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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 December 2015 and an ensemble of 

forecasts issued the last week of December 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 October 2015 and running through September 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 and most of Canada with 

greatest severity in the British Columbia, Alberta, eastern Ontario, and Quebec. Within the United 

States, widespread and severe deficits are forecast for Montana, Wyoming, Michigan, much of the 

Mississippi Valley, and New England. Surpluses are forecast for the Southern Plains, east Texas, coastal 

North and South Carolina, and eastern Florida. Both deficits and surpluses are expected in in the Pacific 

Northwest, the Southeast, Missouri and Arkansas.  

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

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

forecast in southern Guatemala, and are likely to emerge throughout Central America in the latter 

portion of the forecast period. 

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 

for southern Brazil, Paraguay, Uruguay, and Argentina. 

Europe: Water deficits are forecast to emerge throughout Mediterranean Europe with greatest extent 

and severity in eastern Spain, Corsica, Sardinia, northern Italy, and southern Greece. Deficits are forecast 

in Finland, the Baltics, Eastern Europe, and European Russia. Exceptional surpluses are forecast for 

Ireland, northern United Kingdom, and Zealand, Denmark. 
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Africa: Exceptional water deficits are forecast to dominate Northwest Africa, coastal West Africa and 

southern Africa. Exceptional deficits in northwest Ethiopia are forecast to persist through May, 2016. 

Exceptional surpluses are expected in East Africa, particularly in Uganda, Kenya and Tanzania. Surpluses 

are forecast to emerge in Ethiopia, Sudan, and the Sahel during the latter portion of the forecast period. 

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

East and western Turkey. Surpluses are forecast along the Iraq-Iran border and a small region in 

northeast Turkey. 

Central Asia: Exceptional water surpluses are forecast 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 Uzbekistan, Turkmenistan, and 

Tajikistan and are forecast to intensify in the latter portion of the forecast period. 

South Asia: Water deficits are forecast through March 2016 for southern Afghanistan, Pakistan, and 

most of India, with some areas experiencing both deficits and surpluses. Surpluses are forecast in 

southeastern India. During the latter portion of the forecast period, a large swath of central and western 

India is forecast to transition to moderate surpluses while deficits emerge in Assam and Arunachal 

Pradesh. 

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, Sumatra, eastern Borneo, the southern Philippines, and the 

island of New Guinea. 

Australia: The forecast indicates water surpluses in the north and along central rivers, with exceptional 

surpluses in northwest basins. 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. 
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Special Feature: Snow Water Equivalent Forecast 
The snowpack that accumulates during the Northern Hemisphere winter plays a major role in water 

availability throughout the spring and summer. While we do not report it regularly, WSIM estimates the 

water content of the snowpack using a metric known as snow water equivalent (SWE). SWE is the 

amount of water that would be collected if the snowpack melted. The maps below show SWE anomalies 

expressed in terms of return period as of the end of each month from December 31, 2015 through 

March 31, 2016. The data for December 31, 2015 are based on observed temperature and precipitation, 

whereas the others are based on forecasts issues the last week of December 2015.  

Observe the large regions of exceptional “snow drought” as of December 31 in the northeast United 

States, southern Canada, the Italian Alps, and much of Eastern Europe and western Russia. In contrast, 

there are large snow surpluses in the western US, Central Russia, and Mongolia.  

By the end of March, much of the snow surplus in the western US is forecast to transition to deficit, and 

the deficits in Eastern Europe and western Russia are forecast to persist but moderate a bit in intensity. 

Extensive snow deficits are forecast to emerge in western Canada, while surpluses in central Russia and 

Mongolia persist. Exceptional deficit in the Italian Alps are forecast to persist. 

Please note that snowpack conditions can change quickly as the result of just one or two storms (or rain 

on snow events) and are, therefore, hard to forecast. We will continue to monitor the situation as it 

unfolds over the course of the winter. 
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Watch List: Regional Details 

United States 
The 12-month map ending September 2016 (below) depicts the widespread moderate to extreme 

deficits forecast for Montana, Wyoming, Michigan, much of the Mississippi Valley, and New England. 

Surpluses are forecast for the Southern Plains, east Texas, coastal North and South Carolina, and eastern 

Florida. Both deficits and surpluses are expected in in the Pacific Northwest, the Southeast, Missouri and 

Arkansas.  

 
The 3-month maps (below) for the same time period show the evolving conditions in more detail. 

Extreme to exceptional surpluses are forecast January through March in Wisconsin, Iowa, the Mississippi 

River along the Illinois-Missouri border, Rio Grande River through New Mexico and Texas, northern and 

eastern Texas, eastern Nebraska, New Hampshire and Maine. Moderate to severe surpluses are forecast 

for the mid-Atlantic, the Southeast, and portions of California, Oregon, and Washington. From April 

through June widespread severe to extreme deficits are forecast to emerge in the Great Lakes Region, 

New England, New York, Pennsylvania, and the Ohio and Mississippi River Valleys. During this period 

surpluses are forecast to persist and intensify in Florida and the rivers flowing from the southern 

Rockies. Deficits are forecast to persist in the aforementioned areas through September, and to expand 

to encompass the Pacific Northwest, and the northern Rockies (particularly the northern reaches of the 

Yellowstone and Missouri Rivers. Most of California is forecast to have characteristics of both surplus 

and deficit in these latter months. 

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

deficit July through September; Hawaii from surplus to moderate deficit April through June; and Puerto 

Rico from deficit to surplus April through June. 

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

September 2016 (right) indicates 

widespread water deficits across the 

country with large pockets of 

exceptional deficits expected in parts 

of British Columbia, Alberta, 

Manitoba, Ontario, Quebec, New 

Brunswick, and Newfoundland. 

As indicated in the 3-month maps 

(below) for the same 12-month 

period, large pockets of deficits are 

forecast across Canada January through March, with pockets of surpluses expected in southwestern 

Ontario and southern Alberta. From April through June drought conditions are forecast dominate the 

whole country with extreme to exceptional drought in portions of British Columbia, Alberta, 

Saskatchewan, Manitoba, Ontario, and Quebec. From July through September water deficits are 

forecast to moderate for much of the country, but pockets of exceptional deficits are expected to 

persist.  

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

Surpluses are forecast to persist in the Yucatan 

Peninsula and re-emerge in Sonora. 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 through March, moderate through June, and re-intensify July through September. 

Deficits may emerge on the Baja Peninsula, peaking in intensity from April through June and persisting 

through September. Surpluses are forecast for the Yucatan Peninsula and will be most widespread April 

through June. 

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

September – abnormal to severe (3-20 year return period) water deficits are forecast for much of 

Central America.  

(It should be noted that forecast skill declines with longer lead times.) 
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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). Severe to exceptional surpluses are 

forecast for southern Brazil, Paraguay, Uruguay, 

and Argentina, and are expected to increase in 

extent and severity throughout the forecast 

period. 

The sequence of 3-month maps (below) for the 

same 12-month period illustrate the deficits in 

Colombia, Venezuela, and Guyana are forecast 

to moderate from January through June and 

then re-emerge as exceptional drought July 

through September.  

(It should be noted that forecast skill declines with longer lead times.) 
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Europe 
Severe to exceptional water deficits are 

forecast to emerge throughout 

Mediterranean Europe, as seen in the 12-

month map (right) with greatest extent 

and severity in eastern Spain, Corsica, 

Sardinia, northern Italy, southern Greece, 

and western Turkey. Deficits are forecast 

in Finland, the Baltics, Eastern Europe, and 

European Russia. Exceptional surpluses are 

forecast for Ireland, northern United 

Kingdom, and Zealand, Denmark. 

The 3-month composites for the same 12-

month time period (below) show the 

evolving conditions in more detail. The 

January through March map shows increasing deficits in Italy, Greece, and Turkey; emerging water 

surpluses in Ireland, Scotland, Norway, Denmark, and the Czech Republic. Deficits are forecast to re-

emerge in the Baltics and much of Southern Europe from April through June, and then intensify from 

July through September. (It should be noted that forecast skill declines with longer lead times.) 
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Africa 
Exceptional water deficits are forecast to 

dominate Northwest Africa, coastal West Africa 

and southern Africa through September 2016. 

Exceptional surpluses are expected in East 

Africa, particularly in Uganda, Kenya and 

Tanzania. Surpluses are forecast to emerge in 

Ethiopia, Sudan, and the Sahel during the latter 

portion of the forecast period. 

The 3-month composites (below) illustrate the 

evolution of water anomalies in Africa for the 

same 12-month period. Exceptional deficits in 

northwest Ethiopia are forecast to persist 

through May and then transition to surpluses. 

Exceptional surpluses in northern Tanzania and Uganda are forecast to expand into Kenya and along the 

Nile in South Sudan from January through March and then persist through the end of the forecast 

period. Surpluses are also forecast to emerge in southern Mali and Burkina Faso from April through June 

and then spread eastward through the Sahel into Chad and Sudan from July through September. 

(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 

widespread moderate to exceptional water deficits 

that are forecast across much of the Middle East and 

Turkey through September. Surpluses are forecast 

along the Iraq-Iran border and a small region in 

northeast Turkey. 

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 January 

through March. During this period deficits in Turkey 

are forecast to spread to most of the country, though surpluses are forecast to persist in the northeast. 

Surpluses are also expected to persist in Iran along the Caspian Sea and in the western province of 

Kermanshah. From April through June deficits are forecast to increase in severity with exceptional 

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

through September deficits are forecast to intensify in southern Turkey, the West Bank, Iraq, and Iran.  

(It should be noted that forecast skill declines with longer lead times.) 
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Central Asia and Russia 
Exceptional water surpluses are forecast along 

rivers in Kazakhstan. Across the border into 

central Russia widespread surpluses are forecast 

for an area extending from the Ural Mountains to 

the Central Siberian Plateau. Moderate water 

deficits are expected in Uzbekistan, Turkmenistan, 

and Tajikistan and are forecast to intensify in the 

latter portion of the forecast period. 

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

month period show the evolving conditions in 

more detail. Moderate to severe deficits are 

forecast to emerge in Turkmenistan and 

Uzbekistan from January through March, and then 

intensify and expand eastward into Tajikistan 

during from July through September. Both deficits and surpluses are expected in Russia between the 

Urals and the Central Siberian Plateau July through September. 

(It should be noted that forecast skill declines with longer lead times.) 
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South Asia 
The forecast through September 2016, as seen in the 

12-month composite map (right) indicates water 

deficits in southern Afghanistan, Pakistan, and portions 

of India, with many areas experiencing both deficits and 

surpluses. Surpluses are forecast in southeastern India, 

Sri Lanka, northeastern Afghanistan, and Nepal. 

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 

January through March 2016, with the notable 

exception of moderate to exceptional surpluses in southeastern India. Deficits are expected to diminish 

in extent April through June, and transition to moderate to severe surpluses July through September. 

Moderate surpluses are also forecast to emerge along the northern portion of the Indus River in 

Pakistan from April through September. Assam and Arunachal Pradesh are forecast to transition from 

surplus to deficit during July through September. 

(It should be noted that forecast skill declines with longer lead times.) 
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Southeast Asia and the Pacific 
Moderate to exceptional water deficits are 

forecast for many parts of Southeast Asia and 

the Pacific through September 2016 as 

depicted in the map to the right. Deficits are 

expected to be most persistent, widespread, 

and severe in Southeast Asia, Sumatra, eastern 

Borneo, the southern Philippines, 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 January through 

September. Western Borneo is forecast to transition to moderate surpluses January through March, and 

Java is forecast to transition to surpluses in April through June. The Java surpluses are then forecast to 

intensify from July through September. In Southeast Asia, widespread exceptional deficits are expected 

to moderate somewhat April through June, and then begin to re-intensify from July through September.  

(It should be noted that forecast skill declines with longer lead times.) 
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Australia 
The forecast through September 2016, as seen in the 

composite 12-month map (right), indicates water 

surpluses in the north and along central rivers, with 

exceptional surpluses in northwest basins. 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 January through March map. 

Surpluses are forecast to continue through September, with exceptional surpluses in the northwest. 

Deficits are forecast to emerge in the northernmost regions from July through September, with some 

northern regions experiencing both surpluses and deficits.  

(It should be noted that forecast skill declines with longer lead times.) 

 


