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Incorporating Water in GCAM >
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- The links to land and energy
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Water Supply — A Global Hydrologic Model

MODEL INPUTS

Potential Evapotranspiration (PET)
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Representation of all Components of
the Water Demand Sectors in GCAM
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Estimates of Global Water
Demands in 2005 & 2095
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Global water demands by sector in years 2005 and 2095 (under three alternative scenarios with variations in technology, income, & population)



=
[}
|

= 2
ocioeconomic i _ :
. 5 10 3 g
Scenarios i
=L 5
. 5
O T 1 T 1 w
SIX SCENARIOS: 2000 2050 2100 2000 2050 2100
. 5 4 9 . 1200 -
1. Collapse g o5 T 2 1000 |
o i —_—
(POP6/MDG-) £ o : [ E o
g g F o
2. Sustainability and Equity ¢ * L g
% 15 - g 3 g 400 -
(POPG/MDG"‘) g 1?— E 27 8 200 |
. 0.5 Q 1 - ON
3. Muddling Through 0 ‘ ‘ 0 ‘ . ° ‘ ‘
(POP9/M DG ) 2000 2050 2100 2000 2050 2100 2000 2050 2100
w25 - w 3
4. Consumerism TS, T 225
= 5 X 2
(POP9/MDG+) i : "
2 < s
5. Crowded Chaos g 10 i
0
(POP14/MDG-) S s
. . s 2
6. Social Conservatism oo ® o
2000 2050 2100
(POP14/MDGH+) o oy
= 450 - > -=-POP14/MDG+
= . 2= 4
Eom, J., et al. (2012), Scenarios of Future Socio- E 223 ] £ 2000 ~+-POP14/MDG-
economics, Energy, Land Use and Radiative z 223 1 z 2 1500 - ~-POP9/MDG+
Forcing, in Robert G. Watt, Energy and Climate E— 200 4 E. § 1000 4 ~+POP9/MDG-
Change, In Preparation, edited. 3 150 - s § -=POP6/MDG+
& 100 o 500 -
g o -=-POP6/MDG-
'—

0 T 1 0 T
2000 2050 2100 2000 2050 2100

Comparison among the six scenarios with respect to socioeconomics (e.g.: population, GDP and per capita income), climatic variables (e.g.: AT, radiativé
forcings, & CO2 concentration), land (e.g.: cropland area, biomass area), & energy (e.g.: electricity generation, & primary energy consumption) assumptions



Global Water Withdrawals vs.
Literature Estimates of Water Use
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Sources: Gleick 2003 (and references therein), Falkenmark & Rockstrém, 2000, Alcamo et al.
2003a, Alcamo et al. 2003b, Shiklomanov & Rodda, 2003, Alcamo et al., 2007, Shen et al. 2008,
Wada et al., 2011, and AQUASTAT 2011
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Consistent World of Water ~7
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Global water withdrawals (km3/year)

Future Global Water Demands
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Global Accessible Water (10,150 km3/yr)
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For a given climate mitigation policy scenario & particular year:
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Pacific Northwest

The Effects of Socioeconomic Drivers
on Water Scarcity in 2095 .
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Climate Change Vs. >
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Climate Change Vs. Socioeconomic Drivers
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M Climate = Human
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Distribution of the range of the change (2005
to 2095) in average share of population living
under water scarcity by water basin. 16



Pacific Northwest

Future Research Directions M
= Allocating water among competing water users
and technology choices (two-way feedback)

B Climate change impacts on water demands

= Enhance the existing representations of the

global hydrologic model and demand sectors in
GCAM

= Accounting for non-renewable water sources,
e.g., desalinated water and non-renewable (fossil)
groundwater

17



thwest
’ 30R \TORY

elle Since 1965

QUESTIONS!

18



References Rl pothvest
Proudly Operated by Battelle Since 1965

B Hejazi, Mohamad |., Jae Edmonds, and Vaibhav Chaturvedi (in press). Global irrigation demand — A
holistic approach, Journal of Irrigation & Drainage Systems Engineering.

B Hejazi, Mohamad |., Jae Edmonds, and Vaibhav Chaturvedi, Evan Davies, and Jiyong Eom
(accepted). Scenarios of Global Municipal Water Use Demand Projections over the 21st Century,
Hydrological Sciences Journal.

B Davies, Evan G. R., Page Kyle, and James A. Edmonds (accepted). An integrated assessment of
global and regional water demands for electricity generation to 2095. Advances in Water Resources.

B Kyle, Page, Evan Davies, James J Dooley, Steven J Smith, Leon E Clarke, James A Edmonds, and
Mohamad Hejazi (accepted). Influence of climate change mitigation technology on global demands of
water for electricity generation. International Journal of Greenhouse Gas Control.

B Hejazi, Mohamad |., James Edmonds, Leon Clarke, Page Kyle, Evan Davies, Vaibhav Chaturvedi,
Marshall Wise, Pralit Patel, Jiyong Eom, Katherine Calvin, Richard Moss, and Son Kim (in review).
Long-term global water use projections using six socioeconomic scenarios in an integrated assessment
modeling framework, Global Environmental Change. Part A, Human and Policy Dimensions.

B Chaturvedi, Vaibhav, Mohamad Hejazi, James Edmonds, Leon Clarke, Page Kyle, Evan Davies,
Marshall Wise, and Katherine Calvin. Impact of emission mitigation policies on long term global
agricultural water demand. To be submitted to Climate Policy.

B Hejazi, Mohamad |., James Edmonds, Leon Clarke, Page Kyle, Evan Davies, Vaibhav Chaturvedi,
Marshall Wise, Pralit Patel, Jiyong Eom, and Katherine Calvin. Integrated assessment of global water
scarcity over the 21st century: Global water supply and demand under extreme radiative forcing. To be
submitted to Hydrology and Earth System Sciences.

B Hejazi, Mohamad |., James Edmonds, Leon Clarke, Page Kyle, Evan Davies, Vaibhav Chaturvedi,
Jiyong Eom, Marshall Wise, Pralit Patel, and Katherine Calvin. Integrated assessment of global water
scarcity over the 21st century: 2- Climate change mitigation policies. To be submitted to Hydrology and
Earth System Sciences. 19




