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What’s in the Report:
• Observed and future changes in 

climate and extreme events
• Impacts on Water Cycle
• Impacts on Forests
• Impacts on Agriculture
• Management Strategies



Observed Climate & Weather

WEATHER

What occurs 
day to day –

“2018 was a 
very wet year 
with more than 
70 inches of 
more of rain”
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CLIMATE

20 to 30 year 
average of 
weather –

“Baltimore County 
receives about 44 
inches of rain a 
year”



Observed Changes in Temperature

USGCRP 2017

(1901–
1960)

1986–2016 relative to 1901–1960



Observed 
Changes in 
Precipitation
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Peterson et al. 2013/ 
USGCRP 2017



Since 1958, increasing trend of “very heavy” precipitation
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updated from Karl 
et al. 2009

1958 to 2012 
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Since 1900, Baltimore County has experienced increased precipitation 
and temperatures 

6” more inches of rain per year today compared to 1900 
(15% increase)

Annual minimum temperature rise of 3.6F since 1900
Annual maximum temperature rise of 2.4F since 1900



Last year, 2018, was wettest year on record 
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Highs act like “giant mountains” 
making it difficult for storms to 
move out quickly

https://www.climate.gov/news-features/event-tracker/soggy-summer-mid-atlantic-2018



Observed Extreme Events in Baltimore County

Based on Data from NOAA Storm Events Database

• Flash floods 
and high wind 
were the most 
costly (80% of 
$27M)

• Heat caused the 
greatest number 
of reported 
injuries (200), 
followed by 
winter weather 
(18)



Global Warming by 2100 due to Heat-Trapping Gases
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USGCRP 2017Stop emissions today, committed to additional rise ~1.1°F

(1901–1960)

“Business As 
Usual” Scenario

“Optimistic” 
Scenario
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Relative to 1970-1999

NOAA NCDC / CICS-NC)

Interior U.S. tends 
to gets hotter than 
coastal locations

Greater rise 
northward

“Business as Usual”  (RCP8.5)

“Optimistic” (RCP4.5)

Relative to 1976–2005

“Optimistic” (RCP4.5)

“Business as Usual”  (RCP8.5)

Projected Annual 
Average Temperature 

Change in Next 30+ years
(mid 21st century) 

Change in Next 60+ years
(late 21st century)



NOAA NCDC / CICS-NC)

Relative to 1970-1999

Continued Increase 
in Rainfall

Continued Concerns of 
Summertime Drying

What’s Projected in about 
60 years 
(Business as Usual)



Projected Annual Changes in Temperature and Precipitation



Temperature Projections

Winners:  Longer growing season,  Crops/crop rotation, Weeds, Insects, Less salt on roadways
Losers:  Reduce winter dormancy needed for some crops (fruit trees)



Heat Events

Losers:

Urban areas

At risk populations 
such as older adults, 
very young, existing 
health issues

Outside workers 

Reduced time spent 
outside



Precipitation Projections

Observations show the water cycle relationships
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Rain Events Projected to Become Heavier

Low “relative” 
elevation indicates a 

higher risk of 
getting flooded

Precipitation Events (Optimistic Future)

Precipitation Events (Business as Usual)



Key Findings: Crops 

• Based on future projections, this area could be a “winner” for crops compared 
to other parts of the country (Western U.S., Midwest, Southeast)
• On average, County will receive enough rainfall throughout the year

• Farmers will need to manage heavier precipitation events and hot summer temperatures 

• Crop management strategies for a changing climate
• Conservation tillage

• Organic production

• Cover crops

• Crop rotation

Improves water conservation, reduce soil erosion, reduce 
compaction, increase planting and harvesting flexibility, reduce 
synthetic fertilizers, reduce weeds/pests

Reduces fuel consumption, increase soil capacity to absorb carbon 
dioxide (greenhouse gas)

“The County is ranked in the top ten jurisdictions nationally in agricultural land preservation with 

preserved lands and parkland.”  [Baltimore County Maryland Government]



Forest Services

• Reduction of flooding and soil erosion during storms

• Stabilization of watersheds

• Clean water to streams through nitrogen absorption (denitrification of the water)

• Provide critical habitat for wildlife

• Provide venue for nature-based recreation

• Provide aesthetic enhancements to the landscape

• Cool surrounding areas

• Reduce greenhouse gases through carbon sequestration (trees absorbing carbon dioxide from the surrounding air)
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Key Findings: Forests 

• Trees tend to be less sensitive than crops to projected changes
• Temperatures get too hot for Oak trees by end-of-century under Business as Usual

• More immediate concerns to watch out for that could be amplified by climate
• Pests, saturated ground, fragmentation limiting tree mobility



Northwestern Baltimore County:

• Abundant with prime, productive soils suitable for agriculture

• Could be a “winner” for crops compared to other agricultural communities 
across the country

• Forests and soils can play a key role in helping to reduce greenhouse gases

• Has long-standing programs, incentives, and easements in place to protect 
agricultural lands

Moving forward: water management in the face of heavy events 
particularly in areas already seeing issues; determining best practices for 
coping with heat events
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Key Findings:  In Sum 



Thank you!
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