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Drought and Oregon's Water Supply 
In the fall of 1991, the Water Resources Research Institute and the Oregon State University 
Atmospheric Sciences Department co-sponsored a seminar series on drought and its effect on 
water supplies in Oregon. As demands for available water continue to increase, Oregon will 
face important decisions regarding the allocation of water. After five years of generally below
average precipitation in the state, water supply problems are being felt in many areas of 
Oregon. The seminar series was valuable for its overall perspective on drought within and 
outside Oregon, and for its identification of some of the critical water-related issues facing 
decision makers in the years ahead. 

Overview 

George Taylor, Oregon State Clima
tologist, presented an overview of drought, 
including definitions of drought, ways of 
identifying or quantifying drought, and 
examples of historical drought periods. 

Many definitions of drought exist, most 
of them involving a single aspect of the 
effects of drought (for example, the effects 
on agriculture, fire danger, wildlife, and 
domestic supplies). The most commonly 
used definition is the Palmer Drought Index, 
which has serious shortcomings in Oregon 
and other western states. Other indices, 
such as the Surface Water Supply Index, 
perform much better in areas of high terrain 
relief, and those in which snowpack is an 
important parameter affecting water 
availability. 

A view of the history of Oregon precipi
tation data (which spans a little more than 
100 years) shows a number of long-term 

cyclical patterns during which precipitation 
was significantly above or below long-term 
averages. For example, the early part of 
the 20th century was relatively wet in most 
of the state, but the 1930's and 1940's 
were generally quite dry. This cyclical 
pattern continues to the present. The early 
1980's saw above-average precipitation in 
most of Oregon, while the years since 1985 
have been drier than normal. 

Long-term precipitation variations differ 
in various parts of the state. The time 
history at Bend, for example, has a different 
trend than that at Medford or Portland or 
Ontario. The last 5 years, in fact, has been 
one of only a few periods when precipita
tion trends were similar throughout the 
state. Nearly every location registered 
below-normal totals in that period, many 
averaging less than 80% of normal. 
Medford, for example, had an accumulated 
deficit equivalent to 1.7 years of precipita
tion during the period 1985-1990. 



• 
Oregon Water Research News page2 

Atmospheric Circulation stream flow, including measurement tech- • niques, gauge locations, and time histories. Patterns Since the available data base spans many 
decades, it is possible to adequately study 

Roy Koch, Professor of Civil Engi- changes in stream flow as a function of 
neering at Portland State University precipitation and snow pack. 
described spatial and temporal variability of 
precipitation in Oregon and the Pacific As expected, stream flows correspond 
Northwest resulting from large scale atmo- closely to precipitation, although there is 
spheric circulation features. Particular often a time lag between precipitation and 
emphasis was placed on two well-known increases in stream flow. For example, if 
indices, the Southern Oscillation Index much of the precipitation is in the form of 
(SOI) and the Pacific/North America Pattern snow, stream flow increases tend to be 
(PNA). delayed and spread out over time. 

The SOI (and related El Nino event, Dams and other water diversion projects 
known collectively as ENSO) correlates have a significant effect as well. In addition 
significantly with winter precipitation in the to reducing extreme flows during flood 
Northwest. High SOI in the summer and events, dams enable seasonal flows to be 
fall is associated with high winter precipita- much more uniform than those in their 
tion, while low SOI (El Nino events) tend to natural state. Substantial summer flows 
precede drier than normal winters. The can occur in rivers such as the Willamette 

• reverse is true in the southwestern U.S. during relatively dry years due to timely 
The PNA index shows a higher correlation release of impounded water in reservoirs. 
with precipitation in the Northwest than 
does the SOI, however the strongest cor-
relations are for PNA and precipitation that Water Management are coincident in time. 

Large-scale indices can be useful for The chief agency engaged in water re-

prediction and management in several sources management in Oregon is the 
ways. They provide improved forecast Oregon Water Resources Department 
accuracy, give better early season predic- (WRD). Representatives from WRD shared 
tions of water availability, and can provide a presentation describing various manage-
indications of future climatic and hydrologic ment issues and regulations. 
events for drought planning and manage-
ment. It is hoped that additional research Barry Norris described the organizational 
will provide more accurate and timely structure for drought monitoring and mitiga-
forecast information. tion activities in Oregon. Included were 

discussions of the Water Availability 
Committee, the WRD's role in coordinating 

Stream Flow in Oregon water budgets for the Willamette and 
Rogue Basin flood control reservoirs, and 

Larry Hubbard of the U.S. Geological 
special legislation which applies to the 

• department's activities during a declared 
Survey discussed various aspects of drought. 
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Fred Lissner discussed the effects of 

drought on groundwater reservoirs. Many 
of the basalt aquifers in Oregon contain 
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'fossil water' supplies. Drought effects may 
not be noticeable in these formations for 
many years. However, water levels in 
shallow, gravel aquifers have dropped 
noticeably in recent decades. 

Stan Fox of the Soil Conservation 
Service discussed the development and 
use of the Surface Water Supply Index, 
which has replaced the Palmer Index for 
estimating water supplies in Oregon. The 
index is computed monthly based on mea
sured or estimated values of reservoir 
storage, precipitation, snow pack, and 
streamflow. 

Economic and Social 
Effects of Drought 

Gabriella Lang of the Oregon Eco
nomic Development Department pre
sented an overview of social issues, includ
ing descriptions of the effects of inadequate 
water in other states and countries. 
Drought is not merely a lack of precipita
tion, but a lack of water for all uses, caused 
as much by man as by nature. Several 
notable (and tragic) examples of misman
agement were described in detail, including 
the Aral Sea (an ecological disaster affect
ing 25 million people), southwest Australia 
(severe pollution and health problems), 
urban fires in California (caused by inap
propriate building and landscaping prac
tices) and the midwestern U.S. in the 30's 
{the 'Dust Bowl' period). 

Mankind's usual reaction to drought is 
avoidance. Migration of large groups has 
been common (midwesterners to California, 
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for example), but this often merely transfers 
the problem to another area. Water diver
sion practices are common and usually 
harmful-California is again a prime ex
ample. There has been little recognition of 
climate-appropriate practices (crop and 
landscaping strategies tailored to a given 
area, or urban planning consistent with the 
natural resources of that area). 

Problems can be overcome only if we 
face the reality-there is not enough water 
for all uses in every region. We must 
recognize that some areas cannot support 
certain crops, activities, or intense popula
tion. Conservation and water quality mea
sures should be emphasized. Severe 
penalties for overuse, education (especially 
for children) and strong social and political 
leadership are essential. 

Emergency Management 

Oregon is one of 20 states with a 
drought preparedness plan in effect. Re
sponsibility for overseeing Oregon drought 
response lies with the Oregon Emergency 
Management Department (OEM). David 
Cassel of OEM, Chair of the State 
Drought Council, discussed the role of the 
department in identifying and dealing with 
drought situations in Oregon. 

Drought is but one of many emergen
cies to which OEM responds. Most of 
these involve short-term problems-chemi
cal spills, floods, and other specific, tempo
rary hazards. Drought differs since it tends 
to be a multi-year phenomenon with a 
poorly defined beginning and end. 

Drought identification and monitoring 
begins with the Water Availability Commit
tee (see above), which reports to the 
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Drought Council. The Council in turn 
makes recommendations which are for
warded to the Strategic Water Management 
Group (SWMG), of which it is a subcommit
tee. SWMG in turn reports to and advises 
the Governor. 

The normal process for drought disaster 
relief begins at the local level. When re
sponse needs are beyond local capabilities, 
a county may ask the state for help by 
declaring an emergency at the local level 
and asking the Governor to declare a State 
Emergency. The state may then ask the 
U.S. Secretary of Agriculture for an emer
gency drought declaration. Such a declara
tion opens the way for feed programs, low 
interest loans, small business assistance, 
and IRS deferments. As of late 1991, ten 
of Oregon's 36 counties have been de
clared disasters due to continuing severe 
drought conditions. 

The outlook for 1992 is poor due to 
expected low water carryover, low soil 
moisture, and low reservoir levels. The 
Drought Council will continue to monitor 
this situation during 1992. 

Ecology of Insects in 
Intermittent Streams 

The diversity and biology of aquatic 
insects are related to the range of habitats 
available to them. As stream flows change 
due to precipitation variation and anthropo
genic use, wildlife changes as well. Insects 
can be used as an important gauge of 
changes in streams. 

Norm Anderson of the OSU Depart
ment of Entomology discussed his re-
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search involving the distribution and num
bers of insects in intermittent streams. He 
has also studied adaptability of insects to 
changes in habitats. Simply put, unless 
insects can adapt to (or move from) habi
tats which have changed due to drought or 
anthropogenic activity, they will die. This 
will have profound effects on the entire 
ecosystem, a fact not fully recognized until 
recently. 

The 'biodiversity crisis' affects not just 
tropical rainforests, but Oregon as well. 
Several invertebrates are on the Federal 
and state 'Threatened and Endangered' 
lists, and protecting their habitats is a major 
land-use issue facing government agen
cies, especially the U.S./ Forest Service 
and Bureau of Land Management. Pres
sures of urbanization, forestry, mining, and 
water supply make this issue an increas
ingly difficult one. 

Dr. Anderson sees considerable overlap 
between the drought issue and biodiversity. 
Drought causes streams to dry out earlier 
in the year, or for a greater channel length 
than is usual. Many of the rare or uncom
mon species live in very small headwaters 
or temporary channels. These are often 
the first areas adversely affected by 
drought conditions. In addition, their small 
size makes them susceptible to inadvertent 
destruction by land use practices such as 
agriculture or forestry. As in the case of 
rainforests, however, it is nearly impossible 
to know what is being lost in such situations 
since species lists for natural streams are 
virtually nonexistent. Overall ecosystem 
effects, therefore, are unknown. 

• 

• 

• 
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• Drought and Climate 
Change 

• 

Ron Neilson, Botany & Plant Pathol
ogy Dept, OSU, and EPA Corvallis, talked 
about how drought, which could result from 
climate change, would affect vegetation 
patterns. He presented a model that 
showed how plants and water were tied 
together and how plants modify the water 
balance. Temperature and carbon dioxide 
~evels in th~ atmosphere are tied together 
rn global climate change simulation models. 

He showed how surface water flow in 
streams could be affected by vegetation 
changes due to drought. When drought 
stress increases there is less water avail
able for base flow into streams so stream 
!low decreases. Then as drought stress 
increases and the forest trees die, water 
uptake decreases and stream flow can 
i~crease ~o flood stage. When new vegeta
tion sets rn, stream flow again stabilizes. 
These extremes from low to high are one of 
the major concerns in climate change. 

The rate of change is another concern. 
Plant communities move slowly in response 
to change. Rapid changes lead to extinc
tion. the mechanism by which plants in
vade new areas on a large scale must also 
be understood. 

Some of these changes in distribution of 
trees, shrubs, and grasses have been 
measured on a smaller scale, for example 
the changes in vegetation in the southwest 
due to the 1950 drought. He stressed that 
these simulation models need considerable 
calibration and testing. However, the 
changes that are predicted are reasonable 

• 
and it is very useful to study them and to 
plan for such changes. 
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Drought Policies and 
Issues for the 1990s and 

Beyond 

According to Don Wilhite, Director of 
the International Drought Information 
Center, University of Nebraska, Lincoln, 
the 1990s have been designated the 'Inter
national Decade for Natural Disaster Re
duction.' Dr. Wilhite's seminar discussed 
drought's perspective compared with other 
natural disasters, and described interna
tional efforts to deal appropriately with 
drought. 

The widespread occurence of drought 
during the 1982-83 ENSO event focused 
worldwide attention on the effects of this 
problem. Although those years were 
anomalous (most see much less wide
spread drought), the disaster enabled 
planners to begin moving from crisis man
agement to risk management. Analyses 
have shown abundant waste and inefficien
cies in water management. Increasing 
domestic, agricultural, and industrial de
mands for water make better planning 
essential. 

Reduction of vulnerability to drought will 
require sociocultural, technological, and 
institutional efforts worldwide. Drought 
plans are an important first step in this 
process. Successful plans will require 
(a) a monitoring and early warning system; 
(b) an ongoing assessment system; and 
(c) a mitigation and response system. 
Cooperation between governments, inter
action between scientists and policy 
makers, and cooperation and coordination 
between international organizations are 
also essential if the impacts of drought are 
to be reduced significantly. 
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WRRI 1992-93 Research Proiects 

Each year the WRRI Board requests pro
posals for research studies on important 
Oregon water resources problems, and 
chooses the most suitable projects for 
funding. The projects chosen for 1992-93, 
and recommended to the U.S. Geological 
Survey are: 

1. Effect of Alternative Crop Rotation/ 
Cover Crops on Nitrate Flux Below the 
Rooting Zone, Richard Dick, Crop and 
Soil Science, and John Selker, Biore
source Engineering, OSU. Nitrate ground
water pollution is a growing concern for the 
Willamette Valley, but there is little informa
tion on actual flux of nitrate below the 
rooting zone. Cover crops hold potential to 
significantly reduce nitrate leaching and 
increase fertilizer N efficiency. The experi
ment provides an ideal opportunity to 
determine actual nitrate leaching and test 
the efficiency of cover corps for reducing 
nitrate leaching losses. 

2. Aquatic Insect Communities of Tem
porary Streams and Springs in Range
land Ecosystems -Year 2, Norman 
Anderson, Entomology, OSU. This is a 
survey of the aquatic insects of temporary 
streams and associated wetted areas in an 
eastern Oregon drainage basin. Bio
diversity and community structure of habi
tats within grazed and ungrazed riparian 
areas will be compared. Intermittent flow 
can result from overgrazing, but the fauna 
of these habitats is not well known. 

3. Wood River Sub-Basin Water Quality 
as Related to Land Use Practices Asso-
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ciated with Forest, Range and Agricul
ture Practices - Year 2, Ron Hathaway, 
OSU Extension Service, Klamath Falls. 
Water samples will be taken at stream 
confluence and boundaries of land use in 
the Wood River Sub-Basin so the impact of 
land use classification can be determined 
as it relates to nitrate and phosphate nutri
ent loading in Upper Klamath Lake. 

4. Gravel Management to Protect River 
Uses - Year 2, Peter Klingeman, Civil 
Engineering, OSU. Effects of gravel man
agement practices on river uses will be 
determined in two contexts: renewability of 
gravel for coastal streams with important 
anadromous fish habitat and cumul;ative 
impacts of gravel mining on channel mor
phology and bank stability. Recommenda
tions will be made for improving manage
ment practices, including dredging permit 
conditions. 

Water-Related Questions Answered 

Water research experts at the Oregon 
Water Resources Department in Salem are 
available to talk to citizens about drought, 
regional and municipal water supplies, new 
water regulations, conservation, ground 
water investigations, land use and water 
planning coordination, instream water 
rights, water law, Oregon's pump test 
program, scenic waterways, instream flows, 
and water storage and allocation policies. 

Groups such as neighborhood associa
tions, rotary clubs, chambers of commerce, 
environmental, agricultural or special inter
est groups, school advisory boards or other 
governmental agencies are invited to call 
the Water Resources Department in Salem 
at 378-3739 if they would like a speaker to 
address their members. 

• 
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Spring Seminar Series 

The WRRI Spring Seminar Series "Oregon 
Water Policy Issues" will present lectures 
on Thursday, 3:30 - 5:00 pm in Room 215, 
Covell Hall on the Oregon State University 
Campus. The public is invited. For more 
information call (503) 737-4022. 

April 2, The Oregon Water Policy Agenda -
outlining the priorities. William H. Young. 

April 9, Conservation as Policy - how to make 
more water, Douglas Parrow. 

April 16, Oregon Water Law - what is it, how did 
it evolve, what does it do, Stephen Sanders 

April 23, Water for lnstream Uses - how much do 
we need, Jill Zarnowitz 

April 30, Alternatives for Future Water Policy -
what policies should we consider, which should 
we adopt, James Huffman 

May 7, Oregon Policy for Water Quality- from 
BAT to TMDL and beyond, how to implement the 
Clean Water Act, Fred Hansen 

May 14, The Umatilla Basin Project - water 
policy in action, Chapin Clark 

May 21, Keeping Options for Future Water Uses 
in the Willamette - agriculture, recreation and 
other in-stream uses, Water Users. Moderated by 
Ron Miner 

May 28, Water Transfers and Water Markets -
economics and equity, Bonnie Colby 

June 4, What'// You Do When There Ain't 
Enough - the experts' answers for water short
ages, Panel. Moderated by Ron Miner 

Publications 

The WRRI has published two new research 
reports . WRRl-109, Effects of Simu
lated Land-Use Practices on the Produc-
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tive Capacity of Streams, by C. David 
McIntire and Dean M. DeNicola, and 
WRRl-110, Microbiological Quality of the 
Yaqulna Estuary, by Gary Arnold, Richard 
Caldwell, Cathy Lannan and James Winton 
are available by sending a check or money 
order for $4.00 each (to cover printing and 
mailing costs) to: Water Resources Re
search Institute, Oregon State University, 
21 O Strand Agriculture Hall, Corvallis, OR 
97331-2208, or call (503)737-4022. 

The Columbia River Management Group 
has published their Report for the 1991 
Water Year on Water Control in the River. 
Copies may be requested from Roger 
Ross, Secretary, CRWMG, U.S. Army 
Corp. of Engineers, CENPD-PE-WM, P.O. 
Box 2870, Portland, Oregon, 97208-2870, 
or call (503) 326-3762 

The Corps of Engineers has published 
three reports entitled "The National Study 
of Water Management During Drought." 
1 WR Report 91-NDS-1 , 2, and 3. Copies 
can be obtained by calling Arlene Nurthen 
at 703-355-3042. 

A revised version of the Oregon Drought 
Plan has been released in draft form for 
public comment. To obtain a copy, contact 
the Oregon Emergency Management 
Department, 503-378-4124. 

Meetings 

On October 27-29, in Charleston, South 
Carolina, the Southeast Regional Climate 
Center will sponsor a symposium on 
"Changing Climate and Water Re
sources," to include topics such as climate 
issues; variability of precipitation; flood and 
stormwater management; coastal water 
supply management and problem solving; 
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water issues in the Southeast; regional 
water management; and water conserva
tion. For more information, contact: Mr. D. 
J. Smith, Southeast Regional Climate 
Center, 1201 Main Street, Suite 1100, 
Columbia, SC 29201, (Tel: 803-737-0849). 

lands will give the conference a Pacific • 
Northwest focus. Cost: $65. To register, 

April 23, 1992 at the Western Forestry 
Center, in Portland, Oregon, there will be a 
conference on constructed wetlands in the 
Pacific Northwest. This application of 
biotechnology can be a cost-effective 
alternative to conventional treatment facili
ties. Case studies of six constructed wet-

contact Kathrynn Carrico, (503) 245-4068 

The Oregon Drought Council has started 
regular meetings for 1992. For more 
information, contact George Taylor, State 
Climatologist, Oregon State University, 
503-737-5705. 

Symposium: Water Marketing for Oregon. 
May 27 -28, Willamette University, School of 
Law. For information call: (503) 370-6300 

Water Resources Research Institute 
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