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The actual challenge is long-term water 
scarcity, not (only) drought. 

The market for reclaimed water reuse 
(and desalination!) is actually in terms of 

water security.
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Per-capita arable land (cropland), world average, 1950 to 2050.



GlobAgri-WRR model, WRI and ACE analysis based on Alexandratos and Bruinsma (2012)
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A challenging climate, ill-defined 
incentives & water governance schemes 
often lead to unintended outcomes (and 

missed opportunities)



NASA Goddard Space Flight Center’s Scientific Visualization Studio (Brown et al., 2016)



Bars show the differential (in water volume units) with respect to long-term average rainfall  throughout the state of California during hydrological year  (Oct-Sept) since 1896.  Source: Western Regional 
Climate Center (2018)



The different lines show the cumulative change in groundwater storage during hydrological years from 1920 to 2016 (California Department of Water Resources, 2017). Dry years are those 
qualified as critical or dry in Sacramento Valley, on the basis of data from the California Cooperative Snow Survey. 





Climate projections for 2050 show new cold-climate wine regions in Europe, including Ireland, Sweden and the Netherlands, and threaten to erase currently revered 
areas. Illustration: Laura Sant / Source: Southern Oregon University / Dr. Gregory V. Jones









Copper Prices - 45 Year Historical Chart 
Interactive chart of historical daily COMEX copper prices back to 1971. The price shown is in U.S. Dollars per pound.



There is a number of policy challenges as 
per structural water scarcity: river basin 

closures, regaining control over 
groundwater, harnessing the potential of 
water resources in a sustainable fashion.



Glacier, Cordillera 
Blanca. Tomas 
Munita, New York 
Times 2017



Trujilo (Peru).. 
Tomas Munita, 
New York Times 
2017



Trujilo (Peru). 
Tomas Munita, New 
York Times 2017



Asparagus production. 
Trujillo (Peru). Tomas 
Munita, New York 
Times 2017









(201 9) 1,000x greenhouse hectares of 1963



And many opportunities to align individual 
interests & collective goals: jointly 

managing water resources, 
acknowledging the value of water 

security, managing differences in the 
value of water, bridging the efficiency 

gap.





The cost of each supply source is based on the full system cost, which also includes the cost of integrating supply in the delivery system. Cost ranges are defined from percentiles 25 and 75, except 
for rainwater management. Cooley et al. (2016)



Dreschel et al., 2015



Three typical advanced water treatment (AWT) trains (Tchobanoglous, 2014)





Treatment technologies and associated treatment capabilities (updated from CORPUD, 2014)



National Research Council 2012



Tricas et al. 2018



Some take-aways messages



Note: Expenditures for Finland, Croatia and Sweden are underestimated due to data limitations
Source: OECD analysis based on Eurostat (public and household expenditures related to water and sanitation services, GDP, population)



Note: Known underestimation of total spending for Finland and Sweden
Source: Joint Research Center, European Commission for prices (based on latest available year), EUROSTAT for household expenditure (2011-2015)



Lower Basin of the Mississippi River and Willammette River, USA, Harold Fisk



An outfall between the East River and the wetlands designed to absorb stormwater within Hunters Point Park South in Long Island City. Sanders for The New York Times



OECD (2020). Nature-based solutions for adapting to water‑related climate risks





Schedule that represents the development of the recovery of resources from seawater and brine. Li, X., Mo, Y., Qing, W., Shao, S., Tang, C. Y., & Li, J. (2019). Membrane-based technologies for lithium recovery 
from water lithium resources: A review. Journal of Membrane Science, 591, 117317
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Chemicals can not only be recycled, they can also be reused. 
Through "industrial symbiosis" models, used chemicals from one 
industrial process can become raw material for another. For example, 
ferric chloride, the by-product of pickling steel in hydrochloric acid, 
can be used for water treatment processes.



Visitors at the bottom of an underground storm tank in Kasukabe, north of Tokyo . Kentaro Takahashi for The New York Times
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Portrait Winner: “A sand tiger shark surrounded by tiny 
bait fish” © Tanya Houppermans (USA)/UPY2018


