae family?

Most of the nutrients in the water come
from rainwater that washes nutrients from the
land into the water source. Seasonal rains are
vital for fish because they bring nutrients to the
water and increase its abundance. Rainwater
also helps with oxygen circulation, maintains
consistent water temperature, and evenly
distributes nutrients. However, climate change is
causing extreme weather conditions, including
unseasonal rains and higher air temperatures.
These changes affect water temperatures and
directly impact the life cycle of aquatic animals.

Due to the adaptive behavior of the
Cyprinidae family, they may be able to survive
better than other fish or aquatic animals.
Fish species surveys in the Ubolratana Dam
Reservoir have been conducted numerous
times since 1981, consistently finding fish
from the Cyprinidae family, especially the Silver
Barb (Barbonymus golionotus) and Smith’s
Barb (Puntioplites proctozystron), which are
two types of fish in this family. Interestingly,
there is no evidence of food competition

among these species. However, at present,
some species of carp, such as Jullien’s Mud
Carp (Henicorhynchus siamensis) and Lipped
Barb (Osteochilus vittatus), are experiencing a
decreasing trend in their populations, likely due
to rising temperatures.

Fish, as cold-blooded animals, have
body systems that work best within a specific
temperature range. When the water temperature
changes rapidly, some fish may struggle to
adapt. Higher temperatures can increase the
fish’s metabolic rate, putting stress on their
digestion, reproduction, and breathing. If these
conditions persist for a long time, it can lead to
a lack of oxygen in the water, which disrupts the
balance within the fish’s body and puts their
lives at risk. Additionally, water temperature
directly affects other vital aspects of water
quality, such as the amount of dissolved oxygen
(DO). Warmer temperatures can reduce the
amount of oxygen in the water, further affecting
aquatic life.




..%_: -
o ¥

What if the Cyprinidae family disappears?

Carp plays a vital role in freshwater
ecosystems by connecting the food web. The
Cyprinidae family, which includes many carp
species, mainly eat plants. This makes them
essential for transferring energy from primary
producers like plants, algae, and phytoplankton
to higher-level consumers like carnivores. They
also have various uses, and their products can
be sold at higher prices, adding value to the
fishing industry. If this family of fish were to
disappear, it would disrupt the balance in the
freshwater ecosystem. The food chains and
food webs would be interrupted, causing energy
flow to break down. Predators might struggle
to find food, affecting consumers in the higher
tiers. Moreover, local fishermen could lose their
income, leading to a decline in their quality
of life. In conclusion, the presence of carp is
crucial for a healthy and balanced freshwater
ecosystem.

Cyprinidae were processed

into dried fish. as food
{ preservation and increase
g wm® product value

How to keep people safe and ensure fish
survival?

The summary report on the management
of reservoir ecosystems highlights that climate
change can negatively affect the aquatic
environment and resources in different reservoir
ecosystems. To tackle these challenges,
all stakeholders involved in using reservoir
areas must adopt proactive strategies to
address the impacts of climate change. This
involves incorporating social and community
knowledge to promote cooperation between
the public sector, local communities, and
private organizations. By working together, they
can better manage and preserve these vital
resources for sustainable use.

If global temperatures keep rising, it will
lead to even more severe extreme weather
events. It’s uncertain if robust fish like the carp
group will be able to adapt to these changing
environmental conditions. In the future, we
might witness a significant decline in this
fish group, potentially reaching the point of
extinction. This could make it challenging to
access protein-rich food sources, and it may also
disrupt the ecosystem by interrupting the food
chain due to climate change. This issue affects
everyone across all levels and sectors, as it is
likely that all will be affected by climate change.
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