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Abstract Article Info

Environmental issues are become the world's most pressing concern. One of these is the way that
the earth's climate has changed over the past 50 years and will probably continue to do so in the
near future due to rising greenhouse gas concentrations in the atmosphere. Climate change is a
serious challenge to developing country like Ethiopia. The country is among the most susceptible
and least prepared to withstand the effects of climate shocks. From past records, the mean annual
temperature has increased by a magnitude of 0.2 °C to 0.28 °C per decade in the past six
decades. The projections for the future clearly show that temperature will rise within a range of
0.5°C to 2°C by the 2050s relative to the current state. Different scholars reported that future
climate change will increase the need for irrigation while reducing the amount of water available
since it will increase evapotranspiration and decrease lower the frequency of rainfall. Numerous
studies on the effects of climate change on the availability of irrigation water from rivers have
been forecasted by various academics and showed that between the mid- and end-of-21% century
periods, the average flow in the river near various irrigation schemes increases. Irrigation
techniques help to mitigate the negative consequences of climate change. Deficit irrigation,
irrigation scheduling, efficient irrigation, irrigation monitoring, water recycling, crop pattern
modifications, and agricultural system modeling are examples of irrigation tactics to mitigate
climate change impact in the future. The aim of this review is to provide information that is
relevant for future research on Climate change impacts on agricultural irrigation, some crop
model for crop growth and irrigation water assessment, Irrigation techniques for future irrigation
and evaporative demand, and adaptation to climate change on irrigation through water resources
management.
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Introduction 2007) noted that there will now be sufficient

observational data to predict how the earth's temperature

Through its effects on the hydrologic cycle, climate
change affects the unique and temporal availability of
water supplies. Due to the fact that water is essential to
all natural ecosystems and to human survival, the effects
of climate change on water resources are enormous. The
intergovernmental panel on climate change (Change,

73

would develop in the future based on the global average
warming.

Environmental issues are become the world's most
pressing concern. One of these is the way that the earth's
climate has changed over the past 50 years and will
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probably continue to do so in the near future due to rising
greenhouse gas concentrations in the atmosphere.
Unquestionably, there is evidence that global
temperatures have risen and will likely continue to rise.
This will have a major impact on the hydrological cycle
by changing the quantity and distribution of rainfall at
the regional level (Cubasch et al., 2001). Africa is one of
the most vulnerable continents to climate variability due
to its low adaptive capacity; the combination of endemic
poverty and conflicts at different levels exacerbates the
situation of inadequate governance, disasters, and
climate change (Smith et al., 2009).

Future climate change will increase the need for
irrigation while reducing the amount of water available
since it will increase evapotranspiration and decrease
rainfall rates. Water scarcity and climate change are
posing new challenges to irrigation management (El-
Nashar and Elyamany, 2023). In order to comprehend
and get ready for situations of increasing frequency of
water scarcity, a more thorough evaluation of future
water resources is necessary according to Linder and
Campbell-Arvai (2021); Linder (2021). Climate change
increases water demand and decreases crop yields.

Ethiopia has historically been characterized by
significant hydrological fluctuation due to its location
and climate, which is made worse by the nearly complete
lack of water storage and extremely sensitive watersheds
(World Bank, 2006). The country, is an agricultural
nation that depends on rainfall and is vulnerable to the
effects of climate change. Droughts and floods, which
occur more frequently and intensely, have a detrimental
impact on agricultural output. The results of Orkodjo et
al., (2022) demonstrated that reducing water scarcity and
the consequences of climate change in the Ethiopian
river basin will be possible with the implementation of
effective water management practices and the
development of solid options and plans for future climate
change adaptation. This review attempts to provide some
relevant information on Some Crop model for crop
growth and irrigation water assessment, irrigation
techniques, evaporative demand, and adaptation to
climate change on irrigation through water resources
management in order to promote future research on the
effects of climate change on crop irrigation water
requirement.

Climate change impacts on agricultural irrigation

Reduced rainfall rates encourage quicker consumption of
the soil water store, while increased evapotranspiration
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will result in a decrease in soil water content (Beniston et
al., 2018; Fuhrer et al., 2013; Holzké&mper, 2020). This
will increase the need for crop water. Water demand is
also impacted by anthropogenic climate change in
addition to water resources. The effect of climate change
on the amount of water required for irrigation will be one
of the major determinants of future food and water
security (El-Nashar and Elyamany, 2023).

Under representative concentration pathways (RCP 8.5)
scenario, many researchers demonstrated a distinct trend
of shifting river water availability as a result of climate
change through the end of the twenty-first century. One
of the most important factors in expanding the planted
area is the availability of water for irrigation during the
growing season. Numerous studies on the effects of
climate change on the availability of irrigation water
from rivers have been forecasted by various academics.
The studies by Kaini (2021) have shown that between the
mid- and end-of-century periods, the average flow in the
river near various irrigation schemes increases.

Some Crop model for crop growth and irrigation
water assessment

Due to the acknowledged fundamental principles behind
models and their capacity to replicate both observable
changes in the past and present, there is currently a great
deal of trust that climate models provide a reasonable
quantitative estimation of the main aspects of climate
change. To meet the needs of an increasing population
due to climate change, there will need to be an increase
in food output per unit agricultural area (ton/hectare) and
grain yield per unit irrigation water (ton/mm of water) in
the upcoming decades.

Under current and projected climatic conditions, crop
models can forecast grain yield per unit of agricultural
land (ton/hectare) and grain yield per unit of irrigation
water (ton/mm of water). Crop models are effective tools
for predicting future crop yields and irrigation water
requirements, optimizing existing crop yields and
scheduling, and offering potential ways to improve
cropping systems. Crop models have been created that
take into account cropping systems that are sustainable
and profitable, as well as grain quality, biotic effects,
reactions to altered climatic conditions, and how crop
development and grain yield are affected by climate
change (Chenu et al., 2017).

A select number of crop models, including the
Agricultural Production Systems Simulator (APSIM), the
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agro-hydrological Soil & Water Assessment tool
(SWAT), CROPWAT, Aqua Crop, CropSyst, and
Simple Simulation Models (SSM), have been
demonstrated to be effective in crop modeling across a
wide range of agricultural regions globally (Kabir ef al.,
2018; Soltani and Sinclair, 2015). In order to accurately
mimic the effects of climate change on cropping systems,
APSIM must accurately describe soil, plant, and
atmospheric processes. It is also sufficiently simple to
start up and run quickly.

In order to simulate the effects of climate change on crop
development, growth, grain production, and biomass
yield, the APSIM model was employed. According to
Zheng et al., (2015), the primary processes taken into
account in APSIM modeling include biomass
accumulation, soil water, phenological development, soil
nitrogen, and carbon.

Several writers examined how various climate change
scenarios will affect the amount of water needed for
irrigation in various crops. According to Goodarzi et al.,
(2019) in Iran, RCPs 4.5 and 8.5 indicate that, taking
climate change scenarios into account, the anticipated
irrigation water requirements for wheat crops increase by
12-16% between 2017 and 2046. The influence of
climate change would cause a 4.6 and 1.5% drop in
wheat grain yield by 2080, according to Zheng et al,
(2015); Lobell and Burke (2008) in Morocco during the
2050s and 2090s. To make predictions, they employed
the CROPWAT model. A single general circulation
model was used by Mirgol et al., (2020) to simulate the
effects of climate change on grain yields of winter wheat
harvests in the 2030s, 2050s, and 2080s. The models
applied IPCC climate change scenarios RCPs 2.6, 4.5,
and 8.5.They also stated that, in comparison to the 1986—
2015 timeframe, the amount of water needed for
irrigation would rise by 40-80% in the future.

Irrigation techniques for future
evaporative demand in Ethiopia

irrigation and

Different authors showed that by 2020 and 2050 average
projected maximum temperature increased by 0.6 and
1.4°C respectively (Beniston et al., 2018; Holzkdmper,
2020). Considering the significant temperature increase
one would expect a strong increasing signal in plant
water demand (El-Nashar and Elyamany, 2023; Wada et
al., 2013). Intensification of irrigation might be able to
mitigate yield declines in the near future, when positive
CO? effects balance the harmful temperature effects and
irrigation demands are still increasing (Parry, 2007). The
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reason for the surprisingly low increase in irrigation
demand can be explained by the low increase in actual
evapotranspiration), which prevents irrigation demands
to significantly increase. Previously studies showed that
there is an expectation of high values of Reference
evapotranspiration in future scenarios following the
higher temperature in middle upper awash basin, Thus
due to climate change and food scarcity will increase if
adaptation measures are not considered in middle upper
awash basin in Ethiopia (Tessema Roba et al., 2021).

Climate change is a serious challenge to Ethiopia.
According to the Wakjira (2022) in Ethiopia's Nile basin,
rising temperatures and increased evapotranspiration in
the years 2025, 2055, and 2085 will increase the amount
of crop water needed in the future for all major crops
grown (wheat, maize, tomato, potato, cabbage, and
sugarcane) when compared to the baseline period. These
showed that country is one of the most vulnerable to the
impacts of climate shocks. From past records, the mean
annual temperature has increased by a magnitude of 0.2
°C to 0.28 °C per decade in the past six decades. The
projections for the future clearly show that temperature
will rise within a range of 0.5°C to 2°C by the 2050s
relative to the current state (Bisare Bitire, 2023). The
nation's reliance on precipitation for agriculture and
subsistence makes it susceptible to periodic droughts and
food shortages. Therefore one adaptive tactic to combat
climate change and drought is irrigation technique. In
order to improve yield and water productivity while
conserving water, irrigation systems work to boost
production per unit of water utilized in agriculture. Using
irrigation techniques can help you control the amount,
rate, and timing of water application to match the salinity
and water-holding capacity of the soil. Using irrigation
techniques can help mitigate the negative consequences
of climate change. Regarding the kind of soil, crop
pattern, and irrigation technique, there are numerous
irrigation techniques (El-Nashar and Elyamany, 2023).

To reduce water loss through evaporation and seepage,
an irrigation plan is employed (Yimere and Assefa,
2022). Deficit irrigation, irrigation scheduling, efficient
irrigation, irrigation monitoring, water recycling, crop
pattern modifications, and agricultural system modeling
are examples of irrigation tactics. The development and
repair of the irrigation network's physical water resources
system, the enhancement of operation management and
maintenance of the system, the management of
wastewater, and the transfer of water between irrigation
network basins are all examples of sustainable
agricultural water management and strategies for
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controlling water supply and demand (Radmehr et al.,
2022). Water production is increased by combining
various tactics with the usage of irrigation scheduling
software and deficit irrigation.

Adaptation to Climate Change on irrigation through
Water Resources Management

Climate change and variability threatens the
sustainability of future food production as well as the
sustainability of water availability, especially in semi-
arid regions where water resources are limited, and
irrigated  agriculture is  widespread.  Increasing
temperatures will exacerbate evaporative losses and
increase plant water needs.

Consequently, higher irrigation intensities would be a
logical measure to mitigate climate change impacts in
these regions (Becker, 2021). Water related adaptation
strategies, such as increased irrigation amounts, and
enhanced irrigation efficiency are possible solutions to
cope with these challenges. The benefits of such
adaptation measures have been studied for agricultural
systems experiencing similar climate change pressures
and have been suggested as possible actions (Elliott et
al., 2014; Fader et al., 2016 and Molden et al., 2010).
Numerous modeling studies regarding negative climate
change impacts on yields and the potential of irrigation
to mitigate these impacts exist. Impacts of changing
atmospheric CO2 concentrations are accounted for in the
estimation of potential evapotranspiration, affecting (i.e.,
reducing) plant water demand as well as in the estimation
of plant radiation use efficiency, affecting (i.e.,
enhancing) the biomass production.

The dominant future factor, likely causing a substantial
yield decline, seems to be plant heat stress. Under these
circumstances, temperature related adaptation strategies
such as the selection of more heat resistant crops, or
changes in crop planting schedules to avoid high
temperature stress seem more suitable than water related
adaptation measures.

Increased irrigation amounts can help to reduce crop heat
sensitivity in such a way that it partially or even entirely
offsets temperature induced yield reduction (Shaw et al.,
2014; Tack et al., 2017 and Zaveri and Lobell, 2019).
They also argue that yield gains from intensified
irrigation have already slowed down in recent years and
that the application of more water has its limits as a
potential adaptation strategy to prevent harmful effects of
rising temperatures.
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Conclusion

In order to support future research on the effects of
climate change on agricultural irrigation, this review
aims to supply some pertinent information on crop
growth models, irrigation techniques, evaporative
demand, and adaptation to climate change on irrigation
through water resources management since nowadays;
the most important worry in the globe is environmental
challenges. One of these is the way that the earth's
climate has altered over the last fifty years and is likely
to do so again in the near future as a result of the
atmosphere's growing concentration of greenhouse gases.

A major threat to developing nations like Ethiopia is
climate change. The nation is among the most
susceptible and least prepared to withstand the effects of
climatic shocks. According to historical data, during the
last six decades, the mean annual temperature has risen
by a magnitude of 0.2 °C to 0.28 °C every decade.
Forecasts for the future unequivocally indicate that, in
comparison to the current situation, temperatures will
increase by 0.5°C to 2°C by the 2050s. Several
academics have reported that because future climate
change will increase evapotranspiration and reduce
rainfall rates, there will be a greater requirement for
irrigation while there will be less water available. Several
academics have anticipated the impacts of climate
change on the availability of river water for irrigation.
Moreover increased irrigation amounts can help to
reduce crop heat sensitivity in such a way that it partially
or even entirely offsets temperature induced yield
reduction. This review has shown that the average flow
of the river near different irrigation projects increases
between the middle and end of the 21% century. Irrigation
methods can be used to lessen the adverse effects of
climate change. Irrigation strategies to lessen the effects
of climate change in the future include deficit irrigation,
irrigation scheduling, efficient irrigation, irrigation
monitoring, water recycling, crop pattern adjustments,
and agricultural system modeling.
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