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ALASKA AVALANCHE FORECAST SYSTEM

Robert C. James
USDA, Forest Service, Alaska Region, Juneau

Introduction

This paper is an overview of the progress to date
and planned future development of an avalanche forecast
system in Alaska. With this project Alaska now joins the
states of Colorado, Washington, Oregon, and Utah, in
conducting a scientific public warning program for the
benefit of state residents, visitors, and land managers.
The factors of WHAT, WHY, WHERE, WHEN, and WHO, will be
dealt with as the basic framework of reference.

What

AAFS is the acronym for Alaska Avalanche Forecast
System. This system may, however, be a little unique
compared to other operations throughout the country. During
the summer season a Fire Weather Forecasting Service
functions, so we also have an FWFS to "piggy-back" on AAFS.
The Forecast Cente then becomes a year-long operation.

In January 1979 it became evident at an Alaska
Avalanche School in Anchorage, that there was intensive
interest in the subject of snow avalanches. That three-day
session, involving primarily the state-of-the-art, was
somewhat similar to this workshop in Vancouver. Sponsored
by the Alaska Rescue Council of Anchorage, the school
attracted more than 250 participants from throughout the
state. Cooperating Federal and State agencies included the
USDA Forest Service and Soil Conservation Service; U.S. Air
Force Rescue Coordination Centre; University of Alaska; U.S.
Department of Commerce National Weather Service; USDI Bureau
of Land Management and National Park Service; Alaska State
Troopers; Alaska Division of Parks, Chugach District,
Department of Natural Resources; and all other member
organizations of the Anchorage Rescue Council.

Following the Avalanche School in Anchorage, Pete
Martinelli and Art Judson, from our Rocky Mountain Forest
and Range Experiment Station in Fort Collins, Colorado,
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stopped in Juneau to brief Regional Forester John Sandor on
our agency's participation at the training session. The
Regional Forester asked what they thought was most needed at
that time in Alaska to improve snow management efforts by
the various land management agencies. Their number one
priority was to develop and implement a statewide Avalanche
Forecast System at the earliest possible time. The Forest
Service, with more than thirty years of experience in snow
avalanche research and applied science, was the natural
agency to take the leadership in helping to get the project
started.

Alaska means liThe Great Land". Much of its
greatness is synonymous with geographic size. The State is
approximately one-fifth the size of the total continental
United States. One easy way to remember that it has 365
million acres (147,713,476 hectares) of land mass is to
merely recall the number of days in the year. The main
point is, that this tremendous land mass has considerable
mountainous terrain in northern latitudes of 55°-65° and
this translates into millions of hectares of hazardous snow
avalanche country. Much of it is presently occupied or used
to a large extent by human beings. Population increases
will see much more of it being used in the future.

The snow avalanche hazards and conditions that
exist in Alaska have resulted in a high number of fatalities
during the decade of the 1970's. In addition, the potential
for extreme property damage is critical throughout the
winter months. During the period of 1970-78, there were 109
deaths from snow avalanches in the United States. Of these,
23, or more than 20% of the total, occurred in Alaska (Table
1). Colorado had 24 fatalities, and Washington had 21. Art
Judson, in researching records and making field
examinations, found that over 500 structures are directly
exposed to snow avalanche paths throughout the state. The
City of Juneau, in Southeast Alaska, poses the greatest
potential for a major catastrophic avalanche in North
America. In addition, there are approximately 180
preliminary identified avalanche paths which cross public
highways and railroads. This situation presents a constant
hidden danger to the limited land transportation corridors
within the state. Since there are no alternative routes the
pUblic is constantly exposed to these avalanche-prone roads.
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Judson's report stated that there were thousands
of suspected avalanche paths in Southcentral and
Southeastern Alaska, in developed, as well as non-developed
areas. Alaskans, with a majority population of young,
outdoor-minded people living within minutes of the
mountains, and subjected to prolonged winter conditions, are
increasingly using these snow-covered slopes for recreation
pleasure. The majority of the travellers have limited or no
knowledge of how a seemingly innocent snow-covered mountain
could turn a pleasant outing into a catastrophic avalanche
phenomenon within seconds.

With a desire for rural-type living, and a desire
to obtain a vast view of the country, Alaskans are pushing
higher in the alpine reaches of the mountains seeking places
to reside. Some of these people are not aware of or
concerned about the snow avalanche danger that may lurk
about them. This creates not only an avalanche hazard
situation to the owners, but increases the demand for more
public road access, thereby creating additional risk
exposure to the users and road maintenance crews.

Toward meeting the objective of the Forest Service
in trying to help start a public warning system in Alaska, I
was assigned as Forest Service liaison for interagency
coordination. Three Departments of the State of Alaska
would become involved, as well as several other Federal
agencies, municipalities, and private entrepreneurs. In
addition, there would be state legislative contacts to make
in trying to obtain special funding for the project.
Continuing liaison would also be necessary with our Rocky
Mountain Experiment Station.

Where

The system will ultimately have statewide
application in Alaska. Initially it will cover two
important geographic areas, one in Southcentral and one in
Southeast Alaska. Quantitative precipitation forecasting
models are planned for each of these. In Southcentral the
coordinates are from 59°N and 152°W to 63°N and 152°W~ and
from 59°N and 143°W to 63°N and 143°W. This 418 km (260
miles) by 539 km (335 miles) grid covers nearly 233,000 km2

(90,000 square miles), stretching from near the Canadian
border of the Yukon Territory on the east, then westerly to
the Kenai Peninsula, and northerly to Mt. McKinley National
Park. It encompasses the largest city in the state,



208

Anchorage, with a population of over 200,000, and the
smaller communities of Glenallen, Valdez, Cordova, Kenai,
Homer, and Seward. Four mountain ranges are involved, the
Chugach Mountains or the backyard playground of Anchorage,
the Wrangell, Talkeetna, and Kenai ranges.

In Southeast Alaska the coordinates are 55°N and
138°W to 60 0 N and 138°Wi and from 55°N and 132°W to 60 0 N and
132°W. This is an area 241 km (150 miles) wide and 483 km
(300 miles) long, or about one-half the size of the
southcenter grid. It extends from near the Canadian border
of British Columbia to the south, northerly to the Canadian
Yukon Territory border of the famous Chilkoot and White
Passes, gateways to the exciting Klondike gold rush days of
1898. The massive Coast Mountain Range surrounds the
capital city of Juneau, population 24,000, and the smaller
cities of Ketchikan, Wrangell, Petersbury, Haines, and
Skagway. To the west, the City of Sitka lies on Baranof
Island. In addition, there are numerous Tlingit-Haida
native villages scattered throughout the mountainous islands
of Southeast Alaska.

The Alaska Avalanche Forecast Centre, which will
serve the entire state, will be located in the city of
Anchorage, in the offices of the National Weather Service.
There will be primary weather observation stations within
the two areas just described as well as selected
supplemental stations. Emphasis will be placed on having an
adequate number of alpine weather stations throughout the
system. Some of these will very likely be in remote areas
accessible only by helicopter, necessitating special
instrumentation. We expect to use the meteor burst system
of telemetry, or similar technology, for data collection and
transmittal to the Avalanche Warning Centre.

When

As mentioned above, planning for the public
warning system began in January 1979. This past summer the
Fire Weather Forecasting Service was operational, and this
winter will see the first application of avalanche hazard
forecasting. Two professional meteorologists, Dave Reynolds
from Colorado, and Bob Thompson from New York, reported for
duty in April 1980. These two men did the fire/weather
forecasting last summer, with some help from meteorologists
from the National Weather Service. Fire management people
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in the Bureau of Land Management were well satisfied with
the first season of fire weather forecasting and believe
that the operation will result in better efficiency and
stability as time goes on.

Dave Reynolds and Bob Thompson will issue daily
avalanche advisories to the press, television and radio
stations. They are employed by the Alaska Railroad, one of
the Federal cooperators in the project under the u.s.
Department of Transportation. The Forest Service did not
have permanent full-time employment ceiling available at the
time of their hiring, but fortunately the Alaska Railroad
did. These two forecasters will also be active in the
field, taking snow measurements and working with other
weather observers.

At present the Forest Service is in the process of
selecting three key avalanche technicians who will be
stationed at Girdwood near Anchorage, Valdez, and Juneau.
These technicians will have a background and working
knowledge in the science of meteorology, as well as
practical experience in mountain snow management. They will
be employed on a seasonal basis, November through May each
year. They will work closely with National Weather Service
meteorologists, and will be under the direct supervision of
the two AAWS avalan~he forecasters. Along with the usual
technical duties of training weather observers and analyzing
the snow pack, they will be conducting a strong public
education effort. Accident prevention and creating an
awareness of avalanche dangers are prime objectives in the
operation of the overall public warning system.

The development plan for the Alaska Avalanche
Forecast System calls for a progressive five-year build-up
of capability. Each year additional reporting stations will
come on board to intensify the system. By the winter of
1985-86 the system is expected to be fully operational, with
seven primary field stations and thirty supplemental
stations to serve statewide needs. The quantitative
precipitation models mentioned earlier are expected to be
functional for the winter of 1982-83.

Who

This Alaska project revolves around a wide variety
of cooperative interests. Specifically, there are ten major
cooperators who have signed a master agreement for
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furnishing staff assistance, office space and facilities,
and/or direct funding for the system. These are: the U.S.
Department of Agriculture's Forest Service and Soil
Conservation Service; the U.S. Department of Interior's
Bureau of Land Management; the U.S. Department of
Transportation's Alaska Railroad; two agencies within the
Alaska Department of Natural Resources, the Division of
Parks and the Division of Forest, Land, and Water
Management; the U.S. Department of Commerce's National
Weather Service; the State of Alaska Department of
Transportation and Public Facilities; the State of Alaska
Department of Public Safety; and the City and Borough of
Juneau.

The organization structure provides for a Forest
Service project leader stationed in Juneau, and a project
director stationed in Anchorage. A Steering Committee
composed of representatives trom cooperating agencies sets
policy and direction.

different
have been
roles and
with it.
operating

The problems involved in dealing with so many
people from so many agencies with divided interest
fairly well resolved, with an understanding of
responsibilities, and the firm financing that goes
At today's dollar value, we anticipate an annual
cost of approximately $500,000.

In the Second Session of the Eleventh Legislature
for the State of Alaska which adjourned last May, several
Bills were introduced which pertain to an avalanche public
warning system. Senate Bill No. 301 was ultimately passed
and signed by the Governor. It is "An Act relating to
avalanche warning and control systems". Specifically it
states that "The Department of Public Safety, acting in
cooperation with a municipality or with an agency of the
federal government, shall participate in the development and
implementation of a statewide avalanche warning system and
shall represent the state in operation of that system. The
statewide system shall (1) establish and maintain a service
centre and primary and supplementary field stations to
gather information and data concerning ground and weather
conditions, snowpack, and avalanche activity; (2) forecast
snow avalanche conditions throughout the state; (3)
coordinate a pUblic awareness program on avalanche danger;
(4) catalog a comprehensive atlas of avalanche paths and
slide occurrences; (5) assist local governments and state
agencies in identifying hazardous avalanche zones and in
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developing snow avalanche zoning regulations; and
(6) develop and implement an avalanche control plan to
protect persons who use public highways." This enabling
legislation is expected to result in direct line item
appropriations which will pass through the Department of
Public Safety and be deposited in the cooperative account
for direct administration by the u.S. Forest Service as the
lead agency representing all cooperators in the project.

For the first year of operation the system will
require approximately $300,000 of direct funding. This
takes care of $200,000 operational costs and $100,000 of
capital investments. In addition, the contributed support
furnished by cooperators is valued at $200,000. In future
years, direct annual operating costs are expected to be
approximately $500,000. An additional contributed support
by various agencies, valued at $300,000, makes the project
an estimated $800,000 investment.

For direct funding in the future, the State of
Alaska is expected to furnish approximately 75% of the total
need. Cooperating state agencies within the three
Departments of Public Safety, Transportation and Facilities,
and Natural Resources have a primary responsibility for
protecting the people of Alaska, as well as needing a strong
snow management program in conducting their own operations.
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Table 1 Alaska Avalanche Fatalities 1970-1979
Compiled by Doug Fesler

No. Date No. F Type Location
1 Oct. 1970 1 Climber Gulkana Glacier,

Central Alaska
Range

2 10 Jan. 1971 1 Climber Mt. Juneau, Coast
Mts. , Juneau

3 12 Apr. 1971 2 Climbers Eklutna Glacier,
Chugach Mts. ,
Anchorage

4 30 Dec. 1973 1 Trekkers Flap Top Mt. ,
Chugach Mts. ,
Anchorage

5 1 Jan. 1974 1 Climber Taniana Peak,
Chugach Mts. ,
Anchorage

6 7 Feb. 1974 1 Equ i p . Op t r . MP 3, Thane Road,
Coast Mts. , Juneau

7 16 Jan. 1975 1 Trekker PK. 4111, Chugach
Mts. , Anchorage

8 21 Mar. 1975 1 Climber McGinnis Glacier,
Central Alaska
Range

9 10 May 1975 1 Hunter/Boater MI 6, Twenty Mile
River, Chugach
Mts., Anchorge

10 15 Nov. 1975 1 Nordic Skier Granit Creek Trail,
Coast Mts., Juneau

11 19 Feb. 1976 1 Climber Mt. Marathon, Kenai
Mts. , Seward

12 6 Aug. 1976 3 Climbers Kahiltna Glacier/
Foraker Spur,
Alaska Range

13 12 Dec. 1976 1 Trekker Sheep Mt. ,
Talkeetna Mts. ,
Palmer

14 8 Feb. 1977 1 Veh. Optr. T.A.P.S. Storage
Facility, Chugach
Mts. , Valdez

15 21 Jan. 1978 4 Ski Mtnrs Taylor Creek Pass,
Kenai Mts.,
Anchorage

16 30 May 1978 2 Climbers Mt. Foraker, Alaska
Range

17 9 May 1979 1 Climber Mt. Hunter, Alaska
Range

TOTAL 24



213

Table 1 cont'd

Incident No. 14 involved the natural release of a slab
avalanche from the roof of a man-made structure (an oil
storage tank). It was' felt that a snow slide of sufficient
magnitude to crush a vehicle and kill the operator deserved
credit regardless of the nature of its sliding surface.
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Discussion

Marriott:

Your budget is impressive and seems to match the
problem. Are you planning to have the meteorologists go
into the field and actually work with the snowpack? Our
experience has shown that personal field observations are
the most important input in forecasting.

Janes:

Yes, we want the meteorologists to go out and get
the feel for the snowpack and not be office-bound. In order
to do that we will probably have to add another professional
meteorologist on a rotational basis.

Schaerer:

Bob Janes has outlined the problems in organizing
an avalanche forecasting system: recognizing the problem,
coordinating several agencies, obtaining funds, setting up a
data collection network and a central office. This takes
time and effort and for that reason no central avalanche
hazard forecasting service exists in Canada as yet. We hope
that in years to come we shall have services similar to
those in Alaska, the Pacific Northwest and Colorado.

Priest:

We have been trying to stimulate the formation of
a central avalanche hazard warning service to Canada. I
would like to encourage everyone to write to the Government
of British Columbia requesting that this service be
organized.
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