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Population and Development Continues
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Middle of the Road scenario

» 33% more people by 2050
compared to 2010 globally
(6.8 billion to 9.1 billion)

Population in [billion]
GDP [1000 billion USS/yr]
E IGDP per cap (PPP) in [1000USS/cap/yr

Africa

Pop: 1.0to 2.0 2 times more
GDP: 2.8t019.2 7 times more
GDP pc: 2.71t09.5 3.5 times more
Asia

Pop: 4.1 t05.1 1.3times more
GDP: 26 to123 5 times more
GDP pc: 6.2t024.1 4 times more

_________________________




Water Demand - Asia
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Water demand in Asia region, by sector (km3/yr).

Asian total water demand in the 2010s is about
2410 km3/year and will be

3170 - 3460 km?3/year (increase 30 - 40% )
under the three scenarios
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The Nexus Challenge

Underlying Increasing Solutions for Avoiding
socioeconomic ‘ resource ‘ human Environmental
trends demands welfare Degradation
Population | Clean Aquatic
growth Water Water Ecosystems
>

What are sustainable and synergistic solution portfolios that fulfill both

human and environmental resource needs under global change?

L Food, Feed,
Urbanization Land — eos— and Fiber

)

Change

Terrestrial
Ecosystems



PURPOSE Nexus
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Nexus Integration towards SDGS

Enhanced water assessments
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* Temperature?

* Quality?

= Land use/cover

= Crop area/type

* |rrigation area

= LAl

(=Shadow price of water ?)

Improved analysis feedbacks

MESSAGE
Energy

Available water
* river discharge
* Variability/Risk

* Supply costs

* impacts

LOBIOM Water Model
Env

Available water

* river discharge
* groundwater
* risk/variability
*soil moisture
*impacts of use



Innovative Resource Analysis
IIASA Community Water Model
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Innovative water supply analysis
High resolution hydrological modeling with local calibration

= [ « 1 [ DataVisual x | &3 ewaterleal =0
L 2 & [ s3Tn%.elvis.surfsaranl 5300 o=

« 1 [ DataVisual x | &3 ewaterleal =0

.
wms (1) £ & show all downloads 1§

wms (1) £ & Show all downloads.

")



Future Groundwater Sustainability — how much pumping
unsustainable [Fraction; 0.5 = 50%]
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Energy intensity of water supply options

Groundwater Depth [ meters ] Energy Intensity of Groundwater
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Data sources: Fan et al. (2013); Wada et al. 2014; hydroBASINS (2015).



Global hotspots || weea-menos

Temperature & Precipitation Population, Urbanization, & GDP

analysis ; ) ;

Biophysical Inputs Hydro-climatic Inputs Demand Inputs

TREND-DERIVED .
Land Productivity and Water Resources and Water, Energy, and

[ P rel i m i n a r‘y a n a Iys i S INPUTS Irrigation Water Requirements Availability Food/Feed/Fiber

ANALYTICAL FRAMEWORK
SCENARIO VARIANTS Energy-economic System
Energy Management and
Potential Solutions Technological Solutions
Technologies, Management
& Behavior
> INTEGRATED
NEXUS TOOL
Policies Agro-economic System Hydro-economic System
. Land Management and Water Management and
Environment & Human . . A .
Welfare Technological Solutions; Technological Solutions;
Terrestrial Ecosystems C:D Aquatic Ecosystems
* Final analysis
FRAMEWORK Synergistic Solution Multi-sector Hotspot Policy and Investment
OUTPUTS Portfolios Assessments Strategies




Water Management Options and Economy?
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} = 2% reduction
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Scenario applying six
water-stress wedge strategies

Global population living with water stress (%)
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We present six strategies, or water-stress wedges, that collectively lead to a reduction in

the population affected by water stress by 2050, despite an increasing population.
- Water productivity — crop per drop

- Irrigation efficiency — decrease losses

- Water use intensity — industry and domestic
- P lation

- Reservoir storage

esalination Wada et al. (2014), Nature Geoscience

vs. Hard path




Hydro-Economic framework for investment options

D)

External scenario inputs

RCPs

Policy options and
economic database
SSPs

Hydrology

Economic |,
optimization|_ _ _ _,

Ag. demand E. demand

Irrigation

Energy
Energy
demand,
Hydropower
potential

Irrigation
efficiency

I Supply | Supply I
readjustment

L_______I_______

[ Portfolio of sustainable, robust and cost-effective policy ]

options and investment decisions

Key features represented in the
model:

Drivers: Demand growth; Resource

availability; Climate change; etc.

Processes: Reservoir
management; Irrigation use;
Electricity generation; Water
pumping; End-use efficiency;
Wastewater treatment; etc.

Impacts: Prices; Demands;
Emissions; Water quality;
Environmental flow; Groundwater
depletion; Resource security; etc.

Decisions: Extract resources;
Operate infrastructure; Expand
infrastructure; Trade resources
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Assessment of adaptation measures: technical potential and costs

= Build/enlarge dams = Efficient irrigation
= Rainwater harvesting technologies
= Drill/improve wells = Efficient domestic water
* Reuse of wastewater appliances
= Desalination = Energy cooling
= Reprogram reservoir technologies
operation = Better crop management
* Inter-basin transfer = Diet change

* Food loss reduction

* Improving education

= Controlling population
growth
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Inclusive development & climate policies are key to reduce risk of
hunger for simultaneous achievement of SDG 2 (hunger) and 13

(climate).

Preliminary Results



Policy scenarios

Three policy scenarios:
1/ Business as usual (BAU): SSP2-RCP6.0 + no constraint on groundwater use

2/ Sustainable groundwater use policy (SGW): limiting groundwater use to
renewable resources by 2050

3/ Sustainable groundwater use and virtual water trade policy (TRADE): limiting
groundwater use to renewable resources by 2050 and substituting 5% of domestic
production of crops by food imports

Basin—country Units (BCU)

Case study area

Test case: Mediterranean South Coast basin

Water scarcity and Groundwater depletion problem:
pumping in 2010 = 6 km?3, renewable resources = 4.8
km? (depletion = 1.2 km3/year)

D)



Optimal allocation of resources under each scenario
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18



Adaptation: Cost implications
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Next steps: Scenario analysis of adaptation pathways

SUSTAINABLE
DEVELOPMENT

GOLALS

r----

| CLEAN WATER
AND SAKITATION

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

1 3

----------------------------E-

Quantitative SDG targets
e Population with improved access and treatment
* Increase water efficiency

e Reduce population living in water scarcity

|

Basin-scale assessment tools

l

Infrastructure pathways and investments



How to bridge the gap?
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