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Famous Quotes

“It ain't what you don't know that gets you into trouble. It's what you know
for sure that just ain't so.”

Mark Twain
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The water-energy-food challenge is
already present and very real

Water shortages hit US power supply
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“Environmental Security”: an ideal ground for research and
application of IAM

= |ncrease in food production required to feed a world of 8
billion by 2030, 9 billion by 2050

* |Increased dependence on food trade exposes countries to
water stress impacts abroad

* Trade-offs between water and energy including integrated
management of hydro and other energy sources

* Regional cooperation needed to optimize hydropower in
conjunction with other water uses

* Increased water demand from growing cities

= Growing numbers of people and value of assets at risk from
flooding
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Environmental Security and the Nexus
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Working with International Development
Banks

» World Bank, IDB, EBRD, ADB, AfDB, others.

» Development bank owners are its clients.

» These clients are countries (but really governments)...

» ...s0, “country needs” are often mixed up with “political needs”.

» How can you effectively get science into the politically and demand-
driven process?

» How do you do this in regions with varying political tendencies,
agendas and levels of development?



uth Africa:
e case of a water scarce country

Water scarce country with very stressed
basins in terms of water demands/allocation

Coal thermal power plants account for almost
90% of the power capacity installed
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Competition for water across sectors will
increase — power plants have priority, which
could negatively affect other sectors such as

agriculture

2% 3% Total Installed
capacity in 2010

44,200 MW Fracking for shale gas is being explored,

which will put additional pressure on water

B Thermal - Coal resources

B Gas / Diesel OCGT
" Nuclear

¥ Hydro Need for Water-Energy-Food integrated planning to

* Wind achieve a sustainable future and avoid scarcity problems
¥ Pumped Storage in the next years

Sources - Top: CSIR, Bottom: ESKOM and Department of Energy of South Africa
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Table 1: Technologies represented in SATIM-W for Phase 1 implementation by water supply system.

WSR WMA Region Activity

e Open-cast coal mining
e Coal thermal power plants with FGD option
e Coal-to-Liquids refineries

A Limpopo Lephalale

Needed to “geo-reference”
somehow the power plants
and energy facilities in order
to regionally constraint the
amount of water available by
assigning the different power
plants and energy extraction
locations to their basin

Mpumalanga, e Open-cast & underground coal mining
B Olifants Withank Coal thermal power plants with FGD option.
Coal-to-Liquids refineries

e Open-cast & underground coal mining
c Upper Vaal Mpumalangs, e Coal thermal power plants with FDG option
Secunda e Inland gas thermal power plants
e Inland Gas-to-Liquids refineries
Lower Northern Cape,
D1 Orange Upington e Concentrated Solar Thermal Power Plants (CSP)

Lower/Upper  Northern Cape, *® Shale gas mining

b2 Orange Karoo e Gas thermal power plants
e [nland gas-to-liquids refineries
R n/a Richards Bay Coal e C(Coastal open-cycle coal power plants with seawater

Export Terminal cooling and seawater FGD option

In SATIM-W the cooling systems for thermal power plants may be either closed-cycle wet-cooled or
direct dry-cooled. The model is free to choose the cooling type, except for open-cycle wet-cooled
plants which are restricted to the coastal region, as part of determining the least-cost energy-water
integrated system.



Supply

South Africa: Marginal Cost of Water

calculating the marginal cost of water supply for each basin

o
E Needed to add the cost of supplying water to the energy facilities by
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Western Cape Augmentation Options (without climate change)
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INa: a case of mismatched water

and energy resources
HFHE, SEFER , PEKBERIHBEEARD , HGEEHKEREY

A5, KERSEARERTUNRERRFUCREENEZFHOERE.

The spatial distribution of water resources and energy resources is
seriously mismatched in China (Water is rich in South and Energy
resources are rich in North). And, water is important factor in coal
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The Chinese government put

forward a plan to construct five

comprehensive energy bases in AT

China in 12t FYP. %

In our research, we only focus om» =if. ¢s#= 22 H\ X < 3
four energy bases in North China, ~* "#%7#%% / ‘,

excluding southwest energy base, /

which is quite not water stressed.
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nomics: the water supply curve
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Figure 2: The Cost Curve of the Unit Water Supply for the Energy Sectors of the East Inner Mongolian
Energy Base



LAC: Required Investment in

Power Generation (2015-2025)

Required Investment in Electricity Generation for the Period 2015-2025

Cumulative Additional Capacity Required Investment 2014 GDP (2012 Bn Investment as % of

Capacity (MW) (MW) (2012 M US$) uss$) 2014 GDP
o 219,003 46,047 $135,730 1399 9.7%
S 83,048 38,552 $55,898 1266 4.4%
Colombia 21,175 5,295 $18,868 261 7.2%
- 23,849 5,086 $16,155 210 7.7%
Sl 2,810 1,441 $2,666 15.6 5.8%
e 22,476 10,525 $37,028 138 3.7%
Argentina 39,000 7,203 $6605 402 1.6%
e 37,000 7,058 $6472 228 2.8%

- 500,000 123,000 4564 6.7%
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SlTai[d413A8 Installed Capacity
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Latin America’s historical reliance on
i hydroelectric plants is experiencing a deep

change.
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Latin America’s historical reliance on hydroelectric
plants is experiencing a deep change.

Hydro power is 46% of total capacity and will
be 39% by 2025

Fossil fuels are 47% of total capacity and will be
50% by 2025

The region will rely more heavily on fossil fuels,
particularly natural gas in various technologies,
and on other energy sources such as wind,

solar, and geothermal power.
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Change in Water Demand (km°/y Change in Water Scarcity Index (WSI) for
the Latin America and Caribbean (LA the Latin America and Caribbean (LAC) Region

Year: 2050 Year: 2050

.........................................................................................................................................................................

Scenarios: SSP3 vs. SSP1 Scenarios: SSP3 vs. SSP1
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Some takeaways (this is what Malthus

would tell us)

« “Nexus Thinking” -> focus on upstream integrated
planning toward investments (avoid “stranded assets”).
This is where larger gains can be achieved. It is a tougher
sell though, and the economics/financial case must be
made.

 Environmental security worldwide is highly influenced by
human signal (demand for water, energy, food). Climate
change adds stress to that signal (policies matter!).

e Strong need to build capacity (regional, in-country)
toward integrated planning, and identification of tradeoffs
and synergies in water-energy-food systems.
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A\

“Water and
Climate
Systems”

Offered 2015-pres

Taught using social media
(Facebook) and Dropbox
for file sharing

All lectures (presentations,
videos, readings) are
openly distributed and
available

Trying to bridge science-
policy interface using IAM

Attracts students in natural
and social sciences
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RECENT ACTIVITY

Hi folks: here is the assignment for the assignment on water:

Compute Water withdrawal under the Reference scenario for two
countries of choice where water scarcity already exists or will exist in the
future. Please choose countries that make the assignment interesting

Also, please note that because of the focus on 2 countries, no spatial
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Another thing Malthus may
tell us today...

“(IAM in international development) is like
teenage sex:

everyone talks about it...

nobody really knows how to do it...
everyone thinks everyone else is doing it...
so everyone claims they are doing it...”
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