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*National Climate Assessment Findings

— 2019 Overview

A Few Regional Tools & Information (that may come
in handy)

«2020 Spring Outlook

— if there is time....



US Global Change Research Program

Global Change Research Act (1990):

“To provide for development and
coordination of a comprehensive
and integrated United States
research program which will assist
the Nation and the world to
understand, assess, predict, and
respond to human-induced and
natural processes of global change.”

: *} United States

Global Change

Research Program
13 Federal Departments &
Agencies + Executive Office
of the President

e 300+ Authors
2 years writing & reviews
Every 4 years
Public Engagement

More information:

http://www.globalchange.gov
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Ch. 1 | Overview

Our Changing Climate:
Regions

C&\’ U.S. Global Change Fourth National Climate Assessment, Vol Il — Impacts, Risks, and Adaptation in the United States
e Research Program nca2018.globalchange.gov



@Y S

Table of Contents

Global Change
earch Program

Overview
Our Changing Climate

National Topics

Human Health V.
Tribes and Indigenous Peoples

Climate Effects on U.S.
International Interests

Response

* Reducing Risks Through
Adaptation Actions

* Reducing Risks Through
Emissions Mitigation

«  Water * Sector Interactions, Multiple
. Stressors, and Complex ]
* Energy Supply, Delivery and VI. Appendices
Systems
Demand
. | Chat * Process
. r and Land- IV. Regiona apters . .
LT_Ind Cover and Land-Use & P * Information Quality Act
Change * Northeast .
. * Data Tools and Scenarios
Forests +  Southeast .
* International
* Ecosystems, Ecosystem « U.S. Caribbean
Services, and Biodiversity * Frequently Asked Questions
*  Midwest
* Coastal Effects .
* Northern Great Plains
* Oceans and Marine Resources .
* Southern Great Plains
* Agriculture and Rural
Communities * Northwest
*  Built Environment, Urban * Southwest
Systems, and Cities * Alaska
* Transportation * Hawai’'i and U.S.-Affiliated
«  Air Quality Pacific Islands
Fourth National Climate Assessment, Vol Il — Impacts, Risks, and Adaptation in the United States

nca2018.globalchange.gov



2017 2018

(ﬁ\’ U.S. Global Change Fourth National Climate Assessment, Vol Il — Impacts, Risks, and Adaptation in the United States
-»/ Research Program nca2018.globalchange.gov



Ch. 1 | Overview

' Introduction: NCA4 Vol I

e Earth’s climate is now changing faster than at any point in
modern civilization.

* These changes are primarily the result of human activities.

 The impacts of climate change are already being felt across
the country.

 Americans are responding.

 However, neither global efforts to mitigate the causes of
climate change nor regional efforts to adapt to the impacts
currently approach the scales needed to avoid substantial
damages.
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Figure 1: Global Temperature

Caption: (left) Global annual average temperature has increased by more than 1.2°F (0.7°C)
for the period 1986—-2016 relative to 1901-1960. Red bars show temperatures that were
above the 1901-1960 average, and blue bars indicate temperatures below the average.
(right) Surface temperature change (in °F) for the period 19862016 relative to 1901-1960.
Gray indicates missing data. From Figures 1.2. and 1.3 in Chapter 1.
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Slight Shifts Can Have Big Impacts



The Ten Warmest Years Globally

(1880-2019)

The following table lists the global combined land and ocean annually
averaged temperature rank and anomaly for each of the 10 warmest
years on record.

RANK 1=WARMEST
YEAR  ANOMALY °C ANOMALY °F

1 2016 0.99 1.78
2 2019 0.95 1.71
3 2015 0.93 1.67
4 2017 0.91 1.64
5 2018 0.83 1.49
6 2014 0.74 1.33
7 2010 0.72 1.30
8 (tied) 2005  0.67 1.21
8 (tied) 2013 0.67 1.21

10 1998 0.65 117



Figure 6.1: Observed Warming

Observed changes in annual, winter, and summer temperature (°F). Changes are the difference between the average for present-day (1986—2016)
and the average for the first half of the last century (1901-1960 for the contiguous United States, 1925-1960 for Alaska and Hawai‘i). Estimates are
derived from the nClimDiv dataset. , (Figure source: NOAA/NCEI).
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Ratio of Daily Temperature Records
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Minimum Temperature Trend U.S.
Annual and Summer




Maximum Temperature Trend U.S.
Summer




®)

U.S. Global Change
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Our Changing Climate:
Scenarios
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Fig. 1.3: Projected
Changes in U.S.

Annual Average
Temperature

Annual average temperatures
across the United States are
projected to increase over this
century, with greater changes at
higher latitudes as compared to
lower latitudes, and under a higher
scenario (RCP8.5; right) than under
a lower one (RCP4.5; left). This
figure shows projected differences
in annual average temperatures for
mid-century (2036-2065; top) and
end of century (2071-2100;
bottom) relative to the near
present (1986-2015). From Figure
2.4, Ch. 2: Climate (Source: adapted
from Vose et al. 2017).
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https://science2017.globalchange.gov/chapter/6#fig-6-7
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Projected Change in Number of Days Above 90°F
Mid 21st Century, Higher Scenario (RCP8.5)

Fig. 6.9: Projected
Changes in U.S.

Temperature
Extremes

20 — 40 more days

Projected changes in the number We'gzt__ef,Mum'Mode' Mean

of days per year with a maximum 0 10 20 30 40 50 60 70
above 90°F (top) and a minimum
temperature below 32°F
(bottom) in the U.S. Changes
represent the difference
between the average for mid-
century (2036-2065) and the
near-present (1976-2005) under
the higher scenario (RCP8.5).
Image from the Climate Science

Special Report, 2017. 20 - 30 fewer days
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Warm Air Holds More Water Vapor

e Saturation vapor pressure is the
total amount of pressure exerted if
the air were saturated (relative
humidity 100%)

* Nearly doubles for every 10
deg Cincrease in temperature

 Warm tropical air can hold 4-10
times as much vapor as cold,
dry air

* Consequently more latent heat
release in storms, more
precipitation
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Recent 30 years (1986-2015)

compared to the past (1901-1960)

Trends in Flood Magnitude

Figure source: Peterson et al. 2013



Precipitation Trends (from NCA3)




Observed Change in Very Heavy
Precipitation




Heavy Rainfall

* Daily 20-year Return
means amount of
rainfall expected to
occur, on average,
once every 20 years

 Amounts have
increased more than
0.4 inch in places
(slight decrease in
some places)

 Varies geographically
by season
NCA4

d Adaptation in the United States
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Ch. 1 | Overview

Fig. 2.5: Projected

Changes in U.S.
Seasonal Precipitation
Amounts

In the future, under the higher
scenario, the northern U.S. is
projected to receive more
precipitation, especially in
winter and spring by 2070-2099,
relative to 1986-2015. Areas with
red dots show where projected
changes are large compared to
natural variations; areas that are
hatched show where projected
changes are small and relatively
insignificant. Adapted from
Easterling et al. 2017.
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Fig. 2.6: Projected
Changes in U.S.

Heavy Precipitation
Events

Heavy precipitation is becoming
more intense and more frequent
across most of the U.S., and 10 — 20% increase 10 — 40% increase
these trends are projected to
continue in the future. Projected
trends are shown for a lower and
a higher scenario for the period
2070-2099 relative to 1986-2015.
Adapted from Easterling et al.

2017.
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An Amazing String of Months

* Ending in October 2019, nationally, the wettest 8, 9,
10, 11, 12, 18, 24, 36, 48, 60 months on record

e 125 years of record
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Precipitation Trends for the U.S.

Fall = 0.10”/decade
Winter = 0.02”/decade
Spring = 0.06”/decade

Summer = 0.02”/decade
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Billion Dollar Weather and Climate Events

30

https://www.ncdc.noaa.gov/billions/time-series
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Monthly (North Central) Regional Climate Webinars
Real-Time Climate Service Support

©QBAwith “experts”

* Past, Current, Outlook Conditions —

* Highlight past events and anomalies
* Discuss impacts and potential impacts
* Outlook with potential impacts
* Presenters: State Climate Offices & NDMC & USDA

https://attendee.gotowebinar.com/reqister/7528179497868100876



https://attendee.gotowebinar.com/register/7528179497868100876

Climate Support: Routine Briefs

gle page
* Past, Present, Future —
* Non-technical

+ Event Based

* ENSO or Extreme

* Non-technical

* As needed

* Potential regional impacts
* High interest

+ Multi-Partner




Early Warning: 2020 Example




Outlooks for March 11-17, 2020
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Outlook for March - May

Probability of Below
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Outlook for June - August
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Greater Mississippi River Valley
2020 Feb-March-April Flood Outlook

to flood.

Particular concern

along:
Red River of the

\ North
N - James River

Big Sioux River
Upper Mississippi
River
Lower Missouri River*

As of 2/27/20
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