Uses and Applications
of Climate Forecasts
for Power Utilities
Abstract
The uses and potential applications of climate forecasts for
electric and gas utilities were assessed 1) to discern needs for
improving climate forecasts and guiding future research, and 2) to
assist utilities in making wise use of forecasts. In-depth structured
interviews were conducted with 56 decision makers in six utilities to
assess existing and potential uses of climate forecasts. Only 3 of the
56 use forecasts. Eighty percent of those sampled envisioned
applications of climate forecasts, given certain changes and additional information. Primary applications exist in power trading, load
forecasting, fuel acquisition, and systems planning, with slight
differences in interests between utilities. Utility staff understand
probability-based forecasts but desire climatological information
related to forecasted outcomes, including analogs similar to the
forecasts, and explanations of the forecasts. Desired lead times
vary from a week to three months, along with forecasts of up to four
seasons ahead. The new NOAA forecasts initiated in 1995 provide
the lead times and longer-term forecasts desired. Major hindrances
to use of forecasts are hard-to-understand formats, lack of corporate
acceptance, and lack of access to expertise. Recent changes in
government regulations altered the utility industry, leading to a more
competitive world wherein information about future weather conditions assumes much more value. Outreach efforts by government
forecast agencies appear valuable to help achieve the appropriate
and enhanced use of climate forecasts by the utility industry. An
opportunity for service exists also for the private weather sector.

1. Introduction
Major climate fluctuations and several weather
extremes during the past decade have demonstrated
to many decision makers in weather-sensitive industries that climate variability has significant economic
impacts. Thus, there has been interest in the potential
for effective use of climate forecast information as an
economic tool to improve decision making. This was
detected in a recent assessment of the current uses
and needs for climate forecasts within the power utility
industry, one of the nation's major weather-sensitive
industries. The results of this assessment are the
subject of this paper.
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Some prior analyses of climate forecast usage
have been speculative studies of possible applications without actually sampling users (Knox et al.
1985; Livezey 1990). Other recent research has shown
that currently available climate predictions of limited
accuracy have been successfully employed in agriculture and water management decisions (Brown et al.
1986; Changnon and Vonnahme 1986; Changnon
and Hsu 1985; Glantz 1982,1987). Brown and Murphy
(1987) investigated the value of climate forecasts to
the natural gas industry.
An investigation to assess the use of climate predictions in the agribusiness sector was pursued by Sonka
et al. (1992). That research developed and tested an
interview methodology successfully used to ascertain
agribusiness decision makers' views, uses, needs,
and values regarding climate information and forecasts (Changnon 1992). Usage of climate forecasts in
six Midwestern utilities was assessed using this interview process to discover 1) what forecast information
is employed and for what corporate purposes; 2) the
values of uses during normal conditions and during
weather stress periods (e.g., heat waves and droughts);
3) the reasons for nonuse of forecasts; and 4) the
desired components of climate forecasts. This assessment was recommended at a national workshop
(Department of Energy 1984). That 1984 workshop
concluded that much useful climate information already existing was either underused or was simply not
being used at all (Knox et al. 1985).

2. Data and analysis
Information on utility usage and potential applications of climate forecasts was gathered from in-depth
interviews with 56 decision makers at six electric and
gas utilities distributed across the central United States
(Changnon et al. 1994). At each utility, between 8 and
11 managers having weather-related responsibilities
were sampled. Data acquisition involved structured
interviews of middle- and upper-level managers in
different sectors of each utility (i.e., plant construction
and operations, system operations and maintenance,

711
Unauthenticated | Downloaded 01/10/23 01:48 AM UTC

TABLE 1. An example of the climate profiles developed as a result of pretesting questions to illustrate to each respondent during the
interviews the types of forecast information available at each station (Springfield, in this example) with the 90-day winter forecast values
and probabilities in the four left columns. The six right columns display values derived from the historical record for the below-, near-, and
above-average winters. All temperature values are in degrees Fahrenheit, and precipitation values are in inches for ease of user
interpretation.

Mean
winter
temperature
Below average

<31°

Near average
Above average

Probability

Total
precipitation
(inches)

20%

<4.1

31.1-33.9°

40%

4.2-6.5

>34.0°

40%

>6.5

Probability

Likely range
of max temps

Likely range
of min temps

Number of days
0° or below

Number of
runs of 0°
days of 5
days or more

22%

32°-37°

13°-22°

8-15

2

16-40

40%

36°-41°

19°-24°

4-7

1

10-28

6

38%

41

24°—27°

0-3

0

2-20

2-5

44°

forecasting of load demand, fuel acquisition, power
sales/purchases with other utilities, and long-term
planning for various purposes). Development of questions of relevance to utilities was based on research
involving representatives of a cooperating utility
in Illinois, with pretesting of questions and the interview process performed with nine utility staff before
launching the 56 interviews. Questions focused on
current uses and potential applications of forecast
information.
Those pretested all requested more easily understandable information about the probability information and about other forms of climatic conditions
related to the three possible outcomes (below, near, or
above average) for each month or season offered in
current forecasts. As a result, illustrations described
as a "climate profile" for 90-day forecasts were developed. Since most decision makers were interested in
"point" data, the profiles were done for forecast conditions at a station, as illustrated in Table 1. In the four
leftmost columns, it displays the below-, near-, and
above-average values for winter (November-January
1994) temperature and precipitation and their probabilities as forecast by the Climate Analysis Center
(CAC) for Springfield, Illinois. The values in the six
columns to the right are based on 90 years of historical
data that were used to develop a range of temperature
and precipitation values associated with each of the
various forecasted outcomes. For example, all 30 past
below-average winters were assessed to compile the
range of days with temperatures of 0°F or lower,
shown here to have been from 8 to 15 days. Since this
was for illustrative purposes, we did not attempt to
develop a seasonal stochastic model as Wilks (1989)
developed for conditions associated with monthly
precipitation levels.
Detailed information on the questionnaire, data
presented, and the interview process are available
(Changnon et al. 1994). We believe that the in-depth
(1-2 h) interview questioning procedure of each individual provided well-thought out and comprehensive
712

Potential
range of
winter snowfall
(inches)

Number of
heavy snow
days (>1 in.)
7-10

responses to our questions about actual and potential
applications of the forecasts. However, it and all
approaches for sampling personal opinions and views
are subject to some bias. In an assessment of forecasts usage by agribusiness executives, we found the
in-depth structured interview approach provided somewhat different and more realistic responses than obtained from comprehensive written questionnaires
when given to the same sample (Sonka et al. 1992;
Changnon 1992). Further proof of the veracity of the
answers obtained from the structured personal interviews is the fact that several sampled staff in at least
four of the sampled utilities are now employing forecasts whereas before they were not.
The utility sample included decision makers within
nine task areas listed in Table 2. At some utilities,
decision makers in certain task areas with little weather
sensitivity had no interest in being interviewed—hence,
the lack of six or more persons in each category. At
other utilities, two people shared responsibilities for a
certain task area, so both were interviewed. All those
sampled agreed to participate. In the four key, longterm, weather-sensitive task areas, including systems
planning, fuel acquisition, power trading, and load
forecasting, at least one decision maker from each
utility was sampled. Those interviewed held titles like
director of fuel acquisition, vice president of planning,
or chief of environmental affairs, and most individuals
interviewed had large discretionary authority within
their realms of responsibility.
Figure 1 shows the service areas of the six utilities
involved in the study. The areas comprise the central
United States, extending from South Dakota to Virginia. This coverage assures that the results likely
represent conditions found across the central United
States. The six utilities vary in size, in amount of power
generated, and in number of customers.
All six utilities were classed as summer peaking;
that is, the season of greatest demand occurs in the
summer (June-August). All six utilities provide electricity and natural gas in their service territories. Most
Vol. 76, No. 5, May 1995
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4. Interests in use of climate forecasts
A second part of the interviews addressed the
question: If you are not a user of climate forecasts,
could you foresee applications of the forecasts in your
task area?

FIG. 1. Service areas of the six utilities sampled.

of their electric power is derived from coal-fired plants.
Five of the utilities each have a nuclear plant. Four
utilities have some hydropower plants, but these typically generate 5% or less of the total power. All six
utilities obtain natural gas from sources in the southern Great Plains. The utilities at more easterly locations rely heavily on Midwestern coal sources, whereas
the more westerly utilities rely heavily on western lowsulphur coal.
Data gathered from the 56 interviews were analyzed two ways. Answers to questions were analyzed
both for the total sample and by task areas. Responses from persons performing the same tasks but
at different utilities were used to investigate differences between utilities.

TABLE 2. Number of persons and utilities sampled from nine task
areas in utilities.

Task area

Fuel acquisition

Only 3 of the 56 decision makers interviewed indicated that they used the 30- and 90-day National
Weather Service outlooks. This usage was much less
than found in agribusiness (Sonka et al. 1992). The
value of the textual presentations of 30- and 90-day
outlooks received was seen as negligible by these
utility users, which agrees with the views of agribusiness
users (Changnon 1992). The lack of use of outlook
information by the three utility executives was attributed to 1) lack of awareness of the outlook materials
issued by CAC in their publication, 2) lack of awareness of the detailed spatial data available in each
outlook, 3) lack of understanding of the merit of the
outlook information for use in a risk-type decision, and
4) concerns over the accuracy of weather forecasts in
general.

Meteorological

Table 3 shows the responses to questions about
potential usage (and frequency of usage) of climate
forecasts sorted by three classes: 1) yes, with frequent
usage; 2) yes, with occasional use; and 3) no use.
Frequent use was defined as applications on a 2-week
or monthly basis. Frequent usage was envisioned in
power trading (sales and purchases), fuel acquisition,
and load forecasting. Results for other task areas

Systems planning

3. Users of climate forecasts
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a. Those interested in climate forecasts
The 56 decision makers interviewed were asked to
indicate their interest in future potential use of climate
forecasts, given that they were available in different
formats and with additional information. None of those
interviewed had ever seen the CAC 30- and 90-day
outlooks other than the national temperature and
precipitation maps shown by the media or the text
material of the three users. However, after being
informed about the dimensions of the climate forecasts, 44 of the 56 respondents indicated that
they could use them, given various changes and
improvements.

Society

Number
sampled

Number
of utilities

8

6

10

6

Coal

4

4

Gas

4

4

Coal and gas

2

2

Power trading

9

6

Environmental affairs

8

6

System operations and
maintenance

6

6

Engineering design

4

4

Load forecasting

7

6

Consumer/marketing

2

2

Accounting

2

2

Note: A total of 56 executives at six different utilities were interviewed
for the study.
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TABLE 3. Frequency of potential uses of climate forecasts sorted
by task area.
Yes
frequent

Yes
occasional

No

System operations and
maintenance

0

3

3

Accounting

0

1

Power trading

9

0

0

Fuel acquisition

9

1

0

Load forecasting

7

0

0

Systems planning

2

2

4

Design engineer

0

2

2

Environmental affairs

0

7

1

Consumer/marketing

0

1

1

27

17

12

Job description

Total

'

1

were mixed. It is significant that almost half (27) of the
sample indicated a desire for climate forecasts for
frequent applications in making decisions.
b. Information desired in climate forecasts
Several questions pertained to the desired contents
of the climate forecasts to make them usable. The
findings for these question areas follow.
1 ) WEATHER CONDITIONS DESIRED IN FORECASTS

Each respondent was asked to identify the future
weather condition he/she wanted in climate forecasts.
Responses from the 44 decision makers are shown in
Table 4. Every respondent was interested in some
form of temperature conditions. A large number (22)
indicated interest in forecasts containing information
about extremes, defined as runs of days (of varying
lengths, depending on the user) with very high or very
low temperatures. Since such runs were beyond forecasting capabilities, their "climatic frequency" with
each predicted outcome was seen as useful as part of
the simulated forecast illustrated in Table 1.
2 ) LEAD TIME AND FORECAST PERIODS

In assessing desired qualities of forecasts, two
related questions were asked, one concerning the
lead time before the forecast period began, and the
other concerning the future seasons and number of
years each individual wanted to have covered in the
forecasts. The lead time results (Table 5) reveal a
mixed outcome, ranging from no lead time (10 out of 44
respondents) up to 6 months ahead (9 respondents).
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Load forecasters and planners were content with short
lead times. Table 5 also shows information about
desired future forecast periods. Each respondent was
asked to indicate special interests for conditions in
given seasons. Results show a marked preference for
forecasts for the four seasons ahead (27 total requests). Summer was the single season of greatest
interest, as would be expected for summer peaking
utilities. A weather problem for these utilities is the
occurrence of "shoulders" or periods in late spring or
early fall when hot, summerlike conditions prevail and
create demands for power not anticipated by the
utility. Half (22) of the respondents wanted forecasts of
shoulders.
3 ) EXPRESSIONS OF ACCURACY IN FORECASTS

HOW best to express the accuracy, or uncertainty,
in climate forecasts was addressed. The respondents
were asked to comment on the current presentations
of probabilities of three conditions (above, near, and
below normal) and to provide additional information on
how to best express the uncertainty to enable effective
usage. Their responses (Table 6) reveal that, for most
(36), probabilities were a useful means for expressing
uncertainty in the forecast. However, this was not an
endorsement of the CAC's current method of presentation of results. Most found the CAC outlook publication "hard to use." The high frequency of acceptance
of probabilities (82%) as a way to show the uncertainty
was a much higher "acceptance" than found in the
agribusiness industry, 46% (Changnon 1992). The
technical backgrounds of many utility staff may be one
reason for this higher level of acceptance. Many of

TABLE 4. Weather information desired in climate forecasts,
expressed as number of responses. (Each of the 44 respondents
could choose one or more conditions.)
Information desired

N u m b e r of r e s p o n s e s

Temperatures (mean,
maximum, and minimum)

27

Extreme temperatures*

22

Temperature trends
during forecast period

9

Heating degree days

16

Cooling degree days

21

Precipitation

14

Winds

10

Humidity

5

*Defined as runs of days with high (summer) or low (winter) values.
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TABLE 5. Timeliness of information desired in climate forecasts.
Lead time before start of forecast period.
A m o u n t of lead time

Number of r e s p o n d e n t s

No lead time

TABLE 6. Attitudes about expressions of accuracy in the climate
forecasts, expressed as frequency of response by 44 respondents.
(Each respondent had to assess the probabilities but could also
make other comments about how to improve the expression of
accuracy.)

10

1 week to 1 month

16

1 - 3 months
3 - 6 months

Probabilities are adequate*

36

9

Probabilities are confusing

3

No comment about probabilities

5

Desire additional information**
Future periods of greatest interest, expressed by number of
respondents. (Each respondent could indicate a preference for
one or more choices shown.)
Future periods

28

Understandable but not necessarily currently presented in a
desirable fashion.
**Various types of additional information are itemized in Table 6.

Number of r e s p o n d e n t s

All seasons

23

Summer

16
4

Fall and spring
Winter

10

Shoulders*

22

Annual**

27

1 - 5 yr

12

*Shoulders are defined as extended high (summerlike) temperatures
either in late spring or early fall.
**lncludes all four seasons during the next 12 months.

those sampled also requested additional information
that they believed would help them to better understand the uncertainty or accuracy level in the forecasts. Further information on these issues appears in
Table 7.
4 ) ADDITIONAL INFORMATION DESIRED IN FORECASTS

Each respondent was asked to comment on the
suitability/desirability of having "climate profiles" as
part of a future climate forecast (Table 1). These
profiles illustrate the climatologically determined conditions associated with each of the three forecast
options, along with their probabilities of occurrence.
As shown in Table 7, 36 of the respondents envisioning use of climate forecasts wanted climate profiles for
weather stations in their service area.
Potential users were asked about their interest in
receiving a listing of recent analogs, defined as months
and seasons in prior years having temperature and
precipitation conditions similar to those being forecast. Most (26) of the respondents said yes, only 2 said
no, and 16 had no opinion. In relation to the question
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Number of
respondents

9

44

Total
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posed about receiving a short, user-friendly scientific
explanation of reasons for the forecast conditions, half
of the 44 respondents said yes. Most felt it would give
them a better sense of the forecaster's level of certainty. Thirteen respondents indicated that including
the analog and explanation information would help
convince corporate leaders of the value of using the
forecasts.
During the interview discussions about desirable
additional information, potential users were asked to
volunteer other information they would like to receive
along with the climate forecasts. Nine indicated that
they would like to receive information about departures of temperature and precipitation values during
the past few months. About 33% (15) requested the
trend of the recent forecast accuracy, that is, which of
the last few monthly forecasts had been right and
wrong for their areas of interest. This was seen to
provide a sense of the accuracy of the current forecast. Seventeen potential users indicated that they
would like access to experts to discuss certain features within a given forecast.
During the interviews an opportunity for uses of
climatological information in long-range planning was
found. Utility planners now use historical normals
(based on varying historical periods ranging from 15to 30-yr values) to estimate average weather conditions for 2 - 2 0 yr (or more) into the future. Research
has shown that it is possible to determine which
lengths of past records are best suited to estimate
conditions in future years (Lamb and Changnon 1981;
Easterling et al. 1990). These "climatological" outlooks could be developed and effectively used in
various utility planning activities.
c. Value of use of climate forecasts
Near the end of each interview, questions focused
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on the respondent's assessment of the value of using
climate forecasts, given that they incorporated the
desired format and informational changes he/she had
indicated. Each respondent was asked to estimate the
annual value in savings or added income, as classified
in three broad categories: small (<$5,000 annually),
moderate (between $5,000 and $100,000 annually),
and large (>$100,000 annually). The results (Table 8)
reveal two important findings. First, 25 respondents
who made estimates of the value of using climate
forecasts set the value at the high level, greater than
$100,000 per year. Second, the distribution of values
by task area reveals areas of high and low value. All
respondents involved in power trading (9 of 9) and in
fuel acquisition (7 of 7) rated the forecast value as
high. Some respondents involved in power trading
estimated that the value could be "several million
dollars annually." The changing business world for
utilities gives testimony to how this high value could be
achieved (see section 5).
Most respondents involved in load forecasting and
systems planning also put a high or moderately high
value on use of climate forecasts. Those respondents
in environmental affairs and system operations assessed the value as small. The interviews revealed
the existence of economic decision models at three
utilities; these offer a potential for assessing the value
of the climate forecasts in simulation tests.
d. Hindrances to use of climate forecasts
Forty-four respondents believed that certain hindrances could block or limit their use of forecasts, and
these factors appear in Table 9. A respondent could
identify one or more factors believed to impede his/her
use of forecasts. Eight out of the 44 respondents

TABLE 7. Additional information desired for inclusion with climate
forecasts, expressed as number of respondents out of 44
respondents.
Type of information

Yes

No

No o p i n i o n

Climate analogs*

26

2

16

Scientific explanations*

22

7

15

Climate profiles*

36

0

8

Trend of conditions
Trend of forecast accuracy
Regional detail
Access to expertise

9

—

—

17

—

—

5

—

18

—

e. Effects of utility differences on usage
Differences between the six utilities could affect the
applications and values assigned to climate forecasts.
The coal acquisition staff at four utilities had strong
desires to use climate forecasts because they dealt
with a variety of coal sources in different areas and had
varying choices for shipping coal (rail, barge, and
truck). At two utilities, however, there was less flexibility because all their coal came from Wyoming by train;
the only weather concern was for extreme cold and/or
snowy conditions in winter that affected train movement and coal unloading. All fuel acquisition staff
interviewed at the six utilities saw applications of
climate forecasts, but the frequency and perceived
value of usage varied.
Another area of high interest for climate forecasts
was in power trading with a desire for frequent use
found at all utilities (see Table 5). However, certain of
the utilities produce more surplus power than others,
and some have more interactions with other utilities.
At these utilities, the power trading staff saw the
potential value of use of forecasts to be higher than did
the power traders in utilities with less surplus power
capacity and/or fewer trading opportunities. As shown
in Table 8, all nine power traders interviewed saw the
value of forecasts as "high." In summary, the differences in interests and applications of climate forecasts between utilities were found to be minor
(Changnon et al. 1994).
f. Applications of forecasts by task area
Further understanding of the uses of climate forecasts in the utility industry was explored by analyzing
each of the task areas. Results for the four major
interest groups are described below.
1) LOAD FORECASTING

—

*These items were asked of each interviewee. The other types of
information listed were voluntarily provided by those interviewed.
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indicated that there were no hindrances, and 36 respondents indicated one or more hindrances with
most respondents indicating two hindrances.
Certain of the responses are similar. For example,
the "changing ways of operation is difficult" is closely
related to the "lack of corporate acceptance" and the
"lack of acceptance by regulatory bodies." These
three similar hindrances were noted by 17 out of 36
respondents. Comparison of these findings with those
for agribusiness executives (Changnon 1992) reveals similarities. Both groups identified lack of decision models to ascertain proof of value, lack of access
to experts, and lack of desired information as key
impediments.

The seven respondents involved in developing load
forecasts used some form of historical data to generate monthly, seasonal, annual, and sometimes longerVol. 76, No. 5, May 1995
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TABLE 8. Assessment of potential annual benefits of using climate
forecasts (properly designed and presented), expressed as number
of respondents by task area based on 56 respondents. "High"
indicates greater than $100,000; "moderate" $5,000 to $100,000;
and "small" less than $5,000.

Task area

High

Moderate

Small
0
ft
u

Power trading

9

0

CI
IN! aULJUIolllUI
qohi »ioitir»r\1
rUtJI

7I

n
u

Load forecasting

3

2

No
estimate

0
ft

0
3

2
2

Qx/ctomc
oyoitji
110 nlnnninn
picti II HI ly

VJ

1

System operations

0

1

2

3

Environmental affairs

1

0

7

0
2
A

yJ

Design engineering

0

2

0

Accounting

0

•4

1

n
0

Customer service

0

1

25

8

Total

1

0

1
9

14

term averages, commonly labeled as "normal weather."
These normals were averages based on 1 5 - 3 0 yr of
past data and were used as input for sales planning,
budgeting, fuel acquisition, and load/demand assessment and planning. Most load forecasters believed
that use of climate forecasts would require higherlevel corporate permission; most wanted a wide variety of weather data included (e.g., heating and cooling
degree days, temperatures, and precipitation); all
wanted forecasts for the seasons in the year ahead;
most considered probabilities adequate to express
the accuracy; and all wanted analogs and scientific
explanations. Two respondents suggested use of
"demonstration projects" to test the usage of climate
forecasts by their utilities.
2 ) POWER TRADING

The nine respondents responsible for power trading perceived major and frequent uses of climate
forecasts, and all saw the value would be "high." Their
applications would be both to their service territory and
to all other regions in the nation where they trade
power. They wanted as much lead time as possible,
generally more than a month in advance. They had
considerable interest in all four future seasons. Most
wanted added information including analogs, scientific explanations, and trends in forecast accuracy and
in past conditions. Hindrances most commonly cited
were lack of access to value/decision assessment
models and lack of corporate acceptance of forecast
usage.

Bulletin of the American

Meteorological

Society

3 ) FUEL ACQUISITION

The five respondents acquiring gas supplies had
applications different from the four responsible for coal
supplies, although their duties all relate to 1) fuel
purchases, 2) fuel shipment (or transmission for gas),
and 3) fuel supplies and storage. Most understood
how various weather conditions affected their decisions, and all indicated that they would be major users
of climate forecasts if the forecasts were available in
the desired formats. Seven estimated the value of
forecast usage as "high." The applications of the
forecasts in the "coal operations" include a need for
regional information for planning coal train shipments
(temperatures) and barge movement (precipitation)
and forecasts indicating possible hot or cold conditions that affect demand and in turn supplies. Those
respondents in gas operations saw valued applications of forecasts of temperature conditions in the cold
season, and issued 2 - 6 months in advance if possible, for purchasing and arranging for its storage.
Many respondents wanted access to expertise if they
were to employ climate forecasts plus information on
trends of recent conditions and on accuracy of recent
forecasts. Four respondents noted the need for models of two types: those relating weather conditions to
other variables such as streamflow, and those allowing decision assessments to measure the risk involved in using a given forecast.
4 ) SYSTEM PLANNING

The eight respondents involved in planning were
responsible for resource planning, transmission system needs, environmental and regulatory compliance,
and budgeting and financial planning over various
time frames ranging from 1 to 20 yr ahead. Four
planners also had responsibilities relating to four seasons ahead for applications in sales, coal-burn forecasts, and production cost assessments, and they
indicated a strong interest in using climate forecasts.
The planners rely on the corporate-issued normals
based on historical data, but they want seasonal and
annual forecasts plus analogs, explanations, and access to expertise. Probabilities for future conditions
were seen as satisfactory. The value of having useful
climate forecasts was seen as high by 5 out of 6
respondents who provided estimates.

5. A changing world for utilities:
Implications for use of climate
forecasts
The electric and gas utility industry is undergoing a
transformation to become more efficient and more
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TABLE 9. Hindrances to future use of climate forecasts, ranked by
number of responses from 44 respondents indicating interest in
using them. Each respondent could identify one or more items.

Hindrance

Number of
respondents

Possible lack of corporate acceptance

13

Forecast difficult to interpret

10

Lack of models to integrate information

8

Uncertainty over accuracy

7

Additional information necessary

7

Proof of value of use necessary

4

Lack of access to expertise

4

Source of forecasts unknown

3

Possible lack of acceptance by regulatory body

3

Changing ways of operation difficult

3

Difficult to access forecasts

2

No hindrance

9

competitive (Department of Energy 1989). These conditions were explored because they affect the utilities'
interests in using climate forecasts. Some companies
who are major users of electric power are developing
their own generating plants.
The growth of generating capacity (plant construction) and transmission facilities has not kept up with
the growth in demand. For example, reserve margins
for meeting peak demands are rapidly decreasing.
During the 1988-1997 period, national margins will
drop from 10% to 4% for the summer, and from 20%
to 11% for the winter. This means that a utility must
consider purchasing power to meet peaks of the
future, as opposed to being self-sufficient. In turn, this
situation means that utilities with excess power to sell
are in the position to market their power to other
companies needing it. Other firms actively serve as
brokers, buying inexpensive power in an area not
under weather stress and selling it for a profit in an
area under weather stress. The 1992 National Energy
Policy Act allowed utilities and nonutilities to sell power
at wholesale prices without some of the traditional
federal restrictions of the past. This act greatly enhanced competition in the electric utility industry.
Several utility decision makers interviewed predicted major changes in the utility industry in the next
decade. They foresaw some existing utilities disappearing through mergers. Resulting intense competition was seen as necessary to obtain the best possible
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climatological information, particularly about future
weather conditions.
The 1990 National Clean Air Act Amendments
require that by 1995 each utility must meet emission
reductions, or targets, based on emissions during a
12-month sample (during 1985-1986) set by the U.S.
Environmental Protection Agency (USEPA) and that
by the year 2000 the emissions will be further reduced.
For the six utilities sampled, these changes in emissions involve expensive changes in facilities and fuels.
They also will require a new power sales/purchase
strategy for their power traders. In each calendar year
beginning in 1995 each utility must meet its USEPAallotted emissions level by 31 December; if it exceeds
the level, stiff penalties will follow. Utilities will have to
closely monitor power usage during the year, buying
or selling power (to alter their emissions) to help meet
the annual target. For example, if utility X was on target
in May, but the forecast was for a hot summer (with
high generation and increased emissions), the utility
might want to start buying power early at more favorable prices instead of waiting until late summer or fall
when it would have to buy power (to make its target)
at higher prices from utilities not facing emission
problems.
The federal government deregulated the handling
and purchasing of natural gas in 1993, making gas
procurement the responsibility of local utilities, with
gas pipelines reverting to common carrier status. This
meant that each utility had to deal with all phases of its
gas supply needs from wellhead to customer delivery.
As a result, most gas is now purchased monthly (not
seasonally or annually as before) on the spot market
from a supplier, resulting in large price fluctuations as
weather-induced demand shifts. The net effect is
more competition and a need for month-to-month
decisions on purchases and sales of natural gas.
Weather affects these decisions, and decision makers
could benefit from use of climate forecasts.

6. Summary and conclusions
This project assessed the uses and needs for
climate forecasts in electric and gas utilities in the
central United States. Data gathering involved a previously developed method, which was based on structured interviews conducted with 56 decision makers at
six utilities whose service areas cover much of the
Midwest. A utility-oriented questionnaire was developed and pretested on nine decision makers before
completing the final questionnaire. Those interviewed
included the staff in charge of load forecasting, fuel
acquisition, power trading, systems planning, system
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operations and maintenance, engineering design, and
environmental affairs.
The current level of use of climate forecasts by the
56 respondents is minimal. Only 3 respondents indicated occasionally viewing the 30- and 90-day CAC
outlooks received. They viewed the forecast as having
little direct value since they obtained only a text-type
presentation that included very little area-specific information, with little direct application for their responsibilities. None of the respondents had ever seen the
detailed information contained in the CAC-issued outlooks. When this information was explained to the 56
respondents, 44 indicated that the forecasts would be
useful in their decisions, given that several changes
were made in the format of the current forecasts along
with additional content.
The six utilities varied somewhat in size, in sources
of coal supplies, and in extent of power trading, but
these differences produced only minor differences in
responses (mainly about the value of climate forecasts). Utilities with surplus power and/or highly active
power trading activities often saw somewhat greater
value in using forecasts than did utilities with less
trading potential. Ongoing changes in the utility industry, due largely to various shifts in government regulations, collectively make the industry much more economically competitive today than in previous years.
This situation creates more pressure for efficient operations and use of information to gain economic advantages, creating an environment wherein climate forecasts can become very effectively used, if they contain
the information desired by utility decision makers.
The assessment of potential users of climate forecasts revealed that the primary users, based on frequency of usage and assigned value of usage, were in
four task areas: load forecasting, fuel acquisition,
power trading, and systems planning. Decision makers having responsibilities in these areas estimated
the value of forecast usage as greater than $100,000
annually in their individual task areas, and several
power traders estimated the value of usage in excess
of $1 million annually. Other users of climate forecasts
in the utilities saw occasional applications of a much
lesser value.
Most utility staff sampled were satisfied with the
probability-based forecasts of above-, near-, and below-normal conditions but they all sought different
formats (tabular and cartographic) with several types
of additional data. One format desired by most respondents was defined as "climatic profiles" displaying
various other critical weather conditions associated
with each forecasted outcome. A fourth of the respondents sought predictions describing the fluctuations
expected during any 3-month forecast period. The
incidence of shoulders or periods of early warming in
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late spring or continued high temperatures into fall,
was high on the wish list of forecast conditions for 5 0 %
of the sample. Utility users also wanted varying lead
times ranging from a week in advance to more than
3 months before the forecast period began. Many
respondents (23) sought forecasts for the next four
seasons. The assessment of usage by different task
areas illustrated that the specialized needs of forecast
information varied between tasks.
The Climate Prediction Center dramatically changed
its climate outlooks, and beginning in January 1995, it
began issuing each month a sequence of overlapping
3-month forecasts that cover all seasons out to
15 months ahead. This new approach meets one of
the utility users' major desires for extended forecasts
(Table 5). The new forecasts will also have 15-day and
longer lead times, also answering one of the needs of
utility users. An outreach education program for potential users was launched by the CPC and the six
Regional Climate Centers. They conducted a series of
six user workshops at different sites around the nation
during the latter months of 1994.
Other desired information included analogs, a listing of recent past years when conditions similar to
those being forecast have occurred. Fifty percent of
the sample wanted a short, user-friendly, scientific
explanation of the rationale behind the forecast, and
33% wanted a report of the trend of forecast accuracy
over recent months. Nearly 5 0 % of the respondents
asked to have access to climatological expertise as a
means of improving usage. Hindrances to getting wide
usage of forecasts brought several responses but they
fell in three general categories: difficulties in changing
how the utilities now function, which is closely related
to getting corporate and/or state commerce commission acceptance; uncertainty/disbelief that the utilities'
staff could obtain forecasts containing whatthey wanted
and including accessibility to expertise; and the need
to measure the value resulting from usage, which
included a need for decision models that would allow
the staff to assess outcomes and risks resulting from
the use of the forecasts.
This study revealed a gap between existing
nonusage of forecasts and the potentially high value of
usage. It appears that an outreach effort is needed to
develop usage of climate forecasts in the utility industry and to realize the considerable potential value of
forecasts for several applications within the utilities.
One outreach approach would involve a few utilities
and climate agencies willing to invest the expertise
and time to interact and thereby acquire sufficient
proof of value to produce increased and continuing
usage. Working in concert with the Climate Prediction
Center, the nation's six Regional Climate Centers
could conduct such proof-of-value demonstration
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projects with a few cooperating utilities. After establishing the value of the climate forecasts in these
outreach projects, the stage should be set for private
weather firms to become involved and serve as the
direct providers of climate forecasts to interested
utilities. The advent of the new multiseasonal longrange forecasts (CAC 1992) also offers a new opportunity for utilities to make better long-range decisions.
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