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Value of Information

Weather and climate forecasts only have value if they result 
in improved decision making

Researchers use a variety of methods to value information.  
The choice of method often depends on the sector being 
studied

measures of capitalization are commonly used in 
commercial sectors such as agriculture, energy, and 
transportation

revealed preference and contingent valuation methods
are often used when examining sectors in which values 
can not be observed in an actual market place, such as 
the household and recreation sectors



Agriculture: 
value of long-term weather forecasts

Type of 
Information

Value of Weather Information Source

Precip, temp, 
and radiation forecasts

Imperfect: $0-11/ha-yr
Perfect:$10-57/ha-yr from planning
fertilizer applications on US and
Canadian wheat fields

Hill et al.  (2000)

ENSO predictions Imperfect: $168 million/yr 
Perfect: $254 million/yr from
Southeast  U.S. agricultural region

Adams et al.  
(1995)

ENSO early warning
System

Imperfect: $20-31 million/yr
Perfect: $59-79 million/yr from five
important agricultural states in Mexico

Adams et al.  
(2003)



Agriculture:
value of short-term weather forecasts

Type of 
Information

Value of Weather Information Source

Frost forecast $6,210/hectare/yr for apple orchards
$3,781/hectare/yr for pear orchards
$2,076/hectare/yr for peach orchards

Katz et al. (1982)

Precipitation and 
temperature forecasts

$1040-$1156/ha-yr for lettuce from 
improved irrigation timing

Wilks and Wolfe 
(1998)

Improved ET estimates 
from improved 
satellite imager and 
sounder data

$33 million/year derived from 
improved irrigation efficiency

NOAA (2002)



Utility 
(Hydropower, gas and electricity)

Type of Information Value of Weather Information Source
Improved long-range 
weather forecasts of ENSO 
and PDO

(extends lead time of 
stream flow forecasts by 6 
months)

$161 million/year derived from more 
efficient reservoir operations and 
hydropower sales on spot markets 

Hamlet et al. (2002)

Improved satellite imager 
and sounder

•improve max and min 
temperature predictions

$504 million/year Derived from load 
forecasting efficiency for electric 
utility providers in the US 

$7.4 million/year derived from load 
forecasting efficiency for natural gas 
providers in the US 

NOAA (2002)



Transportation 
(aviation, trucking shipping)

Type of Information Value of Weather Information Source

Weather sensing and 
forecasting

$590 million/year from national delay 
reduction benefits (i.e. $16.7 million 
SEA, $25.7 million LAX, $119 million 
SFO)

Evans et al. (1999)

Daily precipitation 
predictions from radar 
imagery

$35,000 per year, derived from 
deciding whether to apply de-icing 
materials for a single Regional Council 
in Scotland

Smith and Vick 
(1994)

Improved satellite imager 
and sounder which will 
improve marine forecasts 
of winds and waves 

$95 million/year to commercial 
shipping from transit time savings and 
cargo loss reductions

NOAA (2003) Draft



Fisheries 
Commercial and Recreational

Type of Information Value of Weather 
Information

Source

Improved El Niño forecasts Perfect forecast: $1 million
Imperfect forecast: $0.4 
million to the salmon fishery 
in the Pacific Northwest

Costello et al. (1998)

Improved satellite imager 
and sounder which will 
improve accuracy of 
biomass survey results

$3 million/yr from increased 
commercial fish landings

$0.41 million/yr from 
recreational fishing

(Atlantic, Gulf, Pacific)

NOAA (2003 draft)



Water Resource Management 

Type of Information Value of Weather Information Source

Improvements in snow 
coverage and water 
content estimation

increased farmer profits by 20 
percent

Wyse (2004)

El Niño related climate 
information related to  
precipitation forecasts

$ 1 million from avoiding 
groundwater pumping to augment 
reservoir supplies

Pagano et al. (2001)

Improved long-range 
weather forecasts of ENSO 
and PDO

$161 million/year derived from more 
efficient reservoir operations in the 
Columbia River Basin and 
hydropower sales on spot markets

Hamlet et al. (2002)



Primary  Conclusions 

Weather and climate data can have substantial economic value 
across a range of economic sectors and geographical settings

These values range from tens of millions to hundreds of millions
of dollars for individual economic sectors.

“The operational water management community currently 
underutilizes climate forecasts” (Pegano et al. 2001)

Form closer relationships between forecasters and users
Introduce forecast use demonstration projects
Increase institutional flexibility
facilitate information transfer between the hydro-climatic 
research community and managers

“A wide range of impediments exist to the use of information and 
services, reducing their economic value.” Nicholls (1996)



Anecdote: The Klamath River 
Fish Kill of 2002

Sept/Oct  2002 more than 33000 adult salmon died 
before spawning

Federal water diversions reduced flows and increased 
water temperatures at a time when record numbers of 
fish were returning to spawn, creating a breeding 
ground for disease

In 2005 the fishing days for the commercial salmon 
fishery were cut up to half in some areas of Northern 
California and Oregon 

Some estimates put the damage at $100 million to the 
commercial fishery and millions of dollars more from 
the sports fishing and tourism industries



Institutional Barriers 
and Underutilization of Data

The Bush administration reversed a Clinton-era decision to 
force farmers to reduce their water use and keep water in 
the Klamath for endangered fish

There was plenty of water in the Trinity river (river flows 
were at their highest level they had been in decades)

When the reported number of dead salmon and steelhead 
reached the tens of thousands, the Bureau released water 
from upstream reservoirs but it was too late

Better utilization of available data could have provided 
better stream flow predictions and more accurate salmon 
return predictions



The Effects of Climate Change on Water 
Resources in the West 

General large-scale warming over the west 
(1-2 degrees C by mid century)

Large reduction in mountain snow pack and  
consequent less natural water storage

Earlier melting of mountain snow pack and spring 
runoff resulting in less summer flows



River Basins

Colorado River
Reservoir levels will be reduced by over 1/3
Releases reduced by 17%
Hydropower generation reduced by as much 

as 40%

Colulmbia River 
Will not be able to manage dams for both 

hydropower and summer releases for salmon 
runs
The window for successful salmon 

production may become so compressed that 
some species could cease to exist.



River Basins

Sacramento/San Juaquin
Reduced reliability of water supply deliveries
Hydropower production
In-stream flows
Ecosystem distribution due to increase in salinity

Yakima River
Reduced ability to meet irrigation needs
Higher water temperatures
Increased conflict between agricultural users and 

those concerned with endangered fish populations



Summary

The results outlined for these western river 
basins indicate that climate change will greatly 
exacerbate the challenges water managers will 
have in adjusting to increases in population and 
economic growth

However, as previous studies have shown, 
improvements in advanced and accurate 
knowledge of weather and climate conditions can 
greatly reduce the economic impact that climate 
change will have on water resources
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