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A study was conducted in four districts in Sri Lanka where culture based fi sheries (CBF) is pracƟ ced. This study involved 
hydrological modelling of small village reservoirs or reservoir cascade systems where CBF is pracƟ ced, together with 
a water balance to evaluate the fi lling paƩ ern of the reservoirs in response to the long term rainfall and its variability. 
In this brief, guidelines for adaptaƟ on measure that can be undertaken by science and technology workers with 
insƟ tuƟ onal and policy support required to improve farmers’ adapƟ ve capacity has been suggested, based on scienƟ fi c 
analysis and stakeholders’ inputs.

CBF farmers in the study districts are already experiencing the eff ects of climate change such as changing weather 
paƩ erns, increased frequency and strength of storms and increased and unpredictable rainfall. As they have low 
capacity to adapt to the changing situaƟ on, they need science and research support and technological development to 
fi nd soluƟ ons to the problems they face, or will face, due to climate change.

Science and technology needs
• ANALYSE LONG TERM RAINFALL, TEMPERATURE AND EVAPORATION VARIATIONS: Long term variability of rainfall, 

temperature and evaporaƟ on needs to be analysed for the areas where CBF is pracƟ ced, ie. District Secretariat 
level, district level.

• SIMULATION OF RESERVOIR WATER LEVELS: Long term simulaƟ on of water volumes of seasonal reservoirs and 
those associated in the cascades should be combined with other models to predict reservoir fi lling paƩ erns.

• PREDICTION OF WATER LEVELS IN CBF RESERVOIRS AT LEAST A FEW MONTHS BEFORE THE CBF CYCLE: 
Climate change has shiŌ ed the fi lling paƩ ern of the seasonal reservoirs so that changes in stocking strategy are 
needed in culture based fi sheries.

• STUDY THE FEASIBILITY OF ALTERNATIVE TECHNOLOGIES THAT CAN ASSIST TO INCREASE THE CULTURE 
PERIOD: IdenƟ fy diff erent technologies that can be employed by CBF fi shers to increase the culture period. 
These technologies can be made available for selected farmers as a pilot project and study the feasibility and 
opportuniƟ es that those technologies provide in enhancing the culture period. One such approach will be to keep 
the fi sh fi ngerlings in cages unƟ l spilling of the reservoir is over. Fixing a barrier net across the spill to prevent 
escape of stocked fi sh is also feasible in some reservoirs.

• IDENTIFY IMPROVED WATER MANAGEMENT STRATEGIES THAT CAN ASSIST ALL THE WATER USERS TO SAVE 
WATER FOR CBF: Research is needed to diff erent water management strategies that can assist in saving water in 
the reservoirs andthereby increase the culture period. CBF is sƟ ll not recognised by the offi  cials of the Agrarian 
Development Department at the regional level. CoordinaƟ on between fi sheries and agrarian authoriƟ es should be 
strengthened.

• STUDY THE IMPACTS OF TEMPERATURE INCREASE AND RAINFALL VARIATIONS ON BREEDING OF CARPS: Carp 
breeding is aff ected by temperature and rainfall variaƟ ons. Thorough research is needed to idenƟ fy the impacts of 
climate variability on breeding of carp varieƟ es and other fi sh. Means to minimise these impacts also need to be 
studied. 



 Culture based fi sheries and climate change
This brief summarises the results from the 
interdisciplinary study conducted within the Aquaclimate 
project in Sri Lanka looking at the impacts of climate 
change on culture based fi sheries (CBF). The brief further 
provides guidelines for academia, researchers and 
technologists to support farmers for adaptaƟ on measures 
to address the climate change impacts on CBF in Sri 
Lanka.

Culture-based fi sheries are essenƟ ally a form of extensive 
aquaculture, or a farming pracƟ ce conducted in small 
water bodies (generally less than 100 ha) that would 
not be able to support a subsistence fi shery due to a 
lack of adequate natural recruitment of suitable species 
(De Silva et al., 2006). ArƟ fi cial water bodies, which 
are perennial or non-perennial in nature and built for 
irrigaƟ on purposes, can be used for CBF development (De 
Silva 2003). These water bodies are stocked with suitable 
species in pre-determined proporƟ ons. The stocked fi sh 
feed on natural food organisms in the reservoirs so that 
CBF is somewhat similar to extensive aquaculture without 
supplementary feeding (De Silva 2003). The fi sh are 
harvested aŌ er a growth period of 6-9 moths when the 
water level recedes. A selected community group, who 
will have ownership of the stock, prepare the water body 
for stocking, procure seed stock, and care for the stocked 
fi sh, in parƟ cular by keeping watch over the stock (De 
Silva et al., 2006; Amarasinghe and Nguyen, 2009).

There are legal provisions under the Agrarian 
Development Act of 2000 for the Farmers’ organisaƟ ons 
to uƟ lise village reservoirs for CBF development. This 
strategy is facilitated by the links between Agrarian 
Development Department and NaƟ onal Aquaculture 
Development Authority of Sri Lanka (NAqDA).

Culture-based fi sheries in Sri Lanka are mainly developed 
in non-perennial reservoirs due to their extensive 
availability and high biological producƟ vity. Non-perennial 
small reservoirs, which are referred to as seasonal tanks, 
are oŌ en less than 20 ha at full supply level. These tanks 
usually dry up completely during July–September and fi ll 
during the inter-monsoonal rains in December–January. 
Their highly producƟ vity relates mainly to the change 
in environmental condiƟ ons from a terrestrial phase 
during the dry season to an aquaƟ c phase during the wet 
months (Amarasinghe, 2006).

The water retenƟ on period in non-perennial reservoirs is 
7–9 months. As such, these reservoirs should be stocked 
with fi sh fi ngerlings in January–February. Fingerling 
rearing, fry rearing and induced breeding of fi sh should 
be conducted at a Ɵ me so that fi sh fi ngerlings are 
available in January–February (Amarasinghe, 2006).

Aquaculture commiƩ ees are set up under the farmers’ 
organisaƟ ons. These commiƩ ees are responsible for 

the management of CBF in village reservoirs. Fingerlings 
needed for the CBF are produced in the fi sh breeding 
centers of NAqDA. Fry-Fingerling rearing is done through 
community parƟ cipaƟ on in net cages in major reservoirs 
and in CBO-owned mini-nurseries (Amarasinghe, 2006).

Accordingly, there are four major steps for sustainable 
implementaƟ on of CBF (Amarasinghe, 2006). They are:

1. Induced breeding of major carps in state owned fi sh 
breeding centres.

2. Rearing of post-larvae to fry stage in cement ponds 
under controlled condiƟ ons in state-owned fi sh 
breeding centres.

3. Rearing of fry to fi ngerling size in earthen ponds 
owned by villagers (also in state-owned fi sh breeding 
centres) and net cages installed in perennial reservoirs 
through community parƟ cipaƟ on.

4. Stocking of fi sh fi ngerlings in non-perennial reservoirs 
and harvesƟ ng aŌ er a growth period of 7–9 months 
for markeƟ ng.

It is evident that noƟ ceable changes on a global and 
regional scale are proceeding in climate. The observed 
changes include an increase in air temperature, regional 
monsoon variaƟ on, frequent droughts and a regional 
increase in severe storm incidence in coastal states. This 
may have impacted on the inland aquaƟ c resources and 
their fi sheries (Vass et al., 2009).

Rural Sri Lanka stands on the agriculture-based economy 
with a long history of over 2000 years. The living example 
of the agricultural economy is the unique irrigaƟ on 
system developed by the forefathers of the country. CBF 
is a secondary use of exisƟ ng water resources benefi Ɵ ng 
communiƟ es in the rural areas. The unique feature of 
CBF is that it is not a compeƟ tor with tradiƟ onal paddy 
culƟ vaƟ on and as such, it has become increasingly 
popular among the rural farmer communiƟ es. The rural 
agriculture acƟ viƟ es and CBF in Sri Lanka are based on 
the two rainy seasons during April-May and October-
December. When the development of CBF is carried out 
in seasonal reservoirs, one of the major requirements 
would be to make available fi sh fi ngerlings for stocking at 
the correct Ɵ me coinciding with reservoir fi lling following 
inter-monsoonal rains in October-December (Figure 1). 

The Ɵ me of the onset of the rainfall as well as the 
duraƟ on also alter the tradiƟ onal crop calendar of 
farming. Similarly, it can be expected that CBF calendar 
would also be aff ected by changes in rainfall paƩ erns. In 
the recent decades, the rainfall has undergone changes 
and as a result, water scarcity and excess water have 
become a recurrent problem in crop producƟ on in Sri 



Lanka. Further Jayawardena et al. (2005) have shown the 
decreasing trend of rainfall in 13 rainfall staƟ ons over 
recent 50 years. Changes in rainfall paƩ ern were also 
observed in Kerala, India as a result of climaƟ c change 
(Pal and Al-Tabbaa, 2009).

Science and technology

CBF farmers face diffi  culƟ es in adapƟ ng to even a small 
change in weather paƩ ern as the water stored in a 
seasonal reservoir is used for many other uses. The 
water use by CBF is considered as a non-consumpƟ ve use 
usage but it is not given priority in water management 
but rather agriculture is given priority. Short term 
gradual climate changes and rapid changes or long term 
conƟ nuous climate changes are diffi  cult scenarios for 
farmers to adapt. Therefore, farmers need to be assisted 
by scienƟ fi c research and technology development to fi nd 
soluƟ ons that will allow them to adapt to the predicted 
future climate changes.

There is a need for scienƟ fi c research to understand 
the underlying biological processes that are aff ecƟ ng 
producƟ vity changes due to climate change, physical 
processes that infl uence reservoir fi lling and drying 
paƩ erns and water management variaƟ ons due to 
climate change. Research on subjects such as the eff ect 
of temperature on breeding and fry rearing, temperature 
eff ects on the reproducƟ ve performance of brood stock 
and quality of fi ngerlings produced, eff ects on pond 
primary producƟ vity due to variable climaƟ c condiƟ ons, 
fi lling paƩ erns and drying paƩ erns of reservoirs, 
enhancing the culture period employing other culture 
pracƟ ces, water resources sharing among compeƟ Ɵ ve 
uses and socio-economic issues related to changes in 
culture pracƟ ces are important. In addiƟ on, there is a 
need for scienƟ fi c research to beƩ er understand climate 
change and its potenƟ al impacts on CBF to provide 
technical guidelines to decision making groups such as 
farmer/fi sher organisaƟ ons, NAqDA and related services 
and the Agrarian Development Department.

AdaptaƟ on technologies need to be cost eff ecƟ ve, 
environmentally sustainable, culturally compaƟ ble and 
socially acceptable. The technologies also need to be 
implemented through widespread technology transfer 
supported by eff ecƟ ve insƟ tuƟ ons, both formal and 
informal. Funding will be needed to be idenƟ fi ed to pay 
for necessary research and technology development.

Even if new technologies are devised, and are suitable for 
local condiƟ ons, it may be diffi  cult for the poorer farmers 
to adopt them. A naƟ onal strategy for adaptaƟ on needs 
to be devised, assessing and idenƟ fying the communiƟ es 
and reservoirs that are at the greatest risk.

Major challenges to culture based 
fi sheries in Sri Lanka

Frequent fl uctuation of reservoir volume

Frequent fl uctuaƟ on of water levels in seasonal reservoirs 
in the recent past can be observed from most of the 
selected reservoirs for this study. Figures 2 a and b show 
the changes of volume of Wawewgma Wewa reservoir in 
Hambantota district in the period of 1961-1970 and 2001-
2010, respecƟ vely. Graphs indicate the frequent drying 
off  of the reservoir in recent decades.

Increased drawdown of reservoirs

Figure 3 indicates comparaƟ vely high drawdown of 
water level from 2001 - 2010 compared to the 1960s. 
Among the all reservoirs the drawdown volume has 
been increased compared to the volume in the 1960s. 
Although the drawdown volumes of the reservoirs 
have been increased, reservoirs in Anuradapura and 
Kurunegala have less drawdown compared to reservoirs 
in Hamabamtota District. Several authors have revealed 
that the reducƟ on of rainfall over the country in recent 
past (de Silva 2009; Ranatunge et al., 2003). Eriyagama 
et al. (2010) indicated that the reducƟ on of annual 
rainfall over the country from 1961 to 1990 compared 
to the period of 1931 to 1960 was 144 mm. As such an 
increased drawdown of the volumes in reservoirs would 
be expected with the climate change scenario.

Shifting of drawdown

ShiŌ ing of the drawdown period can be observed from 
the reservoirs in the last decade compared to the 1960s. 
Figure 3 indicates the forward shiŌ ing of drawdown in 
the period of 2005-2010 in Wewegama Wewa reservoir in 
Hambantota District. This shiŌ ing was observed in most 
of the reservoirs in the sample. The shiŌ ing of drawdown 
is a potenƟ al risk on the duraƟ on of the culture period 
of the stocked species in non-perennial reservoirs. 
Highly shiŌ ed drawdown periods can be observed in 
the Wewegama Wewa reservoir in Hambantota District 

Figure 1. Correct  ming of culture-based fi sheries in seasonal reservoirs of Sri Lanka. Rainy seasons (N, D, J) are 
shaded. Adopted from Amarasinghe and Weerakoon (2009).
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(Figure 3), with a shiŌ  of one month in 2005 to 2010 
compared to 1960s paƩ ern.

Impacts of climate change on culture 
based fi sheries

This creates uncertainty of water availability in reservoirs 
and stocking of fi ngerlings at the correct Ɵ me was 
problemaƟ c due to non availability of water in reservoirs 
when fi ngerlings are ready for stocking. This issue also 
alters culture period (shortened culture period and/or 
inability of harvesƟ ng due to reservoir fi lling). Increased 
drawdown and the shiŌ ing of the drawdown period in 
seasonal reservoirs would impact on the sustainability of 
the CBF in seasonal reservoirs. Early draw down leads to 
shortened culture period causing markeƟ ng diffi  culƟ es 
and low producƟ on. Frequent fl uctuaƟ ons of reservoir 
volume potenƟ ally create the stressful condiƟ ons to 

Figure 3. Increased drawdown and Shi  ing of drawdown period of Wewegama Wewa in 2005-2010 compared 
to 1965-1970. Do  ed line indicates the fl uctua  on of reservoir volume in 1965-1970.

stocked fi sh species and may increase the mortality due 
to disease and increased vulnerability to predators and 
poaching. The frequent fl uctuaƟ on can create intolerable 
water quality extremes causing massive deaths of stocked 
fi sh. Therefore, idenƟ fi caƟ on of strategies to improve 
the resilience of vulnerable fi sh farming communiƟ es to 
climate change impacts is important for the sustainability 
of CBF in seasonal reservoirs.

Science and technology needs

Analyse long term variations in rainfall, 
temperature and evaporation

Even though some trends on these parameters are 
predicted, it is necessary to do a detailed study to 
evaluate the variability and future trends of these climate 
parameters on a regional scale in relaƟ on to aquaƟ c 

Figure 2. Fluctua  on of reservoir volume of Wewegama Wewa reservoir in Hambantota district. (a) and (b) 
indicate the  fl uctua  on of reservoir volume from 1961 to 1970 and 2001 to 2010.

(a)

(b)



resources management and CBF. This analysis will give 
an insight to the gravity of climate change so that all 
stakeholders in the sector will understand the issue of 
climate change on CBF. Such a study will pave the way to 
narrow the informaƟ on gap between stakeholders so that 
it will divert the aƩ enƟ on of the key players to the issue 
of climate change.

Simulation of reservoir water levels

This study should be conducted in all the agro-ecological 
regions where CBF is pracƟ ced as the climate change is 
expected to infl uence diff erent agro-ecological regions 
diff erently. The trends in reservoir fi lling, drying, culture 
period and its shiŌ s could be understood clearly for 
each and every agro-ecological zone so that localised 
adaptaƟ on measures can be suggested.

Prediction of water levels in CBF reservoirs at 
least few months before the crop cycle

If the reservoir water level that is expected during the 
culture period could be predicted before introducing 
the fi ngerlings, beƩ er decisions could be made about 
CBF in said reservoir. If the predicted water levels are 
not saƟ sfactory for CBF, alternaƟ ve means of releasing 
the fi ngerlings that are already reared could be sought 
out. In addiƟ on, measures that can help to increase the 
culture period could also be idenƟ fi ed, i.e. introducƟ on 
of cage culture. These sort of predicƟ ons can also help 
the decision makers to transfer the fi ngerlings to other 
reservoirs, eg. minor perennials, perennials or reservoirs 
in other parts of the country that are least aff ected.

Study the feasibility of alternative technologies 
that can assist to increase the culture period

IdenƟ fy diff erent technologies that can be employed 
by CBF fi shers to increase the culture period. These 
technologies can be made available for selected farmers 
as a pilot project to study the feasibility and opportuniƟ es 
that they provide in enhancing the culture period. One 
such approach will be to keep the fi sh fi ngerlings in cages 
unƟ l spilling of reservoir is over. Fixing a barrier net across 

the spill to prevent escape of stocked fi sh is also feasible 
in some reservoirs.

Identify improved water management strategies 
that can assist all the water users to save water 
for CBF

Research is needed to idenƟ fy diff erent water 
management strategies that can assist in saving water 
in the reservoirs thereby increase the culture period. As 
agricultural water usage is given the priority in reservoirs, 
more aƩ enƟ on on increasing the effi  ciency of water 
usage, thereby reducing losses or wastage and enhancing 
the producƟ vity of water can be sought through 
research. CBF is sƟ ll not recognised by the offi  cials of the 
Agrarian Development Department at the regional level. 
CoordinaƟ on between fi sheries and agrarian authoriƟ es 
should be strengthened.

Study the impacts of temperature increase and 
rainfall variations on breeding of carps

Thorough research is needed to idenƟ fy the impacts of 
climate variability on breeding of carp varieƟ es and other 
fi sh species at the breeding centres in Sri Lanka. Means to 
minimise these impacts need to be studied and adapƟ ve 
measures have to be recommended and implemented.
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