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1]]10ns ]om Earth Day Observances Across the Nation

rongs jamming Fifth Avenue yesterday in response to a call for the regeneration of a polluted




From 1970s to 2010s:
33% decline in ozone pollution
64% reduction in nitrates

' 98%.reduction in lead
Remember acid rain?
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The continued release of CO, to the
atmosphere from burning fossil fuels would
“almost certainly cause significant changes”
and “could be J’eleterious from the point of

view of human beings [...] and marked
changes in climate, not controllable through
local or even national efforts.

U.S. President's Science Advisory to
President Lyndon B. Johnson 1966




Emissions - billions of tons of carbon dioxide per year
w1970 @ 2020
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Carbon dioxide concentration in parts per million
w1970 @ 2020
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Madison Average Annual Temperature Degrees F
W 1970s m 2010s
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Lake Mendota Days of Ice Cover
W 1970s ®m 2010s !
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Global Temperature
Since the Last Ice Age
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High CO, Future:
Sea level 151 ft (46 m)
higher than today.

1 WORLD WITHOUT POLAR ICE

' WORLD WITH POLAR ICE Settled farming begins; Industrial Revolution begins;
sea level about 160 ft (50 m) sea level about 8 in (20 cm)
lower than today. lower than today.

Low CO, Future:
sea level 49 ft (15 m)
higher than today
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1 WARMER THAN TODAY

Ice sheet one mile thick { COLDERTHAN TODAY
over Boston; sea level 420 ft
(120 m) lower than today.
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downerwoods - MetCam SC IR - Fri Oct 08 2021 123506 C5T - UTC-6
Carmera Temperat 4258
E}iDDSl_JrE: 40 & o
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urnichbiological - MetCam SC - Fri Oct 02 2021 140006 EST - UTC-5

Camera Temperature: 47 o T —— o




nillhaft - MNetCam SC IR - Fri Oct 08 2021 17:30:05 UTC - UTC-0
amera Temperature: 375







02 2021 140305 BRT - LUTC-3




Photosynthesis from space!

01/01/2000

So, can nature save us from ourselves?
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Who We Are

Since 1948 we have grown into one of the leading
departments in our field of Atmospheric and Oceanic
Sciences. We have strong graduate and
undergraduate programs which are nationally
recognized. We graduate about 15 Ph.D. and M.S.
students each year; our graduates are active in
research labs and universities around the world. We
graduate approximately 20 B.S. students each year;
they choose options allowing a focus on weather
systems or general atmospheric science.

Space Science and Engineering Center
University of Wisconsin-Madison

S,

Our faculty of 15 has long maintained breadth and '@Is,‘

special strength in three areas: \W} Center for Climatic Research
NELSON INSTITUTE

s UNIVERSITY OF WISCONSIN-MADISON

o Climate systems, including the ocean
« Satellite and re'wote sensing
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Number of trees, 2014

0 trees 5 billion trees 50 billion trees 500 billion trees
No data 1 billion trees 10 billion trees 100 billion trees 1 trillion trees
I i i
Source: Crowther et al. (2015). Mapping tree density at scale. Nature. OurWorldInData.org/forests « CC BY

Note: A tree is defined as a plant with woody stems larger than 10 cm diameter at breast height (DBH).




NEWS | PLANTS & ANIMALS

Earth home to 3 trillion trees, half as many as when
human civilization arose

New study provides a better tree count, but not a better understanding of forests

2 SEP 2015 - BY ELIZABETH PENNISI




The world has lost one-third of its forest since the last ice age

29% Land 71% Ocean
14.9 billion hectares 36.1 billion ha

o . 19% Barren land |10% Glaciers
71% Habitable land 28billionha | yoorreceres
10.6 bi||i0n heCtaI’eS This includes the world’s deserts, salt isthe land area

flats, exposed rocks and dunes. of Antarctica

Habitable land
10,000 years 57% Forest 42% Wild grassland & shrubs
befo’re present 6 billion hectares 4.6 billion hectares

1% Freshwater
akes and rivers

5,000 years 55% Forest 44% Wild grassland & shrubs
before present 5.8 billion hectares 4.8 billion hectares

1 billion hectares is equal
to an area the size of the USA.

1700 52% Forest 6% | 38% Wild grassland & shrubs
5.5 billion hectares s 4.2 billion hecares

. S R |
—

1800 50% Forest 4%| 9% | 36% Wild grassland & shrubs
5.3 billion hectares 917M ha 3.9 billion hectares . .
, The expansion of agriculture led to

[

the replacement of forests as well

) i 8% 16% 27% Wild grassland )
48% 5.1 billion hectares 2 ° as wild grasslands.

Crops| Grazin & shrubs
Half of forest loss occurred by 1900 |saamhal 1.67 biuiongha 2 billiem heciares

1900

| —

44% Forest 12% | 31% Grazing | 12%

o Crops
1950 4.7 billion hectares 12 bi”ioe1 ha 3.27 billion hectares 1.4bnha

| ——

2000 38% Forest 14% Crops|  32% Grazing 13%
4.1 billion hectares 1.5 billion ha 3.4 billion hectares 1.64bn ha

2018 38% Forest 15% Crops | 31% Grazing 14%

4 billion hectares 1.6 billion ha 3.2 billion hectares 1.74bn ha

. , . 1% Urban and built-up land
One-third of the world'’s forestsJ Almost half of the world’s habitable This includes settlements aﬁd infrastructure

have been lost - half of this land is used for agriculture. 150m hectares
occurred in the last century - 77% for livestock (grazing + crops for animal feed)
- 23% for crops for human food.

Data sources: Forests data from UN Food and Agriculture Organization (FAO); and Williams, M. (2003). Deforesting the earth: from prehistory to global crisis.
Agriculture data post-1950 from UN FAQ; pre-1950 data from The History Database of the Global Environment (HYDE
OurWorldinData.org - Research and data to make progress against the world’s largest problems. CC-BY




RESTORATION ECOLOGY

The global tree restoration potential

Jean-Francois Bastin'*, Yelena Finegold?, Claude Garcia®*, Danilo Mollicone?,
Marcelo Rezende?, Devin Routh’, Constantin M. Zohner', Thomas W. Crowther’

Tree Cover (%)
100
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http://www.nature.com/doifinder/10.1038/nclimate2392
http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.globalcarbonproject.org/carbonbudget/

Nature-Based Climate Solutions

Forests

Reforestation

Natural forest mgmt.

Avoided forest conv.

Ag. & grasslands

Avoided grassland conv.

Cover crops

Biochar

Alley cropping

Cropland nutrient mgmt.

Wetlands

Tidal wetland restoration

Peatland restoration

Avoided seagrass loss

B Maximum
B 100 USD Mg CO,e’

50 USD Mg CO e

10 USD Mg CO,e™"
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ABOUT US WHAT WE DO GET INVOLVED MEMBERSHIP & GIVING
Conservancy .

A Billion Begins with One

Planting a billion trees can help us curb the effects of climate change. It's a big number,
but we know we can do it with your help.

PLANT YOUR TREE TODAY




;f’é‘\ U.S. Department of the Interior

Press Releases

Newsroom Press Releases Schedules Video v Photos Blog Archive v

Trump Administration Furthers Commitment to One
Trillion Trees Initiative

10/13/2020

Last edited 9/29/2021
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New
Phytologist

Tansley review

Flux towers in the sky: global ecology from
space

Au”‘(‘;rf‘;" CO';SSPO”de”CG: David Schimel (), Fabian D. Schneider () and JPL Carbon and Ecosystem
David Schime,

Tel: +1 626 773 0943 Participants™

Email: dschimel@jpl.nasa.gov Jet Propulsion Lab, California Institute of Technology, Pasadena, CA 91101, USA

In situ . Space
Carbon equation Carbon equation
GPP =NEE__-R__, (night) RECO=NEEX602—GPPS|F—F|reCO
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1 yr clearcut (ThunderCrk)
4 yr aspen (RileyCrk)
10 yr aspen (NoseLake) L
80 yr hardwood (US-WCr) |
~ 2 yr thinned (US-WCr) E
350 yr (US-Syv) |
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Tree canopy cover loss/gain 1982-2016 (1000 sq km)

M Gross gain
160ceania

-

Net change

Gross loss _
South America

North America

Europe

Africa

1000

MONGABAY USING SONG ET AL 2018
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https://www.nytimes.com/2020/01/10/world/australia/australia-wildfires-photos.html




American :

Carbon markets like the
e Investors QCarbon - .
”V Iv" /Re gi StrY American Carbon Registry

» WINROCK IN

“independent” ‘ owners
3rd parties =




Bottom Line:
* Preventing deforestation and reforesting some areas

can increase removal of carbon dioxide from the
atmosphere and support ecosystems and society

However, not all tree planting is equally good,
considering risks, and in some cases negative effects on

water supplies or local land rights and subsistence exist

The worst effects of climate change will be primarily
solved by reducing fossil fuel emissions and addressing
the needs of the most vulnerable
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MetCam SC IR - Fri Oct 08 SEE =
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Temperature: 46,0 °C internal, -1.0 °C outs
RH: 0%, Pressure: 9610 millibars

Exposure: 00




