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Introduction 
The ISciences Water Security Indicator Model (WSIM) monitors and forecasts water anomalies on a 

global basis. Each month we produce data and a report that document current conditions and provide 

forecasts with lead times from 1-9 months. WSIM has been run continuously since April 2011 and has 

been validated. 

ISciences also provides assessments of the impacts of water anomalies on people, agriculture, and 

electricity generation. Detailed data and reports are available for purchase. Additional information and 

pricing is available upon request.  

We have recently completed the latest Water Security Indicator Model (WSIM) analysis of global water 

anomalies using observed temperature and precipitation through November 2015 and an ensemble of 

forecasts issued the last week of November 2015. This edition of Global Water Monitor & Forecast 

Watch List presents a selection of regions likely to encounter significant water anomalies in the next few 

months. 

All maps have half-degree resolution and depict our composite water anomaly index, which is based on 

WSIM estimates of soil moisture, evapotranspiration deficit, runoff, and total blue water anomalies. 

Shades of red indicate deficits and shades of blue indicate surpluses. Since different variables are used 

to estimate deficits and surpluses, it is possible for a single half-degree cell to register both a deficit and 

a surplus in a given month. These cases are depicted on the maps in shades of purple, with the more 

extreme value (deficit or surplus) used to determine the shade. 

Deficits and surpluses are stated in terms of return period – a measure that characterizes the rarity of an 

anomaly. For example, a return period of 10 years indicates an anomaly that would occur, on average, 

once every ten years. Higher return periods indicate more extreme and, therefore, more disruptive 

anomalies. Anomaly levels correspond to return periods: abnormal=3-5 years, moderate=5-10 years, 

severe=10-20 years, extreme 20-40 years, and exceptional=greater than 40 years. Return period is 

computed by comparison to cell-specific distributions of data from 1950 through 2009.  
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Worldwide Water Watch List 

This map presents a selection of regions likely to encounter significant water anomalies during the one 

year period beginning in September 2015 and running through August 2016 using 3 months of observed 

temperature and precipitation data and 9 months of forecast data. 

United States and Canada: Water deficits are forecast across the northern US from eastern Oregon to 

Maine, with greatest severity in the Great Lakes Region. Widespread and severe deficits are also 

forecast in the Mississippi Valley from Minnesota to the Gulf of Mexico. Surpluses are forecast in 

California, the Southern Plains, and in the Southeast. Both deficits and surpluses are expected in 

Virginia, North Carolina, South Carolina, and East Texas. The forecast for Canada indicates widespread 

water deficits across the country with large pockets of exceptional deficits expected in parts of eastern 

Ontario into Quebec and in northern British Columbia and Alberta. 

Mexico and Central America: Water deficits are forecast to continue in Mexico with greatest severity 

and extent in the south. Surpluses are forecast in the Yucatan Peninsula. Deficits are forecast in 

southern Guatemala; some scattered surpluses are forecast elsewhere in Central America. 

South America: Exceptional water deficits are forecast to persist across northern Brazil, Suriname, 

French Guiana, coastal Peru, western Bolivia, and northern and southern Chile. Surpluses are forecast to 

emerge in Ecuador and northern Peru. Surpluses are also forecast for southern Brazil, Paraguay, 

Uruguay, and Argentina, and are expected to increase in extent and severity with exceptional surpluses 

in central Argentina. 

Europe: Water deficits are forecast to emerge throughout Mediterranean Europe and increase in extent 

and severity in southern France and on the Iberian Peninsula. Deficits are forecast in Finland, the Baltics, 

Eastern Europe, and European Russia. Surpluses are forecast for Ireland, Scotland, Netherlands, 

northern Germany, western Czechoslovakia, and northern Sweden. 
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Africa: Exceptional water deficits are forecast to dominate North Africa, with both deficits and surpluses 

in some areas. Deficits are forecast to persist in coastal West Africa and southern Africa. Exceptional 

surpluses are expected in East Africa, particularly in Kenya and Tanzania. Surpluses are also forecast for 

western Burkina Faso. 

Middle East: Widespread moderate to exceptional water deficits are forecast across much of the Middle 

East and Turkey.  

Central Asia: Water surpluses are forecast in northern Kyrgyzstan, and along rivers in Kazakhstan. Across 

the border into the center of Russia widespread surpluses are forecast for an area from the Ural 

Mountains to the Central Siberian Plateau. Moderate water deficits are expected in Turkmenistan, 

Uzbekistan, and eastern Tajikistan.  

South Asia: Water deficits are forecast in southern Afghanistan, Pakistan, and most of India, with some 

areas experiencing both deficits and surpluses. Surpluses are forecast in southeastern India, Sri Lanka, 

northeastern Afghanistan, Nepal, and Bangladesh. 

Southeast Asia and the Pacific: Moderate to exceptional water deficits are forecast for many parts of 

Southeast Asia and the Pacific in the coming months. Deficits are expected to be most persistent, 

widespread, and severe in Southeast Asia, eastern Borneo, the Philippines, and the island of New 

Guinea. 

China, Mongolia, Korean Peninsula: Moderate water deficits are expected to continue in North China 

including the North China Plain and in Mongolia, though some areas may experience both deficits and 

surpluses. Widespread surpluses are forecast for Southeast China. Deficits are forecast to diminish in 

South Korea; surpluses are expected to continue in North Korea. 

Australia: The forecast indicates a predominance of water surpluses in the north and along central 

rivers. Exceptional drought is forecast to persist in Tasmania, Victoria, southern South Australia, and 

from Perth southward for much of the forecast period. The persistence of moderate drought in northern 

South Island, New Zealand and in North Island is also in the forecast. 

Watch List: Regional Details 

United States 
The 12-month map ending August 2016 (below) shows a forecast of water deficits across the northern 

US from eastern Oregon to Maine, with greatest severity in the Great Lakes Region. Widespread and 

severe deficits are also forecast in the Mississippi Valley from Minnesota to the Gulf of Mexico. 

Surpluses are forecast in California, the Southern Plains, and in the Southeast. Both deficits and 

surpluses are expected in Virginia, North Carolina, South Carolina, and East Texas. 
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The 3-month maps (below) for the same time period show the evolving conditions in more detail. 

Surpluses are forecast December through February for much of the Eastern seaboard, parts of the 

Upper Midwest, Texas, and Oklahoma. Deficits are expected in Montana, North Dakota, western 

Minnesota, eastern Kentucky, and West Virginia. From March through May extensive and severe to 

exceptional deficits are expected to emerge in the Great Lakes Region, the Ohio and Mississippi River 

Valleys, the central Gulf Coast, and parts of the Northeast. During this period surpluses are forecast in 

Florida, throughout the Rockies and in the West. Deficits are forecast to persist in the aforementioned 

areas through August, and to expand to encompass the Pacific Northwest, Upper Rockies, Midwest, and 

much of the East Coast. Surpluses are forecast to persist in northern California; along the Pecos River in 

New Mexico; the Canadian River in the Texas Panhandle and Oklahoma; and in Florida.  

Outside the contiguous US, much of southern Alaska is forecast to transition from surplus to deficit June 

through August; Hawaii from surplus to deficit; and Puerto Rico from deficit to surplus. 

(It should be noted that forecast skill declines with longer lead times.) 
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Canada 
The outlook for Canada through August 

2016 (right) indicates widespread water 

deficits across the country with large 

pockets of exceptional deficits expected in 

parts of eastern Ontario into Quebec and in 

northern British Columbia and Alberta. 

As indicated in the 3-month maps (below) 

for the same 12-month period, large pockets 

of deficits are forecast across Canada 

December through February, with notable 

surpluses expected in southwestern 

Ontario. Surpluses in southern British Columbia are forecast to persist through May, while drought 

conditions are forecast for much of the rest of the country. From June through August water deficits of 

varying severity are forecast for nearly all of Canada. (It should be noted that forecast skill declines with 

longer lead times.) 
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Mexico and Central America 
Water deficits are forecast to continue emerging in Mexico 

with greatest severity and extent in the south. Surpluses 

are forecast to persist in the Yucatan Peninsula. Moderate 

deficits are forecast to persist in southern Guatemala; 

some scattered surpluses are forecast elsewhere in 

Central America. 

The 3-month maps (below) for the same time period 

shows the evolving conditions in more detail. Water 

deficits in southern Mexico are forecast to persist and to 

increase in extent by May. Deficits may emerge on the 

Baja Peninsula in May and become more widespread and 

severe through July. Surpluses are forecast for the Yucatan Peninsula for much of the forecast period, 

but may be especially severe in the spring. 

Deficits are forecast to persist in southern Guatemala. By the end of the forecast period – June through 

August – abnormal (3-5 years) water deficits are forecast for much of Central America.  (It should be 

noted that forecast skill declines with longer lead times.) 

 



 

 Page 9 of 18 

South America 
Exceptional water deficits are forecast to persist 

across northern Brazil, Suriname, French Guiana, 

coastal Peru, western Bolivia, and northern and 

southern Chile, as seen in the 12-month map 

(right). Surpluses are forecast to emerge in 

Ecuador and northern Peru. Surpluses are also 

forecast for southern Brazil, Paraguay, Uruguay, 

and Argentina, and are expected to increase in 

extent and severity with exceptional surpluses in 

central Argentina. 

Evident in the 3-month maps (below) for the same 

12-month period is the forecast of a shift from 

deficit to surplus in northern South America 

primarily from March through May. (It should be 

noted that forecast skill declines with longer lead times.) 
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Europe 
Water deficits are forecast for much of 

Mediterranean Europe, southern France, and the 

Iberian Peninsula, as seen in the 12-month map 

(right). Deficits are also forecast for Finland, the 

Baltics, Eastern Europe, and European Russia. 

Surpluses are forecast for Ireland, Scotland, 

Netherlands, northern Germany, western 

Czechoslovakia, and northern Sweden. 

The 3-month composites for the same 12-month 

time period (below) show the evolving conditions 

in more detail. The December through February 

map shows increasing deficits in Mediterranean 

Europe, France, Spain, and Portugal; emerging 

water surpluses in Ireland, Scotland, Central 

Europe; and a transition from deficit to surplus in Norway. Deficits are forecast to re-emerge in the 

Baltics March through May, and deficits are forecast for much of Europe June through August.  
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Africa 
Exceptional water deficits are forecast to dominate 

North Africa through August 2016 –as the 12-month 

map (right) illustrates – with both deficits and 

surpluses in some areas. Exceptional deficits are 

forecast to persist in coastal West Africa and southern 

Africa. Exceptional surpluses are expected in East 

Africa, particularly in Kenya and Tanzania. Surpluses 

are also forecast for western Burkina Faso. 

As illustrated in the 3-month composites (below) for 

the same 12-month period, the extent and location of 

deficits forecast on the continent are basically 

consistent through August, though changes in severity 

are forecast.  

Moderate to exceptional surpluses are forecast to persist in East Africa through August, and surpluses 

are forecast to emerge in Ethiopia March through August. Surpluses are forecast to persist in Burkina 

Faso and continue to emerge in southern Mali through August, though both deficits and surpluses are 

forecast December through February. A line of moderate surpluses forecast across the southern Sahel is 

evident in the June through August map. (It should be noted that forecast skill declines with longer lead 

times.) 
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Middle East 
The 12-month composite map (right) shows the 

predominance of moderate to exceptional water deficits that 

are forecast across much of the Middle East through August 

2016.  

The 3-month composites (below) for the same 12-month 

period show the evolving conditions in more detail. 

Widespread exceptional deficits on the Arabian Peninsula are 

forecast to diminish in severity December through February. 

During this period deficits in Turkey are forecast to spread to 

most of the country, though surpluses are forecast to persist 

in the east. Surpluses are also expected to persist in Iran along the Caspian Sea and in the western 

province of Kermanshah. From March through May deficits are forecast to increase in severity with 

exceptional deficits forecast for eastern Yemen/western Oman, United Arab Emirates, and central Iran. 

From June through August the forecast indicates water deficits throughout the entire Middle East. 
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Central Asia and Russia 
Surpluses are forecast in northern Kyrgyzstan and 

along rivers in Kazakhstan as shown in the 12-month 

composite map (right). Across the border into the 

center of Russia widespread surpluses are forecast 

for an area from the Ural Mountains to the Central 

Siberian Plateau. Moderate water deficits are 

expected in Turkmenistan, Uzbekistan, and eastern 

Tajikistan.  

The 3-month composites (below) for the same 12-

month period show the evolving conditions in more 

detail. Water deficits are forecast to emerge in 

northern Kazakhstan December through February 

with some areas experiencing both deficits and 

surpluses. Moderate to severe deficits are forecast 

for Turkmenistan and Uzbekistan June through August. Both deficits and surpluses are expected in 

Russia between the Urals and the Central Siberian Plateau June through August. 
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South Asia 
The forecast through August 2016, as seen in the 12-month 

composite map (right) indicates water deficits in southern 

Afghanistan, Pakistan, and most of India, with some areas 

experiencing both deficits and surpluses. Surpluses are 

forecast in southeastern India, Sri Lanka, northeastern 

Afghanistan, Nepal, and Bangladesh. 

The 3-month composites (below) for the same 12-month 

period show the evolving conditions in more detail. Of 

particular interest are the widespread and exceptional water 

deficits forecast for much of India December 2015 through 

February 2016, with the notable exception of moderate to 

exceptional surpluses in southeastern India. Deficits are expected to diminish in extent March through 

May, however, exceptional and widespread deficits are forecast in Goa, and from Gujarat northward. 

From June through August deficits in India are expected to diminish, and moderate surpluses are 

forecast for the southern half of the country. Moderate surpluses may also emerge along the northern 

portion of the Indus River in Pakistan. 
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Southeast Asia and the Pacific 
Moderate to exceptional water deficits are 

forecast through August 2016 for many parts of 

Southeast Asia and the Pacific in the coming 

months, as shows in the 12-month map (right). 

Deficits are expected to be most persistent, 

widespread, and severe in Southeast Asia, 

eastern Borneo, and the island of New Guinea. 

As seen in the 3-month maps (below), water 

deficits are forecast to gradually diminish in 

extent and severity December through August. 

Indonesia and Malaysia are forecast to transition 

to moderate surpluses December through February. Thereafter, surpluses are forecast to persist on 

Java, but deficits are expected to return to the Malay Peninsula and northern Sumatra. It should be 

noted that forecast skill declines with longer lead times.) 
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China, Mongolia, Korean Peninsula 
Moderate water deficits are forecast to continue in 

North China including the North China Plain and in 

Mongolia, as seen in the 12-month composite map 

(right). Both deficits and surpluses are forecast in 

Mongolia. Widespread surpluses are forecast for 

Southeast China. 

Deficits in the North as well as surpluses in the 

South are forecast to diminish in severity in the 

latter part of the forecast period, as seen in the 3-

month composites (below) for the same 12-month 

period. Surpluses of exceptional severity are 

forecast to persist in Southeast China through 

February, and in North Korea through May. Moderate surpluses are forecast to persist in Southeast 

China through May, and moderate surpluses are forecast to emerge in the Yangtze River basin June 

through August. Deficits in South Korea are forecast to diminish. Both deficits and surpluses are 

expected to continue in the Tibetan Plateau throughout the forecast period, with greatest extent and 

severity December through February. 
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Australia 
The forecast through August 2016, as seen in the 

composite 12-month map (right), indicates a 

predominance of surpluses in the north and along 

central rivers. Exceptional drought is forecast to 

persist in Tasmania, Victoria, southern South 

Australia, and from Perth southward for much of the 

forecast period. The persistence of moderate drought 

in northern South Island, New Zealand and in North 

Island is also in the forecast. 

The 3-month composite (below) for the same 12-

month period shows the evolving conditions in more detail. Deficits across much of Australia are 

forecast to diminish in most places by December, with the notable exceptions mentioned above. The 

transition to water surpluses across the north, as well as the persistence of deficits in the Murray-

Darling Basin is evident in the December through February map. Surpluses are forecast to continue 

through August, though both surpluses and deficits are expected June through August in the Arnhem 

Land and the Cape Horn Peninsula in the north. (It should be noted that forecast skill declines with 

longer lead times.) 

 


