Climate Change:
Interconnectedness and
Co-Benefits
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Northern Hemisphere Summer Temperatures Have Shifted
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1987 — 1997
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1998 — 2008
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" Warmer than average The “extreme”
Extremely hot temperature events
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the land. Now they
cover 22.1%.
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Externality

Honey Bees Pig Farms




Lifecycle costs are especially important to consider for
solutions with higher upfront costs and low operating costs.

- The incentives for elected officials (short election cycles)

are often in conflict with a focus on lifecycle costs.
Financing mechanisms can be as important as the
technology. PACE (Property Assessed Clean Energy) is an
example of financing innovation.



How Does Climate Change Affect Food Supply?




Food Waste I\/Iore than Just Food |s Lost
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e 0 GAS EMISSIONS ANUALLY

37 MILLION PASSENGER VEHICLES' WORTH

2 -l 0/ OF THE U.S. AGRICULTURAL
0 WATER USAGE

MORE THAN: TEXAS + CALIFORNIA + OHIO

-l 2 5 CALORIES PER PERSON PER DAY

THAT IS HALF OF THE RECOMMENDED DAILY INTAKE FOR ADULTS
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$218,000,000,000

WHICH IS EQUAL TO 1.3% OF THE U.S. GROSS DOMESTIC PRODUCT (GDP)



Food Waste - More than Just Food is Lost

As stated in Livable Frederick, the county
has a goal to achieve a 60% food waste
recycling target for 2025, which represents
recovery of 15,000 tons annually.

We are not currently on track for this goal.



How Does Climate Change Affect Food Supply?
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threatening global nutrition by

in food crops like rice, wheat, and soybeans.

roource: Blo yetal.]

L
, ¥ LA
A Photo3,02007 isto kph7 .

[



\ 4 Z. ,HN _U >~y ]

g by U R
- .‘ .M ‘;\‘4 # A\Tl‘.“. .y
v -,., ‘ﬂv/ ///A.» Aux

> s
N «
SN 4
oy
¥y

N
F "
1t EY 4
*
Y 2 » " e
0 :
— . NN I N
Y . . - L IA ¢ ) \
: " Y N »
: 1 - - JM%
f
" o/
’ . - - g ™
{ e . : ’ 1 S
« Y . . - LA -~ <
— -3 S
w1 Cae e = 15
TN
§ . A /492
A ,(JA
o 4 2 W

v,
& ..}{l.lv.“/.‘. -

2017 Frederick County had
wheat and soybeans.
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How Does Climate Change Affect Water Availability?

Reduced Supply Increased Demand



Global Water Use

12% Domestic Use

19% Industrial

69% Agriculture

Source: FAO, 2012. Photos: © iStockphoto/Kenneth Wiedemann; © iStockphoto/Courtney Keating; © iStockphoto/Brenda A. Carson



Flooding In Frederick County

Impacts Include:

- Damage to infrastructure

- Personal risk/injury

- Damage to homes,
businesses, and farms

- Loss of income - R

» Impacts to farm o A B s
operations
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Heat Stress

Peak Apparent Temperature
Valid: 07/02/2018 06:00 AM - 07/02/2018 11:00 PM EDT
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Interconnectedness



isk from Extreme Weather
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Energy-Water-Food System Interdependencies

Water pumping, purification, transport

Cooling, hydropower,

extraction, processing,
sequestration

Pollution

Fertilizer,

farm fuel,

chemicals, Biofuels Pollution
processing,

refrigeration,
transport, Irrigation,
irrigation processing
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Impervious Pavement Health Benefits Encourage

People to Embrace Change
Lower Emissions, Reduction

in Fossil Fuels

Better Health Due to Less Pollution Water and Ag Benefits



- Benefits can be economic or quality of life.

- May or may not be quantifiable.

- Even when not quantifiable, cost savings are real.
- Often referred to as a win-win scenario.

- May Increase stakeholder engagement.



- Research is showing that air pollution is
much worse than we thought.

- A transition away from fossil fuels would
result in vast improvements in air quality and

) massive health cost savings.
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- This cost savings would more than offset the
cost of a transition away from fossil fuels.
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- We are not acting quickly enough. While slower, emissions are still increasing.

- [naction is far costlier than action.

- We need to be bold, ambitious, and data/science driven.



