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The construction of the King Talal Reservoir (KTR), 
located in the Jerash Governorate was started in 
1971, and completed in 1988 after an increase of 
the reservoir capacity to meet the increasing water 
demand. Its water resources include surface run-
off from wadis, runoff from the Zarqa River, and 
treated wastewater coming from the Khirbet Al 
Samra Water Treatment Plant. The KTR plays a key 
role in supporting the agricultural sector irrigating 
a large area of farmland (nearly 80%), including 
citrus orchards, vegetables and greenhouse 
cultivation, through the King Abdullah Canal (KAC). 
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The Methodology 

The analysis uses a modular and connected modelling system. 
Data from the Jordan pilot area are used as input for four main 
modules. 

(i) The Climate module analyzes the effects of climate change on 
water inflows to the KTR, using current and future climate data. 

(ii) The Water Budget module calculates all water inflows (natural 
water sources, rainfall, and treated wastewater from the 
wastewater treatment plant) and outflows (losses and agricultural 
water demand) in the KTR. 

(iii) The Irrigation Demand module estimates irrigation water 
needs based on soil and crop characteristics and on management 
rules defined by the Jordan Valley Authority (JVA). 

(iv) The Avoided Losses module evaluates social, economic, and 
environmental benefits by comparing selected indicators across 
different scenarios. 
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Narratives  How many episodes of water 
shortages using BAU in 1991-2020? 

 

Using Business as Usual 
management of irrigation 
water there are 20% cases 
of Emergency implying 
stringent water reductions 
for agricultural use and 76% 
of Critical states with 
milder redistribution and 
allocation to more 
profitable crops. 

 

13.5

Can BAU effectively cope with climate change? 

 
Using BAU management the situation gets worse under climate 
change: 

• Normal water conditions stay similar to 1991–2020. 

• Emergency water shortages increase: 50% in the 
medium term, 56% in the long term under the 
moderate climate scenario (SSP1-2.6). 

 

 
Under a pessimistic scenario (SSP3-7.0): 

• BAU is less effective in the long term with Emergency 
shortages reaching 65%. 

• In the short term emergencies are slightly lower (48%). 

 

Aim: in the light of climate change and increasing probabilities of drought events, this work aims to explore 
interventions that can improve water management without reducing irrigated land. 
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Effects on farmers’ income  

 

A direct effect of drought is a worsening of soil conditions due to increasing 
salinity levels and pollution from heavy metals. This negatively affects crop 
production and ultimately farmers’ income. The reduction in production is 
partially balanced by a reduction in input costs, such as fertilizers and water use. 

Using BAU management: 

• Under current climate farmers face an average income loss of 12% for this 
reason. Counting also for reductions in input uses and final production, net 
farmers’ income reduce by 27% on average. 

• In SSP1-2.6 farmers’ loss associated to soil conditions increases to18% in 
the period 2021-2050 and 20% in 2041-2070, while losses reach 37% and 
39%, respectively, when production costs are added. 

• In SSP3-7.0 direct losses slightly increase reaching 22% in 2041-2070 while 
the overall effect is a 43% loss in farmers’ income. 

How much water is used by the agricultural sector under BAU?  

 

Using BAU management water use of the agricultural sector does not change 
much even taking into account climate change.   

• In the moderate scenario (SSP1-2.6) the agricultural sector at the basin 
level uses 2.7% more water than in the period 1991-2020. 

• In the pessimistic scenario (SSP3-7.0) water use for the agricultural sector 
is slightly declining (-1.2% with respect to the moderate scenario). 

What can happen optimizing irrigation at the farm level or adopting  other basin level 
improvements?  
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How many episodes of water shortages using ACQUAOUNT or other basin- 
level strategies in the future? 

 

  
Using ACQUAOUNT the situation improves under a moderate 
climate change (SSP1-2.6): 

• Emergency water shortages are just 1% in the medium run 
and completely nullified in the long run. 

• With respect to BAU management the adoption of 
ACQUAOUNT  avoids 50% of Emergency states and 
increases Normal states by  30%. 

 

  

ACQUAOUNT is even more efficient in case of a pessimistic 
climate change (SSP3-7.0): 

• Emergency water shortages are zero both in the medium 
and in the long run. 

• With respect to BAU management the adoption of 
ACQUAOUNT increases Normal states by  30% and 
almost doubles Critical states. 

 

   

Using basin level strategies is less efficient than ACQUAOUNT 
under a moderate climate change (SSP1-2.6): 

• Emergency water shortages are on average 19% in the 
medium run and 27% in the long run. 

• With respect to BAU management basin level strategies nearly 
halves the Emergency states with a strong increase in Critical 
levels while Normal states doubles remaining below 10%. 

 

Using basin level strategies further worsen the situation under a 
pessimistic climate change (SSP3-7.0): 

• Emergency water shortages are on average 28% in the 
medium run and 48% in the long run. 

• Short term effects are quite close to  SSP1-2.6 with basin 
level strategies in the long run, but in the long run the effects 
in SSP3-7.0 are worse with Emergency levels and Critical 
levels at 48% and 49%, respectively.   

Optimizing water use at farm level reduces the Emergency states under 
climate change and it seems to be a first-best solution. 
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Effects on farmers 

  

How much water can be saved with ACQUAOUNT? 

• Crop production with ACQUAOUNT improves by nearly 
40% with respect to BAU in a moderate climate change 
scenario (SSP1-2.6) and 50% in a severe climate change 
scenario (SSP3-7.0). 

• Basin level strategies are less effective but they allow to 
obtain 18% gain in SSP1-2.6 and in SSP3-7.0 in the short 
run and only 11% in SSP3-7.0 in the long run. 

• Losses in net farmers’ income (including effects on crop 
production due to soil deterioration and costs of 
production) is minimized in magnitude and among 
scenarios using ACQUAOUNT.  

• Basin level strategies reduce losses by around 2% in both 
climate change scenarios but it is a second best option 
with respect to ACQUAOUNT to mitigate drought effects. 

 

• Using ACQUAOUNT allows to save 28 MCM (or 40%) with 
respect to BAU in a moderate climate change scenario. 

• The same intervention saves up to 26 MCM (or 57%) with respect 
to BAU in a pessimistic climate change scenario. 

• Basin level strategies do not reduce irrigation water use with 
respect to BAU, but it slightly increases by 2.4% and 4.9% in the 
moderate and pessimistic scenario, respectively. 
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Effects of soil deterioration 

• ACQUAOUNT adoption reduces farmers’ income due to soil 
deterioration (a combination of salinity and heavy metal pollution)  to 
5% in both climate scenarios. 

• ACQUAOUNT tool do not only improve with respect to BAU 
management but it shows the same efficacy both in a moderate and 
in a pessimistic climate change scenario. 

• Basin level strategies decrease farmers’ income losses by 7% in a 
moderate climate change and only 5% in a more severe scenario. This 
suggests that the measure is less effective than ACQUAOUNT and 
it partially cope with a moderate climate change. 

 

Takeaway messages 

 


