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Impact of 2021 Drought in the
Pacific Northwest

| By Emmanuella Owusu Ansah and Olga S. Walsh, Department of Plant Sciences, University of Idaho, Parma
R&E Center

Drought causes tremendous losses to agriculture and impacts water supply, energy production, and public
health. This year’s drought in Idaho is extreme due to a very dry spring followed by an extreme, prolonged
summer heat wave. This article will provide an overview of the current drought in the Pacific Northwest, how
crops have been impacted, and look at ways farmers can adapt. Earn 0.5 CEUs in Soil & Water Management by
reading the article and taking the quiz at https://bit.ly/2XTc7XK.

rought causes tremendous losses to agriculture  hottest June and July on record this year. In fact, Idahois facing
and impacts water supply, energy production, and  unprecedented drought conditions despite typical snow levels
public health. Drought directly affects wildlife and  during the 2020-2021. Moreover, some water managers are
increases the risk of wildfires. This year’s droughtin  warning that the state of Idaho may be entering a multi-year
Idahois extreme due to a very dry spring followed by an extreme,
prolonged summer heat wave. Idahoans have experienced the
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drought, if significantly greater-than-normal snowpack is accu-
mulated next winter. Often a drought takes a long time (years
or even decades) to fully develop, and thus is very difficult to
predict.

Depending on the perspective, drought can be classified
into three types:

1. Meteorological drought. This occurs when dry weather
patterns dominate an area. As the humidity increases, rain-
fall becomes low, and temperature rises. Meteorological
drought is characterized by water shortage and dry winds.
The meteorological drought is always specific to a region: the
atmospheric conditions that result in deficiencies of precipi-
tation vary substantially from region to region.

2. Hydrological drought. Prolonged meteorological drought
resultsin hydrological drought. This type of droughtis char-
acterized by a considerable decrease in the level of waterin
lakes, ponds, and rivers due to less rainfall and an increase
in temperature. This occurs when inadequate surface or
subsurface water supply becomes evident, especially in
reservoirs usually after many months of meteorological
drought. Precipitation deficiency resultsin a rapid depletion
of soil moisture immediately apparent to agriculturalists.

3. Agricultural drought links characteristics of meteorologi-
cal and/or hydrological drought, focusing on precipitation
shortages, differences between actual and potential evapo-
transpiration, soil water deficits, and reduced water levels.
The relative susceptibility of various crops during different
stages of crop development, from emergence to maturity, is
considered. Inadequate soil moisture at seeding time may
impact germination, reducing crop yield potential. If the soil
moisture is replenished as the growing season progresses,
crop yields may not be reduced even with early-season
below-normal topsoil moisture (but adequate for crop
establishment).

Pacific Northwest Drought

Most of the Pacific Northwest (PNW) is experiencing abnormally
dry or drought conditions (Table 1). According to the Aug. 17,
2021 U.S. Drought Monitor, more than 94% of the region is in
drought, up from just under 41% at the start of 2021.

For the region, 2021 is considered the fifth severe drought
with 1924 being the first followed by 1931, 1977, and 1994,
respectively. The drought in the PNW can be described as
a spring drought (National Integrated Drought Information
System, 2021). The dry spring followed by a heat wave in the PNW
has led to drought conditions in most PNW states. The minimal
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TABLE 1. Precipitation data for selected Idaho
locations from Oct. 1, 2020 through Sept. 30, 2021.
Source: Drought.gov.

Departure
Total Normal from
Location precip. value normal
inches

BOISE 10.43 11.51 -1.08 13.29
MCCALL 19.03 23.06 -4.03 23.16
TWIN FALLS 6.14 10.28 -4.14 7.59
POCATELLO 8.14 11.82 -3.68 10.16
IDAHO FALLS 9.34 10.07 -0.73 10.98
CHALLIS 4.65 6.93 -2.28 7.22
STANLEY 12.99 17.86 -4.87 14.36
LEWISTON 7.59 12.87 -5.28 14

springtime precipitation has failed to boost high-elevation snow-
pack and supplement snowmelt runoff, resulting in extremely
dry conditions across the region. This spring drought caused the
reservoirs to be drained rapidly to meet water demands (even
higher than in non-drought years) due to the severe early and
mid-summer heat waves.

The exceptional precipitation deficits across the Northwest
canbeillustrated by the record low precipitation from March 1 to
July 25 at approximately 90% of SNOTEL! sites. Currently, almost
all counties in Idaho, Oregon, Washington, and California have
been declared as in a state of severe drought (D2 in Figure 1;
Market Intel, 2021) with other counties in extreme and excep-
tional drought. With severe drought, agriculture has really been
hit with farmers harvesting less of the normal.

Crops Impacted

Drought severely impacts crop production, and this is largely
due to low soil moisture. According to the USDA National
Agricultural Statistics Service (USDA-NASS), most crops have
shown some heat stress even under irrigation. Currently, more
than 75% of all soils (top 6 inches) are classified as “very dry”
with less than 50% of typical moisture available (U.S. Drought
Monitor, 2021). Inadequate soil moisture and heat cause crops
to desiccate, resulting in stunted growth of crops and hence a
decline in the quantity and quality of produce. When it comes
to crop production, both short- and long-term drought have
significant effects on crops.

!SNOTEL is an automated system of snowpack and precipitation sensors
managed by USDA-NRCS.
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U.S. Drought Monitor

Idaho

October 5, 2021
(Released Thursday, Oct. 7, 2021)
Valid 8 a.m. EDT

Intensity:

[ none

[ oo Abnormally ory
[] o1 Moderate Drought
[T b2 severe prought
I o: Extreme Drought
I o Exceptional Drought

Author:
Brian Fuchs
National Drought Mitigation Center

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go to
htps://droughtmonitor.unl.edu/About.aspx

droughtmonitor.unl.edu

Figure 1. Idaho drought conditions, Oct. 5, 2021. Source: Drought.gov.

The 2021 drought destroyed most crops; spring and winter
wheat, potatoes, barley, and canola are notable among the most
affected. According to the USDA-NASS, winter wheat harvest is
down by 21% in Idaho, 31% in Oregon, and 44% in Washington
compared with last year. Barley harvest is projected to be down
by 36% in Idaho and 52% in Washington from last year. Spring
canola growers who normally harvest 2,000 lb/ac are estimated

to harvest just 800 lb/ac.

Aside from crops, livestock producers have also been
adversely impacted. Cattle operators have been forced to sell
their cattle because of lack of grass to feed their animals. Idaho’s
topsoil rated 73% short to very short on water with 58% of range-
land and pastures rated poor to very poor. Extremely hotand dry
conditions persisted in northern Idaho: much of the grain crops
were cut for hay due to anticipated impact of grain fill. Hay yields
were also negatively affected because of the continued hot and

dry conditions.

In southern Idaho, several irrigation districts have run out
of storage water early in the season. Idaho water managers are
a predicting substantial decline in aquifer levels and expect to
enter winter with very little carryover. Dryland crops and range-
land across the state of Idaho have been severely impacted by

the exceptionally dry conditions (Drought.gov).

The drought specialists are estimating that the impacts on
agricultural crops, rangeland, surface and groundwater, fresh-
water ecosystems, and wildfire risk are likely to continue and/
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DO - Abnormally Dry 100.0%
« Irrigation demand is higher than normal of ID

* Ski areas open later; visitation is lower; snowpackis  (pg_pa4)
lower

D1 - Moderate Drought

* Dryland hay and grain crop yields are low; other
crops and pasture are in poor condition 100.0%
« Well levels decline; reservoir levels are low; water of ID
shortages occur; water conservation programs arein  (D1-D4)
place

* Fire risk is elevated; fires spread easily

D2 - Severe Drought

* Grazing season is shortened; vegetation is sparse; 91.1%
crops are left unharvested; feedlots are not profitable of ID

« River levels are very low (D2-D4)

» Hydroelectric power is down; irrigation water i

allotments are significantly curtailed

D3 - Extreme Drought

» Dryland farms are left fallow; forage is limited; cattle 62.8%
herds are cut of ID

* Spring snowpack is very low (D3-D4)
o Number of fires increase

D4 - Exceptional Drought

» Fire danger is high

* Hydropower generation is affected; power 22.7%
companies may raise rates and/or purchase of ID
alternative power

e Trees are stressed and threatened by insect

infestation; fish and wildlife populations decrease;
habitats are degraded

(D4)

Figure 2. Idaho state-specific drought impacts compiled by the National
Drought Mitigation Center, Sept. 10, 2021. Source: Drought.gov.

or worsen in the next several months. Re-charge of groundwa-
ter systems is typically a two-year process even with normal
to above-normal precipitation. Considering the severity of the
impacts on reservoir levels, reliance on aquifers, and lack of
natural recharge, the negative effects of drought will be long-
term and could last several seasons (National Integrated Drought
Information System, 2021).

Way Forward

Since drought is partly a result of a changing climate, there is
the need to find ways to mitigate it in the coming years. The
National Drought Mitigation Center has compiled U.S. drought
maps showing the intensity and location of drought that can
help growers identify severe drought areas. This map uses a
five-category system shown in Figure 2.

The sustainability of agriculture in the PNW, and Idaho
specifically, depends on the capacity of farmers to adapt to
water resource constraints. Beginning in 2016, many southern
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gate the lower irrigation water availability were (1) reducing

Further Reading water spending, (2) installing more efficient irrigation systems,

(3) watering less frequently, and (4) changing crop rotations
University of Idaho—Water Conservation (Running et al., 2019). Growers should be encouraged to incor-
Publications and Resources: https://bit.ly/3lzGOW5 porate drought-resistant and water-use-efficient crops such as
University of Idaho Extension—Drought Resources: sorghum, quinoa, and teff that can be grown with limited water

availability. Also, to combat drought, growers could incorpo-
rate trees on their farmlands. These trees would help reduce
evaporation due to the shade provided as well as help draw

www.uidaho.edu/extension/drought
NOAA.gov—Definition of Drought: https://bit.

ly/3BBXIOe water from the ground for crop uptake due to their fibrous root
Drought.gov—Idaho: https://www.drought.gov/ system.

states/idaho

Natural Energy Hub—What is Drought, Its Types, References

Causes and Effects: https://bit.ly/3o0WGHus

National Geographic SOCiety_DrOUght: www. reduced yields under dire conditions . https://bit.ly/3iVvuméh

nationalgeographic.org/encyclopedia/drought National Integrated Drought Information System. (2021). Drought status update
for the Pacific Northwest. https://bit.ly/3mKl12g

Running, K., Burnham, M., Wardropper, C., Ma, Z., Hawes, J., & du Bray, M.V.

Farm Bureau. (2021). Assessing Western drought conditions—Idaho farmers report

daho crop producers have been required to cut their annual (2019). Farmer adaptation to reduced groundwater availability. Environ-

groundwater withdrawals by up to 20%. A survey conducted mental Research Letters, 14 (2019), 115010. https://doi.org/10.1088/1748-
by Idaho State University and the University of Idaho has found 9326/ab4ccc

that the adaptations most commonly used by growers to miti-  U.S. Drought Monitor. (2021). Current conditions. https://bit.ly/3iVIyvO
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SELF-STUDY CEU QUIZ

Earn 0.5 in Soil & Water Management by taking the quiz for the article at https://bit.ly/2XTc7XK. For your convenience, the
quizis printed below. The CEU can be purchased individually or you can access as part of your Online Classroom Subscription.

1. Which drought type was NOT mentioned in the article? 4. Which Pacific Northwest state is showing the greatest percent
a. Socioeconomic. decrease in winter wheat yield this year compared with last
?
b. Agricultural. year? ’
c. Meteorological. a. Washington.
d. Hydrological. b. Idaho.
c. Oregon.
2. How much of the Pacific Northwest was in drought as of Au- d. None of the above.
gust 2021?
a. Lessthan41%. 5. To mitigate the lower irrigation water availability, Idaho grow-
ers are

b. Between 52 and 63%.
c. 74%.
d. More than 94%.

a. reducing water spending.
b. installing more efficient irrigation systems.

c. changing crop rotations.

3. How many severe droughts have been recorded in the Pacific d. All ofthe above.
Northwest?
a. One. c. Five.
b. Three. d. Nine.
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