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Identification Description  

Definition 

A drought is defined as "a period of abnormally dry weather sufficiently prolonged for 

the lack of water to cause serious hydrologic imbalance in an affected area."
1
 

 

Unlike most states, Washington has a statutory definition of drought (Revised Code of 

Washington Chapter 43.83B.400). According to state law, an area is in a drought 

condition when:  

 

 The water supply for the area is below 75 percent of normal. 

 Water uses and users in the area will likely incur undue hardships because of the 

water shortage.  

 

Drought is a natural part of the climate cycle. However, it can have a widespread impact 

on the environment and the economy. Both agriculture and certain industries that require 

a dependable continuous supply of water can be affected by drought. Since the impacts of 

drought vary highly depending on the local environment, the type of agriculture and 

industry, and the type of social systems that have developed in an area people can have 

very different ideas about drought. This can lead to a wide range of definitions of 

drought. The two definitions above are both useful in their own way, but are by no means 

the only possible definitions. 

Types2 

Because of the wide range of drought definitions available, ódroughtô has been grouped 

into four main categories or types. The first three categories measure drought as a 

physical phenomenon and the last category measures drought in terms of supply and 

demand, tracking the effects of water shortfall as it ripples through socioeconomic 

systems. This process can be seen in Figure 4.M2-1 Sequence of Drought Impacts. 

 

Meteorological Drought 
 
Type defined as an expression of precipitationôs departure from normal over some period 

of time. These definitions are usually region-specific, and presumably based on a 

thorough understanding of regional climatology. Meteorological measurements are the 

first indicators of drought. 

 

Agricultural Drought 
 

Type defined as an occurrence when there isnôt enough soil moisture to meet the needs of 

a particular crop at a particular time. Agricultural drought happens after meteorological 

drought but before hydrological drought. Agriculture is usually the first economic sector 

to be affected by drought. 
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Hydrological Drought 
 

Type defined by the deficiencies in surface and subsurface water supplies. It is measured 

as stream flow and as lake, reservoir, and groundwater levels. There is a time lag between 

lack of rain and less water in streams, rivers, lakes, and reservoirs, so hydrological 

measurements are not the earliest indicators of drought. When precipitation is reduced or 

deficient over an extended period of time, this shortage will be reflected in declining 

surface and subsurface water levels. 

 

Socioeconomic Drought 
 

Type defined as the occurrence when physical water shortage starts to affect people, 

individually and collectively. Or, in more abstract terms, most socioeconomic definitions 

of drought associate it with the supply and demand of an economic good (water, food 

grains, fish, and hydroelectric power). 

 

 

 

Figure 4.M2-1 Sequence of Drought Impacts
1
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The severity of a drought is measured by the Palmer Drought Severity Index (PDSI) 

shown in Table 4.M2-1. Developed by meteorologist Wayne Palmer for the Office of 

Climatology of the Weather Bureau, it combines temperature and rainfall in a formula to 

determine dryness. It is most effective in determining both long term droughts and wet 

periods. 0 is considered normal and the scale diverges from there
3
. The index determines 

that an area with a -3.0 to -3.99 rating is in severe drought, while an area with -4.0 is in 

extreme drought. 

 
Table 4.M2-1 Palmer Drought Severity Index 

3.0 to 3.99 Very wet 

2.0 to 2.99 Moderately wet 

1.0 to 1.99 Slightly wet 

0.5 to 0.99 Incipient wet spell 

0.49 to -0.49 Near normal 

-0.5 to 0.99 Incipient dry spell 

-1.0 to -1.99 Mild drought 

-2.0 to -2.99 Moderate drought 

-3.0 to -3.99 Severe drought 

-4.0 or less Extreme drought 

 

Profile  

Location and Extent 

Drought directly and indirectly affects all of Pierce County. While the entire region 

experiences drought, specific natural resources are the most impacted. These resources 

include, but are not limited to: rivers, streams, ponds, fish habitat, forests, and other 

natural resources. The impact on resources will vary depending on how each watershed is 

affected. A watershed that will contain a lot of snow late into the summer, will not be 

affected the same as one that will have no snow at all. In Pierce County, the distribution 

of resources can be tracked by watershed and these are found on Map 4.M2.-1. 

 

The first noticeable indications of drought, besides lack of rain, are the decrease in soil 

moisture affecting the agricultural base of the Region. As time progresses, the affects 

begin to be felt across the community. Normally available sources of water, like 

reservoirs and lakes will begin to dry up. Their ability to cover the precipitation deficit 

can only do so for a limited time. The other option, wells, relies on the amount of ground 

water and is dependant on the long term maintenance of the aquifer. Short term drought, 

from three to six months, usually does not affect these. However, long term drought 

conditions can affect them, drying up lakes and depressing the water table. 

 

With the ending of drought conditions, the recovery will follow the same pattern. First 

will be the soil water reserves and the increase in stream flows. Reservoirs and lakes are 

next to refill, and finally as water works its way down, the groundwater can be 

replenished. While the soil moisture content may rise rapidly following rain, the 

replenishing of groundwater may take many months or even years depending on the 

severity, length of time of the drought, and quantity of new precipitation.
4
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Map 4.M2-1 Pierce County Watersheds 
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Occurrences 

On average, the nationwide annual impacts of drought are greater than the impacts of any 

other natural hazard. They are estimated to be between $6 billion and $8 billion annually 

in the United States and occur primarily in the agriculture, transportation, recreation and 

tourism, forestry, and energy sectors. Social and environmental impacts are also 

significant, although it is difficult to put a precise cost on these impacts. 

 

The National Drought Mitigation Center has compiled drought data for the period from 

1895 to 1995 using the Palmer Drought Severity Index (PDSI). According to the data, the 

Pacific Northwest Basin, an area comprised of the states of Idaho and Washington, most 

of Oregon, and parts of Montana and Wyoming, has experienced severe to extreme 

drought multiple times in the last hundred years over a large area, see Figure 4.M2-2. 

 

Figure 4.M2-2 % Area of Basin in Drought Conditions Since 1895
5
 

 
 

 

Portions of the County has experienced severe drought from five to ten percent of the 

time during the period from 1895 to 1995, see Map 4.M2-2. For the decade from 1985 

to 1995, the rate appears to have increased. During this period portions of the County 

had severe drought conditions between 10 and 20 percent of the time, see Map 4.M2-

3.
6
 



 

 
PAGE 4.M2-7 

REGION 5 HAZARD MITIGATION PLAN 

Map 4.M2-2 % of Time in Severe to Extreme Drought: 1895-1995 

 
 
Map 4.M2-3 % of Time in Severe to Extreme Drought 1985-1995 

 
 



 

 
PAGE 4.M2-8 

REGION 5 HAZARD MITIGATION PLAN 

Historically, droughts have not commonly been considered a problem in the area west of 

the Cascade Mountain Range. However, Pierce County and other westside communities 

have felt the effects of drought many times in the past and will continue to do so in the 

future. Table 4.M2-2 catalogues a number of drought periods that have affected the 

County over the years. Note that several lasted for more than a single season and a few 

for more than a year. 

 

Table 4.M2-2 Notable Droughts Affecting Pierce County
7
 

 

Recurrence Rate 

Scientists at this time do not know how to predict drought more than a month in advance 

for most locations. Predicting drought depends on the ability to forecast precipitation and 

temperature. Anomalies of precipitation and temperature may last from several months to 

several decades. How long they last is dependant on interactions between the atmosphere 

and the oceans, soil moisture and land surface processes, topography, internal dynamics, 

and the accumulated influence of weather systems on the global scale. 

 

DATE DESCRIPTION 

November 2004 ï 

Summer 2005 

The winter of 2004-2005 was the driest winter in recorded 

history with record low snow packs of only 26% of average and 

stream flows as low as 22% of average. The droughty conditions 

culminated in a February with no measurable precipitation in 

many parts of the state. Washington State declared a Drought 

Emergency on March 10, 2005.
8
  

January ï March 2001 

The second driest winter on record in 106 years and second 

worst drought in State History. Stream flows approached the 

low levels of the 1976-1977 drought 

October 1976 ï 

September 1977 

The worst drought on record. Stream flows averaged between 

30% and 70% of normal. Temperatures higher than normal 

resulted in algae growth and fish kills. Pierce County 

experienced severe-extreme drought conditions from 10-20 

percent of the time. 

April 1934 ï March 

1937 

The longest drought in the regionôs history with PDSI 

maintaining values less than -1.
9
 The driest periods were April -

August 1934, SeptemberïDecember 1935, and July-January 

1936-37. 

July ï August 1930 
Drought affected the entire state. Most weather stations 

averaged 10% or less of normal precipitation. 

June 1928 ï March 

1929 

Most stations averaged less than 20% of normal rainfall for 

August and September and less than 60% for 9 months 

July 1925 Drought occurred in Washington State. 

July - August 1921 Drought in all agricultural sections of Washington State. 

August 1919 Drought and hot weather occurred in Western Washington. 

July ï August 1902 No measurable rainfall in Western Washington. 
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Based on the Stateôs history with drought from 1895 to 1995, as shown in Map 4.M2-2, 

the state as a whole can expect severe or extreme drought at least five percent of the time 

in the future. Table 4.M2-2 shows that since the beginning of the 20
th
 Century, there have 

been ten droughts with major effects on Pierce County. However, only four of those have 

happened in the past 71 years with gaps of 39 and 24 years. This implys that Western 

Washington, including Pierce County, can expect severe or extreme drought from five to 

ten percent of the time. This is too short a period to make a definitive statement as to 

whether this is a change in frequency or not. So to conservatively cover the variance the 

planning team is defining the recurrence rate as being 50 years or less for the drought 

hazard in Pierce County. 

 

The future intensity and patterns of drought in Pierce County could be altered due to the 

expected changes in the global climate. Warming trends that will deliver less snow to the 

mountainous areas, and threaten the possibility of drier summers could have a dramatic 

impact on drought in Pierce County. The dwindling level of the average annual snowpack 

wil l decrease the available water for agriculture, the environment, citizens, businesses 

and industry all leading to more frequent drought conditions. For a further discussion of 

this, see Section 4.M1 on Climate Change. 

 

Impacts10 

Depending upon its severity in Pierce County, drought typically does not result in loss of 

life or damage to property, as do other natural disasters. However, it can be a contributor 

to the development of other natural disasters like forest fires or crop diseases. 

Health and Safety of Persons in the Affected Area at the Time of the Incident  

In Pierce County, based on historical precedent, drought will not by itself cause a 

decrease in the health and safety of its citizens. Rather damage will be done to the 

environment, business, agriculture, etc. However, problems frequently associated with 

drought can cause a decrease in the health and/or safety of local citizens. These would 

include: 

 

o High temperatures leading to heat related injuries including some deaths; 

o Mental and physical stress which can lead to a susceptibility to other diseases 

such as heart disease; 

o Low moisture content in the forest leading to an increase in the number of forest 

fires threatening homes, citizens and firefighters; 

o Conflicts between citizens and government over water usage; and 

o Conflicts between citizens over water usage. 

Health and Safety of Personnel Responding to the Incident 

There should be no extra health or safety impacts from drought beyond those for the 

general public. Individual hazards exacerbated by the drought, such as an increase in 

wildfires, by themselves threaten the health and safety of responders; however they are 

not a direct result of the drought. 
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Continuity of Operations and Delivery of Services 

Drought on the scale experienced in Pierce County should not affect the ability of 

agencies to continue operations. While services to the public for some operations may 

have to be cut back, the actual ability of agencies to continue operations in some form 

should not be compromised. 

 

Delivery of services to the public will probably not be considered a problem for most 

local law enforcement agencies. Any increase in public tension regarding limiting the use 

of water or caused by layoffs from industry dependent on water should be within the 

ability of departments to handle. 

 

For fire operations, however, it would be dependent on two factors, the actual quantity of 

water available and the dryness of the environment. If the drought is extreme enough and 

long lasting to the point that fire flow is affected then fire departments and districts will 

not be able to fulfill their mission in relation to fire suppression. Related is the dryness of 

the environment in general. As the water supply decreases the probability of large scale 

fires, wildland, urban, or on the wildland/urban interface become more probable. An 

increase in the number of fires as well as their size could tax the ability of departments to 

respond, causing them to rely on mutual aid or going to state mobilization. In either case, 

their operations will continue, albeit with support from outside agencies and possibly at a 

reduced level. 

 

The ability to maintain service at a 

level required by the public can be 

threatened during drought for many 

utilities. Both electric and water 

utilities rely on a steady supply of 

water throughout the year. 

 

The foundation of northwest electricity 

is hydroelectric, and without a steady 

supply of water supplying the dams, 

utilities will either have to cut back 

production, possibly causing 

brownouts, or buy expensive power 

from other areas that have an excess. 

Much of this supply originates in the 

mountain snowpack that normally 

exists in the Cascades and Olympics, 

or in the case of the Columbia River, 

an area incorporating portions of seven 

states and one Canadian province, see Map 4.M2-4.
11

 

 

Pierce Countyôs water purveyors receive their water either from mountain watersheds or 

wells locally supported by the purveyor. Short term drought has caused limited problems 

Map 4.M2-4 Columbia River Basin 


