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As population grows, pressures mount

And the relationships between food, water, and energy supplies become critical
Because of growth in global population and the consumgtion patterns of an expanding
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Water Security....

http://www.unwater.org/topics/water-security/en/
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Water Security....

e As defined by the United Nations, water security is “the capacity of
a population to safeguard sustainable access to adequate
guantities of acceptable quality water for sustaining livelihoods,
human well-being, and socio-economic development, for ensuring
protection against water-borne pollution and water-related
disasters, and for preserving ecosystems in a climate of peace and
political stability”.

http://www.unwater.org/topics/water-security/en/
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Incident human water
security threat
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CJ Vorosmarty et al. Nature 467, 555-561 (2010) doi:10.1038/nature09440
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The Challenge:

* Increasing global population

e World population is expected to reach 9B by 2050

* The number of people living in cities will double during the next century
(A. Townsend, Smart Cities, 2013).

* Increasing land and water use
 Human/animal food and water consumption

e Climate Change

e Extreme weather
* Floods and drought



The World is Changing...

e Landcover Change:

e Conversion of natural lands for anthropogenic uses (e.g.
agriculture and economic centers)
e Change in runoff rates and volumes
e Change in surface temperatures
e Change in erosion potential
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Kansas Land Use: 2010

Legend
Land Lise

[ ] Grassiand

[ cropland

- Urban Area

- Forested

_ Wiaterietland D High Plains Aguifer

o 0 20 40 &0
T T
A 142 GE0,000

ED 1
Miles

EAMEAS
GEQLOGICAL
JURVEY
Tha Unlverssty of Karsas
Kansas Geolegical Survey — Geohydralogy
Universily of Kansas — Lawrenca, K5
USDa KASE 2010 Craplard Data Layer
HAL 1943 UTH Zone 14 02 May 2012




T ‘. i
r—ll 0T : .

— % m

- Tgm -
|

moles I 3
L

EJIEIN pall
EJ[E}Y pajebL-ucy
TESUAN JOJUIAN PRIEDL)
IESUM JSJUIM PRl
wnybiog pajebu)
wnybiog pale!
ueaqhos pajebwy|
ueaqiog pajebul-uon
w0 pajebu
woD pajedbu-uon
19lBMN UBQIN
PUBIPOOM UEQIN
puewado veqsn
enuspisay uveqrny [l

[ERISWLWODJELWSNPU] UBQIN

Al 13437 JaA0D) pUBT] SESUE)

L . == I

depy suajed JaAOD) pueT mmwcmv_ moom

sesuey Jo Ansuaaiun ayg

SHVH) Duisusg ajoway panddy sesuey | Asnuns [eaibojoig sesue) | G00E 40T INCGE UORELLIOJU] 104 q/ a




Northwest I\/Ianhattan 1991
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The World is Changing...

e Landcover Change:

e Conversion of natural lands for anthropogenic uses (e.g. agriculture and
economic centers)
e Change in runoff rates and volumes
e Change in surface temperatures
e Change in erosion potential

e Climate Change:
* More extreme weather events across the globe



Global Temperature and Carbon Dioxide
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Change in 2015 annual temperature relative to 1951-1980

Annual J-D 2015 L-OTI(“C) Anomaly vs 1951-1980 0.86
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A City Prepares for a Warm Long-Term Forecast
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Water security issues related to change....

* Water Quantity
e |s there enough water?
e |s there to much water?

e Water Quality

* |s the water safe to:
e Drink?
e Bath?
e Grow food?



