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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 against subsequently observed data. 

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 September 2016 and an ensemble of 

forecasts issued the last week of September 2016. 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.  
 

Copyright 2016 ISCIENCES, L.L.C. Global Water Monitor & Forecast Watch List is the property of ISCIENCES, L.L.C. It is protected by U.S. copyright 

laws and may not be reproduced in any way without the written permission of ISCIENCES, L.L.C. 

The user assumes the entire risk related to user’s use of information in ISCIENCES, L.L.C. Global Water Monitor & Forecast: Watch List, including 

information derived from Water Security Indicators Model (WSIM). This information may include forecasts, projections and other predictive 

statements that represent ISCIENCES, L.L.C.’s assumptions and expectations in light of currently available information and using the highest 

professional standards. Actual results may differ from those projected. Consequently, no guarantee is presented or implied as to the accuracy of 

specific forecasts, projections or predictive statements contained herein. ISCIENCES, L.L.C. provides such information "as is," and disclaims any 

and all warranties, whether express or implied, including (without limitation) any implied warranties of merchantability or fitness for a particular 

purpose. In no event will ISCIENCES, L.L.C. be liable to you or to any third party for any direct, indirect, incidental, consequential, special or 

exemplary damages or lost profit resulting from any use or misuse of this data. 
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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 July 2016 and running through June 2017 using 3 months of observed 

temperature and precipitation data and 9 months of forecast data. 

United States and Canada: The outlook for the United States through December indicates that water 

deficits will continue to dominate much of the northeastern US, though the expanse of exceptional 

deficits is expected to shrink. Significant deficits will also persist from Ohio through the South, in 

Southern California, and along the Missouri and Yellowstone Rivers. A large block of surpluses will 

persist in Wisconsin, Minnesota and Iowa. After December deficits across the country will diminish 

considerably but surpluses in the upper Midwest are expected to persist and moderate surpluses will 

emerge in the Rocky Mountain States. 

The outlook for Canada through December indicates that, overall, the extent of exceptional water 

deficits will shrink, though a span across central Quebec will persist until March. Deficits of varying 

severity are forecast for most of Ontario and Quebec. Surpluses are forecast in the southwestern corner 

of Northern Ontario from Kenora north which are expected to persist through March. Surpluses are also 

forecast for southern British Columbia near Kamloops and the Peace Country region of Northeast British 

Columbia through March. 

Mexico, Central America, and the Caribbean: Water deficits are forecast for much of southern Mexico, 

the Yucatan Peninsula, Tamaulipas, the Baja Peninsula, and Guatemala through March or longer. Small 

pockets of exceptional deficits are expected in Michoacán and Oaxaca. Deficits on the Baja Peninsula are 

forecast to diminish by December, but emerge again in April with particular severity in Baja California 

Sur. Moderate surpluses are forecast to persist in Nicaragua through December and Costa Rica through 

March. 

South America: Over the next few months South America is forecast to transition away from widespread 

exceptional water deficits. However, from October through December exceptional deficits are forecast 
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along Brazil’s northeastern coast, along with many parts of Chile, Tierra del Fuego, and the Falkland 

Islands. Surpluses of varying intensity are forecast in central Colombia, northern Peru, northern Bolivia, 

central Brazil, and northwestern Argentina. From January through March northern Brazil is forecast to 

transition from deficit to moderate surplus. 

Europe: For the next three months water deficits will continue to dominate much of Europe especially 

Spain, Scandinavia, the Baltics, and Ukraine. Although the severity will diminish the extent will increase. 

Exceptional surpluses are forecast for western European Russia. From January through March deficits 

are expected to diminish in both extent and severity across Europe. Surpluses will continue to emerge in 

European Russia during that period and will also emerge in the Baltics and southern Scandinavia. 

Africa: The extent of exceptional deficits across Africa is forecast to shrink considerably through 

December. However, moderate to extreme deficits are forecast for eastern Central African Republic and 

Republic of the Congo, and exceptional deficit are also expected along rivers in South Sudan, Uganda, 

Somalia, and Kenya. Surpluses are forecast in southeastern Sudan into South Sudan and for the Nile. The 

forecast for January through March indicates primarily moderate water deficits across northern Africa, a 

scattered band of both deficits and surpluses across the Sahel, and primarily abnormal to moderate 

deficits in southern Africa.  

Middle East: Widespread water deficits are forecast to persist throughout the Middle East, but the 

severity of deficits will diminish October through December and continue to diminish through March. 

Exceptional deficits are, however, forecast for southwestern Yemen through December. Moderate to 

severe deficits will emerge in northern and eastern Turkey, and moderate deficits will emerge nearby in 

northwest Iran. Severe deficits are forecast for Syria and for Iraq from the Euphrates west.  

Central Asia and Russia: Exceptional water deficits are forecast October through December in Russia 

from west of the Yamal Peninsula through the Central Siberian Plateau, and exceptional surpluses are 

forecast in the Volga River Basin, eastern Kyrgyzstan, and central and northeastern Kazakhstan. 

Moderate surpluses will emerge near the Gulf of Ob in Russia and to the southwest. Water deficits in 

eastern Turkmenistan and eastern Uzbekistan are forecast to diminish in severity. From January through 

March aforementioned exceptional water deficits in Russia will diminish as will surpluses in the Volga 

Basin. Surpluses are expected to persist in eastern Kyrgyzstan. 

South Asia: Water surpluses in Rajasthan, India are forecast to transition to both deficit and surplus in 

the next few months, while surpluses in the eastern Ganges basin persist. Surpluses are also forecast 

for: Andhra Pradesh, Odisha, Chhattisgarh, Myanmar, Nepal, Bangladesh, and Bhutan. Deficits are 

forecast north of Delhi, in India’s southern tip, and in Sri Lanka. From January through March deficits in 

India’s north and south, Sri Lanka, Afghanistan, and Pakistan will diminish, but exceptional deficits are 

forecast in Gujarat. 

Southeast Asia and the Pacific: Though water surpluses are forecast for many parts of the region 

through December, exceptional deficits will persist in Cambodia and in southern Thailand along the Gulf 

of Thailand. Exceptional surpluses are forecast in northern and southern Laos; Java; Gorontalo Province 
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in central Sulawesi Island, Indonesia; and western Flores Island. After December much of Southeast Asia, 

Malaysia, and parts of Indonesia will transition to deficit. 

East Asia: From October through December the severity of deficits on the Korean Peninsula will persist 

while that of the Shandong Peninsula is expected to diminish. The extent of exceptional deficits in 

Yunnan and Guangxi is forecast to shrink somewhat, but deficits will emerge from that region leading 

north. Surpluses on the Yellow and Yangtze Rivers will diminish, but surpluses will continue to emerge in 

Zhejiang, Fujian, and southern Taiwan. Widespread surpluses that have dominated China recently are 

notably absent in the January through March forecast.  

Australia: Exceptional surpluses are forecast to persist through December in central Queensland, along 

the southwest coast of Western Australia, and east of Spencer Gulf. Moderate to exceptional surpluses 

are forecast in the Murray Basin through March, and moderate deficits along South Australia’s 

Limestone Coast and southern Tasmania. Deficits in New Caledonia are expected to diminish.  
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Watch List: Regional Details 

United States 

The 12-month map (above) indicates that water deficits ranging from moderate (5 to 10 years expected 

frequency) to exceptional (greater than 40 years) are forecast for the US Northeast, especially in New 

England, Long Island, Pennsylvania and western New York extending to Ohio and West Virginia; and the 

South, especially Alabama and Georgia and across their shared borders with Tennessee and North 

Carolina. Deficits of somewhat lesser severity are forecast for western Oregon and Northern California, 

which could be particularly severe west of Lake Tahoe. A patchwork of both red and blue tones with 

occasional purple tones covers the Rocky Mountain States on the map, indicating a forecast of deficits, 

surpluses, and isolated areas with both conditions. 

Surpluses are forecast in western Wisconsin, southeastern Minnesota into northern and eastern Iowa, 

with exceptional severity in northeastern Iowa. Exceptional surpluses are also forecast along North 

Carolina’s northeast coast. Surpluses of varying severity are forecast near Abilene and near Big Bend 

National Park in Texas; along Idaho’s southern border; the western half of the island of Hawaii; and in 

Alaska from Bristol Bay north through the Nushagak River watershed. 
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The 3-month maps (below) show the evolving conditions in more detail. 

 

As seen in the October through December map oranges and reds – indicating water deficits – continue 

to dominate much of the northeastern US, though the expanse of exceptional deficits is expected to 

shrink. Primarily moderate (5 to 10 years) to severe (10 to 20 years) deficits are forecast in Virginia, 

West Virginia, Ohio, Kentucky, Tennessee, western North Carolina, South Carolina, Georgia, Alabama, 

Mississippi, Arkansas, northern Louisiana, Oklahoma, East Texas, Arizona, Southern California, and along 

the Missouri and Yellowstone Rivers. Severe to exceptional deficits are expected in Alaska’s Far North 

near Barrow, the eastern North Slope, and the borough of Southeast Fairbanks. 

A large block of blue tones – indicating a forecast of moderate to exceptional surpluses – follows the 

Upper Mississippi River and encompasses southern Minnesota, much of Wisconsin, and northern Iowa. 

Surpluses are also forecast during this period for: northern coastal areas of North Carolina; Nebraska; 

northeastern Nevada; isolated pockets in southern Wyoming and on Idaho’s southern border; Texas 

near Abilene and near Big Bend National Park; the western half of the island of Hawaii; and a large 

swath of Alaska from Bristol Bay north to the Interior.  

From January through March surpluses will continue to emerge in Wisconsin, southern Minnesota, 

throughout Iowa, Michigan’s Upper Peninsula, and southwest Alaska. Surpluses will also emerge in the 

northern portion Michigan’s Lower Peninsula, in eastern New York, northern Indiana, Nebraska, and the 

Rocky Mountain States. Deficits across the US are forecast to diminish greatly. Moderate to severe 

deficits will persist from southern Montana into northern Wyoming, and in aforementioned areas of 
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Alaska. Moderate deficits will persist in West Virginia, North Carolina, South Carolina, and Florida, and 

along the Canadian River through the Texas Panhandle. 

The final quarter of the forecast period (Apr-Jun 2017) indicates moderate water surpluses throughout 

the Rocky Mountain States, in Nebraska, southern Minnesota, Iowa, and along the Platte and Missouri 

Rivers. Mostly moderate deficits are forecast to return to the US Northeast, and will persist in other 

parts of the country. 

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

2017 (right) indicates exceptional 

water deficits (greater than 40 years) 

across central Quebec, and pockets of 

exceptional deficits in eastern 

Ontario, northern Manitoba, central 

Alberta, and northern British 

Columbia. Deficits of lesser severity 

are forecast across the Prairie 

Provinces. 

The 3-month maps (below) show the 

evolving conditions in more detail. As seen in the October through December map, areas of exceptional 

deficits are expected to shrink in the next three months as compared to prior months though a vast area 

will persist in central Quebec and across the border into eastern Ontario. Mostly moderate (5 to 10 

years) deficits are forecast to persist in Southern Ontario near London, growing severe (10 to 20 years) 

near Toronto and extreme (20 to 40 years) to exceptional near Ottawa. Severe to exceptional deficits 

are also forecast from Montreal to Quebec City; between the St. Lawrence River and Sherbrooke, 

Quebec; and southern Nova Scotia. 

Moderate to extreme surpluses are forecast in the southwestern corner of Northern Ontario from 

Kenora north, which may persist through March. Moderate to exceptional surpluses are expected to 

emerge from October through December in southern British Columbia; in the Columbia Mountains; 

farther north along the central border of BC and Alberta near Grande Prairie, Alberta; and in the 

Williston Lake area of BC. Surpluses in BC are also expected to persist through March. 

The forecast for January through March looks much like the forecast for October through December 

with a few exceptions. From January through March deficits in Southern Ontario and along the St. 

Lawrence River are expected to diminish considerably in both extent and severity, and conditions in 

Nova Scotia will return to normal. 

By April the extent of exceptional deficits in Quebec is forecast to shrink to a pocket in Nord-du-Québec; 

conditions in the southwestern corner of Northern Ontario will transition from surplus to nearly normal; 

and surpluses are expected to emerge in the northern reaches of the Coast Mountains in British 

Columbia. 

(It should be noted that forecast skill declines with longer lead times.) 
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Mexico, Central America, and the Caribbean 
The 12-month forecast through June 2017 (right) 

indicates moderate (5 to 10 years) water deficits 

in many parts of Mexico and small pockets of 

extreme (20 to 40 years) to exceptional (more 

than 40 years) deficits in southern Mexico, 

primarily in Michoacán and Oaxaca. Deficits are 

also forecast for Tamaulipas on the Gulf, Yucatan, 

and Guatemala. Moderate to severe (10 to 20 

years) surpluses are forecast for eastern 

Nicaragua and northern Costa Rica. 

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

As seen in the October through December map, deficits are forecast for much of southern Mexico, the 

Yucatan Peninsula, Tamaulipas, Baja California, and Guatemala. Small pockets of exceptional deficits are 

expected in Michoacán, Oaxaca, and near Cabo San Lucas in the southern tip of Baja California Sur. 

Deficits on the Baja Peninsula are forecast to diminish by December, but emerge again in April with 

particular severity in Baja California Sur. Moderate surpluses are forecast to persist in Nicaragua through 

December and Costa Rica through March. 

From January through March the extent of deficits in Tamaulipas is forecast to shrink, while the severity 

of deficits on the Yucatan Peninsula, along the Gulf of Tehuantepec, and in Guatemala may increase 

slightly from moderate or severe to extreme. El Salvador is expected to transition from primarily normal 

conditions to moderate deficits. Surpluses will diminish in Nicaragua, and moderate surpluses will 

continue to emerge in Costa Rica. 

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



 

 Page 12 of 30 

 

  



 

 Page 13 of 30 

South America 
The forecast through June 2017, as seen in the 12-

month map (right), shows some pockets of 

exceptional water deficits (greater than 40 years) in 

northern Venezuela, northern Brazil, the Cordillera 

Real Mountains of Bolivia, Chile, and along rivers in 

southern Argentina. Surpluses are forecast for 

central Colombia, much of Bolivia, in northwestern 

Argentina and the Desaguadero River basin. 

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

period illustrate the forecast of a transition away 

from widespread exceptional deficit observed July 

through September – particularly in the Amazon – 

to moderate surplus. 

However, moderate to severe deficits are forecast October through December in an arc across northern 

Brazil from Amazonas to Para,́ then becoming exceptional along Brazil’s northeast coast from Amapa ́

through Rio Grande do Norte. Moderate deficits are forecast from Rio de Janeiro south. Beyond Brazil, 

other areas with a forecast of exceptional deficits include many parts of Chile, rivers in southern 

Argentina, Tierra del Fuego, and the Falkland Islands. Deficits are also expected during this period in 

northern Venezuela, northern Suriname, French Guiana, western regions of Colombia, Ecuador and 

Peru, and the Cordillera Real Mountains in western Bolivia. 

Moderate to extreme surpluses are forecast October through December in central and eastern 

Colombia, northeastern Ecuador, watersheds of northern Peru, and northern Bolivia. Primarily abnormal 

(3 to 5 years) surpluses are forecast for central Brazil. Exceptional surpluses are forecast for 

northwestern Argentina, and both deficits and surpluses are forecast for the Desguadero and Colorado 

River Basins. 

From January through March northern Brazil is forecast to transition from deficit to moderate surplus. 

Moderate surpluses are expected to emerge in southern Venezuela and to persist in central and eastern 

Colombia, in Bolivia, and in central Paraguay. Though extreme deficit conditions are forecast to persist in 

a few areas – small pockets in Chile and rivers in southern Argentina – no areas of exceptional deficit are 

forecast. 

The forecast for the latter months – April through June – shows a pattern similar to the prior three 

months. 

(It should be noted that forecast skill declines with longer lead times.) 
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Europe 
The forecast for Europe shows the predominance 

of water deficits for the 12-month period of July 

2016 through June 2017, particularly in southern 

Sweden, Finland, western Ukraine, and Spain. 

Water surpluses are forecast in western European 

Russia. 

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

month time period show the evolving conditions.  

For the next three months water deficits will 

continue to dominate much of Europe, as seen in 

the October through December map. Though the 

severity of deficits is expected to diminish during 

this period, the extent of deficits is forecast to 

increase, encompassing France and emerging in Belgium, Netherlands, Hungary, Slovenia, and Croatia. 

Moderate (5 to 10 years) to severe (10 to 20 years) deficits are forecast throughout much of Europe, 

with pockets of extreme (20 to 40 years) deficits in Sweden, Finland, Slovenia, and Croatia. Exceptional 

surpluses are forecast for western European Russia. Moderate surpluses are forecast for Ireland. 

Most noticeable in the January through March map is the obvious retreat of deficits in Europe and the 

increase in surpluses in European Russia. The expanded area of deep blue in western European Russia 

indicates the continued emergence of exceptional surpluses in the region. Moderate to severe surpluses 

are forecast in the Baltics and southern regions of Finland, Sweden, and Norway. Moderate surpluses 

are also forecast in northern Czech Republic, central Slovakia, Switzerland, and a band along Germany’s 

southern border and through Tirolian Austria into central Austria. Elsewhere across Europe the map 

clearly reflects the forecast of considerably diminished deficits, in both extent and severity. Primarily 

abnormal to moderate deficits are forecast 

The final forecast map – April through June – shows the emergence of widespread moderate to severe 

deficits throughout much of Europe and the recession of surpluses in western European Russia. 

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



 

 Page 16 of 30 

  



 

 Page 17 of 30 

Africa 
The 12-month map for July 2016 through June 2017 

shows moderate to exceptional water deficits 

forecast across northern Africa along with scattered 

pockets of both deficits and surpluses. Deficits are 

also forecast for Democratic Republic of the Congo, 

which are expected to be exceptional along the 

northern border and into Central African Republic. 

Surpluses are forecast for southeast Sudan into 

South Sudan. 

Most noticeable in the October through December 

map is that the extent of exceptional deficits across 

the continent is forecast to shrink considerably. 

Deficits of varying severity will continue to affect 

northern Africa along with scattered pockets of 

both deficits and surpluses. The forecast for the southern half of the continent indicates much improved 

conditions over the prior three months. However, moderate to extreme deficits are forecast for eastern 

Central African Republic and Republic of the Congo, and a small strip of exceptional deficit is expected 

along Angola’s southern coast. Deficits also trace paths along rivers in South Sudan, Uganda, Somalia, 

and Kenya. Surpluses are forecast for the White Nile basin in southeastern Sudan into South Sudan, and 

are expected to slowly diminish in extent through June while transitioning to conditions of both surplus 

and deficit. Surpluses are forecast to persist in Gabon and Congo. 

The forecast for January through March shows continued improvement, with moderate to occasionally 

severe water deficits across northern Africa, a scattered band of both deficits and surpluses across the 

Sahel, and primarily abnormal to moderate deficits in southern Africa. Moderate to extreme deficits are 

forecast in northwestern Nigeria. Water surpluses indicated in West Africa in prior months are forecast 

to transition to conditions of both surplus and deficits.  

The forecast for March through May shows an increase in the severity of deficits across northern Africa. 

(It should be noted that forecast skill declines with longer lead times.) 
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Middle East 
Severe (10 to 20 years) to exceptional (greater than 40 

years) are forecast for much of Syria, Jordan, Iraq along the 

Euphrates River and west, Saudi Arabia, and United Arab 

Emirates, as the 12-month map (right) illustrates. Deficits 

are also forecast for many other parts of the Middle East.  

The overall progression of water anomalies forecast 

through June 2017 – shown in the 3-month composites 

below – indicates that widespread water deficits will 

persist throughout the Middle East, but the severity of 

deficits will diminish considerably through March before 

becoming more severe again April through June, 

particularly on the Arabian Peninsula.  

As the October through December map illustrates exceptional deficits remain in the forecast for 

southwestern Yemen. Though exceptional deficits are no longer in the forecast for Turkey, an increase in 

the extent of moderate to severe deficits is forecast, emerging farther north and east. Similarly, in Iran 

though the severity of deficits will diminish, moderate deficits are forecast to emerge in the northwest 

near Turkey, and some areas of former surplus are forecast to transition as deficits emerge. Primarily 

severe deficits are forecast for Syria and for Iraq from the Euphrates west. Moderate deficits are 

forecast for much of the rest of the Middle East during this period. 

From January through March deficits are expected to diminish in severity and extent throughout the 

Middle East, though abnormal to moderate deficits are still expected. Deficits may be more severe in 

western Georgia and near Istanbul. 

After March deficits are forecast to re-emerge with greater severity across the Middle East, particularly 

on the Arabian Peninsula. 

(It should be noted that forecast skill declines with longer lead times.) 
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Central Asia and Russia 
The 12-month map (right) indicates widespread 

water deficits, including exceptional deficits 

(greater than 40 years) forecast in Russia from 

west of the Yamal Peninsula through the Central 

Siberian Plateau. Surpluses are forecast in central 

Kazakhstan and in eastern Kyrgyzstan. Both 

deficits and surpluses are forecast for 

Turkmenistan, Uzbekistan, and western 

Kazakhstan. 

The 3-month composites (below) for the same 

12-month period show the evolving conditions in 

more detail.  

Exceptional deficits are forecast October through 

December in Russia from west of the Yamal Peninsula through the Central Siberian Plateau. Exceptional 

surpluses are forecast in the Volga River Basin, in eastern Kyrgyzstan, and in central and northeastern 

Kazakhstan. Surpluses will emerge near the Gulf of Ob and in a vast path leading southwest. Exceptional 

water deficits observed July through October in eastern Turkmenistan and eastern Uzbekistan are 

forecast to diminish in severity to moderate deficits. Both deficits and surpluses are forecast for 

Tajikistan. 

From January through March, aforementioned exceptional water deficits in Russia will persist but 

diminish somewhat in extent and severity, as will surpluses in the Volga Basin. Conditions from the Gulf 

of Ob and southwest of the Gulf are forecast to transition from moderate surplus to near normal. 

Deficits in Turkmenistan and Uzbekistan will diminish slightly. Surpluses are expected to persist in 

eastern Kyrgyzstan. 

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



 

 Page 22 of 30 

 

  



 

 Page 23 of 30 

South Asia 
The 12-month forecast map (right) shows the 

presence of significant water surpluses in 

northeastern Afghanistan, central India, Nepal, 

Bangladesh, and Myanmar’s western coast. Water 

deficits are forecast for western Afghanistan; 

western Pakistan; and Gujarat, Tamil Nadu, and 

Assam, India. 

The 3-month composites (below) show the evolving 

conditions. From October through December 

exceptional water surpluses in the Chantal River 

basin of Rajasthan, India are forecast to diminish and 

transition to conditions of both deficit and surplus. A band of surplus is expected to persist in the 

eastern Ganges basin, ranging in severity from moderate to exceptional. A large pocket of moderate to 

extreme surplus is forecast to persist in coastal Andhra Pradesh into southern Odisha and southern 

Chhattisgarh. Exceptional surpluses will persist in Bangladesh and along much of Myanmar’s western 

coast, and moderate to exceptional surpluses will persist in Nepal, and western Bhutan. The extent and 

severity of deficits north of New Delhi are forecast to increase, and deficits will persist in India’s 

southern tip, though of somewhat lesser severity than in prior months. Primarily moderate deficits are 

expected to emerge in Sri Lanka. Exceptional deficits will diminish in Afghanistan and Pakistan though 

moderate deficits will continue to emerge, and both deficits and surpluses are expected along rivers in 

Afghanistan.  

From January through March deficits in India’s north and south, Sri Lanka, Afghanistan, and Pakistan will 

diminish, but exceptional deficits are forecast to emerge in Gujarat. Surpluses are forecast to persist 

along the eastern Ganges Basin and in Odisha, Bangladesh, eastern Nepal, and western Bhutan. 

Surpluses in central Nepal and along much of Myanmar’s western coast are expected to transition to 

both surplus and deficit. 

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



 

 Page 24 of 30 

 

  



 

 Page 25 of 30 

Southeast Asia and the Pacific 
As seen in the 12-month map (right), 

exceptional water deficits are forecast for 

Cambodia and the Malay Peninsula, along with 

moderate deficits in Malaysian Borneo, Brunei, 

and pockets of Sumatra and eastern Papua 

New Guinea. Greatest severity and extent is 

expected to be in Cambodia. Water surpluses 

are forecast for Java. Both surpluses and 

deficits are forecast for Laos and Vietnam. 

The 3-month maps (below) show the evolving 

conditions in more detail. At a glance, what is 

most evident in the map series is the predominance of blues and greens from July to December and 

more oranges and reds from January through June. With some notable exceptions this indicates a 

transition away from surplus water conditions to deficit. 

Clearly, from October through December Cambodia is forecast to remain in primarily exceptional deficit, 

as is southern Thailand along the Gulf of Thailand. Primarily moderate deficits are forecast in pockets of 

Thailand, in southeast Papua New Guinea, and along the Tayabas Bay in Quezon, Philippines. 

Exceptional surpluses are forecast in northern and southern Laos; Java; Gorontalo Province in central 

Sulawesi Island, Indonesia; and western Flores Island. Surpluses of lesser severity are expected in 

Indonesian Borneo, southern Sumatra, Sulawesi, and central New Guinea. 

From January through March much of Southeast Asia, Malaysia, are parts of Indonesia are forecast to 

transition to conditions of water deficit. Exceptional deficits will persist in much of Cambodia. Moderate 

to severe deficits are expected to emerge throughout much of Thailand; moderate to extreme deficits in 

Malaysia; and moderate to exceptional deficits in much of Sumatra. Surpluses forecast in prior months 

for Laos and Vietnam are expected to transition to both deficits and surpluses, while conditions should 

return to normal or near normal in most of Indonesian Borneo, Java, Sulawesi, and central New Guinea. 

The forecast for the latter three months – April through June – indicates that deficits of varying severity 

will continue to emerge throughout the region.  

(It should be noted that forecast skill declines with longer lead times.) 
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East Asia 
The 12-month forecast map for East Asia ending 

June 2017 (right) shows a complex patchwork of 

water anomalies. Deficits are forecast for a 

pocket in Northeast China; central and northeast 

regions of the Korean Peninsula; in China from 

the Shandong Peninsula on the Yellow Sea 

southwest to the Tibetan Plateau; and in eastern 

Yunnan. Water surpluses are forecast in China 

along the Yellow River, along the middle and 

lower reaches of the Yangtze River, north of 

Tibet, and in Tokyo and Hokkaido, Japan. Both 

deficits and surpluses are forecast in Mongolia 

and northwestern regions of China. 

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

The October through December map shows a transition from deficits in Northeast China to near normal 

conditions, and diminished severity of deficits on the Shandong Peninsula. Though the extent of 

exceptional deficits in Yunnan and Guangxi is forecast to shrink somewhat, deficits are forecast to 

emerge from that region in a line leading north to Sichuan. Surpluses on the Yellow River are expected 

to diminish in extent, as will surpluses on the Yangtze. However, surpluses will continue to emerge in 

Zhejiang, Fujian, and southern Taiwan, increasing in extent and severity. Surpluses in Hokkaido, Japan 

are forecast to become less severe, transitioning from exceptional to moderate; moderate surpluses will 

emerge in Honshu. 

Most noticeable in the January through March forecast is the near absence of the widespread water 

surpluses that have dominated the Yellow and Yangtze River watersheds in recent months, leaving only 

a pocket of moderate surplus near Nanjing, Jiangsu. Deficits are forecast to persist from the Shandong 

Peninsula southwest to Sichuan and south from there to Yunnan/Guangxi, but the severity of deficits 

will be primarily moderate with pockets of extreme deficits rather than exceptional. Deficits on the 

Korean Peninsula are expected to linger though the extent and severity should diminish somewhat. 

After March surpluses are forecast to emerge on the Yellow River and in the Tibetan Plateau. 

(It should be noted that forecast skill declines with longer lead times.) 
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Australia & New Zealand 
The 12-month composite map (right) indicates 

water deficits forecast for coastal South Australia 

west of Spencer Gulf, along South Australia’s 

Limestone Coast, western Tasmania, and New 

Caledonia. Surpluses are forecast along the 

southwest coast of Western Australia, east of 

Spencer Gulf, the Murray River Basin, and central 

Queensland. 

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

month period shows the evolving conditions in 

more detail.  

As shown in the October through December map, exceptional (beyond 40 years) surpluses are forecast 

to persist in central Queensland, along the southwest coast of Western Australia, east of Spencer Gulf, 

and in central Australia. Moderate (5 to 10 years) to exceptional surpluses are forecast in the Murray-

Darling Basin, and primarily moderate surpluses in a scattered arc across the north from King Sound to 

the Gulf of Carpentaria. Moderate deficits are forecast to persist along South Australia’s Limestone 

Coast and in southern Tasmania, and to emerge in South Island, New Zealand. Deficits in North Island, 

New Zealand and New Caledonia are expected to become less severe. 

From January through March surpluses will persist in the Murray River Basin and along the southwest 

coast of Western Australia. Moderate surpluses will emerge in the Northern Territory from Lake Argyle 

to the western shore of the Gulf of Carpentaria. Both deficits and surpluses are forecast east of Spencer 

Gulf. Moderate (5 to 10 years) to severe (10 to 20 years) deficits are expected on the Limestone Coast 

and in western and southern Tasmania. 

The final months – April through June – show a forecast of abnormal (3 to 5 years) deficits persisting 

across much of Australia with moderate deficits from south of Adelaide to Melbourne, Tasmania, and 

North Island New Zealand. 

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