North Carolina Institute for Climate Studies
Inspire. Advance. Engage.

Multivariate Analysis of Drought Conditions
in the United States: 1895-2016

Jared Rennie and Jesse Bell

North Carolina Institute for Climate Studies (NCICS)
National Centers for Environmental Information (NCEI)
Asheville, NC

Zuha Jeddy

National Center for Environmental Health (NCEH)
Centers for Disease Control and Prevention (CDC)
Atlanta, GA

NC STATE UNIVERSITY



Drought Impacts

 Environmental Impacts

— Agricultural production
— Air quality
— Wildfires

e Health Impacts

— Quantity and quality of water
— Food and nutrition
— lllness and disease
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Pathway Between Drought and Health

Environmental &
Institutional Context:
Agricultural management
practices
Preparedness of health
departments
Local environmental conditions
Power, transportation,
communication, and healthcare
infrastructure

ncics.org
ncsu.edu

¥

Exposure Pathways:
Dust and dust storms
Wildfires
Decrease in water quality and quantity
More Intense Heat Waves
Changesin vector habitat and range
Loss of agriculture and food security

Y

Health Outcomes:
Infectious disease
Mental health consequences
Injuries
Respiratory issues
Hunger/Famine
Heatillness
Gastrointestinal llIness
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Social & Behavioral
Context:
Social determinants of health
Occupation
Rural population
Limited english proficiency
Dependence on caregivers and
medication
Recreational activities
Water supply




Drought Data at NCEI

 Palmer Drought Severity Index (PDSI)
— Palmer 1965
e Standard Precipitation Index (SPI)
— McKee et al. 1995
e Standard Precipitation Evapotranspiration Index (SPEI)
— Vincente-Serrano et al. 2010
e United States Drought Monitor (USDM)
— Svoboda et al. 2002

U.S. Climatological Divisions

Period of
Spatial Scale Temporal Scale Record

PDSI Climate Division Monthly 1895-Present
SPI 5 km Grid Monthly 1895-Present
SPEI 5 km Grid Monthly 1895-Present
USDM Sub-County Weekly 2000-Present
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Methodology

Goal #1: Develop a consistent approach to evaluate drought data
at the county level for CONUS

- Spatial Scale Temporal Scale m Methodolog Result Scale

PDSI Climate Division Monthly 1895-Present Areal Average County

SPI 5 km Grid Monthly 1895-Present  Grid point Average County
SPEI 5 km Grid Monthly 1895-Present  Grid point Average County
Usbm Sub-County Weekly 2000-Present None County
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Methodology

Goal #1: Develop a consistent approach to organize drought data
at the county level for CONUS

CONUS pdsi 2016 12
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Methodology

Goal #2: Provide statistical measures to help understand drought

severity and its potential impacts.

e Percentiles

Number of months a county experiences extreme drought
10t and 01t Percentiles

e Trends

Overview of drought severity over time
1895-2016
1950-2016
1980-2016
2000-2016

* Exposure

Help assess vulnerability County exposure (E) score = a + (X -X_)x{d — a)
Luh et al. 2015 ( Xy = X))
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RESULTS
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Monthly Value of PDSI for July 2016
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Monthly Value of SPI for July 2016
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Monthly Value of SPEI for July 2016
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Weekly Value of SPEI for July 19th 201
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# Months Since 1895 Where spi Lower than 10th Percentile
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# Months Since 1895 Where spi Lower than 01st Percentile
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spei Mann-Kendal Trend: 1895-2015
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spei Mann-Kendal Trend: 1980-2015
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pdsi Exposure Index

0.1

Q v% Y / =
| <
11
%””:i- 1 I_ | \J
\\ =
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

% Exposure



Drought Data on CDC’s Website

» Data released on CDC Health portal on March 14, 2017: https://ephtracking.cdc.gov/

C' @ Secure https://ephtracking.cdc.gov/download Y :

Downloadable Datasets

Mational Environmental Public Health Tracking > Resources > Downloadable Datasets

National Environmental

Public Health Tracking

RO Downloadable Datasets

+
Health Effects + n D
+
+

Population Health
Datasets for Download

Quick Links
The Tracking Network provides downloadable data in two formats. You can query and view data for each Tracking Network content area in maps, tables,
Resources = andcharts through the Data Explorer and you can download datasets for the content areas listed on this page. Unlike Data Explorer data, the datasets
- resented here for download have not been aggregated spatially or temporally.
Communication Tools + P n ordownio veno ggregated spatially or temp ¥
Traini Data included below is subject to be changed, updated or reviewed at any time.
raining

Join our List-serv Drought

Document Library Each of these datasets provide data at the county level. The first three Palmer Drought Severity Index.zip &

. datasets include monthly index data from 1895-present. The U.S. -
Quick Reports + 4 P Standard Precipitation Index (Pearson).zip &1

Drought Monitor dataset features weekly drought monitor values
Technical Notes

(ranging from 0-4) from 2000-present. Standard Precipitation Evapotranspiration Index (Pearson).zip =)
Scientific Publications Additional information is included in the readme.txt located inside the U.S. Drought Monitor.zip &)
Tracking APl Help download .zip.
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https://ephtracking.cdc.gov/

THANK YOU!

https://ephtracking.cdc.gov/

Email: jared@cicsnc.org
Twitter: @jjrennie
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