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Overview: Projects By The Numbers
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outcomes

Keeping Fisheries from Encountering
the Endangered Atlantic Sturgeon

Commercial fisheries in the Delaware Bay are more than happy to
avoid the endangered Atlantic Sturgeon. With risk alerts from the
Atlantic Sturgeon Forecast Warning System, they can.
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Sustainable Science for
the Sustainable
Cashmere Project, South
Gobi, Mongolia

Becky Chaplin Kramer
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Livestock trends in Mongolia, post deregulation
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The Sustainable Cashmere Project Is a new Inifiative that aims to use market
mechanisms ’ro fos’rer sustainable practices and deliver measurable improvements on
rongelcnds, fe and livelihoods through the cashmere supply chain in Mongoﬁhfa

»

Cnshmere
Project



Sustainable
Cashmere
Project

KERING

natural
capital

PROJECT

Measurements

Rangeland monitoring

Earth observations &
rangeland modeling
to complement
on-the-ground
moniftoring

Improvements in value
addivon from cashmere T

Goals Actions Incentives for action

Improvements in
wildlife habitat and No poaching

populaton

Certification  Capacity building

Improvements in
r:mgelnnd condition

Pasture management

Breeding

and livestock products S()l’ling, (‘le':ming






Where should field resources be deployede The Good Growth Company

How should herd size be adapted to changing condifionse
What are the risks of management strategies and how can they b
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natural

w The Good Growth Company Mean observed biomass
capital ﬁ
WCS KERING

PROJECT A }ngwﬁ

Rangeland Production Model (RPM)
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http://viz.naturalcapitalproject.org/rangelands/

Validation across o xangeland production modeling

orecipitation gradient NTS—

1600+

Model accuracy improved using satellite & soo
climate data (CHIRPS precipitation, ,
MODIS LST) and calibrated with
vegetation indices (MODIS NDVI) .
15 transects, 5 replicates each = 75 sites across Mongolia (2014: p = 0.82, p <0.001; 2015: p = 0.78, p = 0.00T)
15 .7
. 10 13
_ // 14
%600 . 9 2 ”
Euf 2 11
é 9 10
%400- 11
é ,6’/ 1'37 1
1 500 51 7 3
b S 67 14
4 4,/ 15

Simulated biomass, RPM (kg/ha)



Change under future | Rangeland production modeling

climate conditions
,J

Current

Future (2070)

Cumulative >]  Average diet
biomass (April sufficiency

— Sept) <l (April - Sept)
100 kg/ha

I8000+ kg/ha




What role can
Mmanagement

olay amidst
climate
changeve¢

Grazing Impacts
matter more In
more productive
climates;

will matter more
under future
climate
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How much has management confributed to rangeland health

Are changes in grazing management able to offset
mmmg Impacts enough fo have a nefpositivedmpacte
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Median

Median
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LandTrendr
(Landsat past 10 years)
Ditfferent trajectories of the

A relationship between
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0.075
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precipitation & greenness
Positfive residuals =
better than average

2018
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KERING

Tonro

LandTrendr Clusters

W Decrease/Spike |Degradation?
"W Increase
Stasis/Gradual Increase

The Good Growth Company

' How can we improve monitoring designe



Wet year (2018)

Grazing difference
(Cumulative live biomass)

IMoximum difference

Minimum difference



Wet year (2018) Combined rT.\Ode‘_

razing difference on degraded pixels
umulative live biomass)

IMOximum difference

MIinimum difference



Dry year (2019)

Grazing difference
(Cumulative live biomass)

IMGximum difference

MIinimum difference



Dry year (2019)

Grazing difference on degraded pixels
Cumulative live biomass

Ilv\qximum difference

NnNiMum difference



How can we Improve monitoring designe

andTrendr Clusters
Landsat past 10 years)

mDecrease/Spike
Bncrease

Stasis/Gradual Increase
BSteep Increase

Wl op 25% grazing impact on
degraded (Decrease/Spike)

pixels in wet or dry years

mportant areas fo watch for monitoring
e High potential areas for intervention
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SCO“DQ Up . | The Good Growth Company
I’egeﬂel’OTlve QI’OZIHQ I Where should field resources be deployed?

o ThrOUQh COmblﬂed -.' low should herd size be adapted to
Nngin ndifionse
modeling & monitoring | ="

What are the risks of different management
sfrategies and how can they be managedze

— N hitps:.//www.goodgrowth.earth/
i IRPM -
omegmgdismbuﬁm =~ “Putting regeneration af the center of business,
it 4 4 D using the best available science to define
-~ regeneration”

bchaplin@stanford.edu

' ' Tonrok K ASAM capital

@beckyck @natcapproject
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Coral disease
forecasting In the

tropical Pacific

A new tool hosted by
NOAA Coral Reef Watch
Megan Donahue
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https://www.instagram.com/shaunwolfephoto/?hl=en

Coral disease Impacts are widespread
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TISSUE LOSS B e —— .
. et | — An early warning
PO P g system for

coral disease

Five Pacific regions

Multiple disease types

Multiple host species

o Satellite-derived
environmental drivers
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Our partners and end-users

NOAA Satellite and Information Service \,VV

National Environmental Satellite, Data, and Information Service (NESDIS)

DOC > NOAA > NESDIS > STAR > CRW

34

SR

63 Coral Reef Watch

USCRTF | CRCP | NCRMP | CoRIS

po—

Daily Global 5km Satellite Coral Bleaching Heat Stress Alert Area
(Version 3.1, released August 1, 2018)

NOAA Coral Reef Watch Daily 5km Bleaching Alert Area 7-day Maximum (v3.1) 8 Aug 2021
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https://www.instagram.com/shaunwolfephoto/?hl=en

New experimental product

<

NOAA Satellite and Information Service V\/V

/ :
- ' NE b S Coral Reef Watch
National Environmental Satellite, Data, and Information Service (NESDIS) “.:’} ra a c

DOC > NOAA > NESDIS > STAR > CRW USCRTF | CRCP | NCRMP | CoRIS

Multi-Factor Coral Disease Forecast
(Version 1.0, released May 4, 2021, experimental product)

¥y &

Coral Reef Watch Home
About Us
Products Overview

Near-Real-Time Data
(5km Resolution)

Click on a region or select from dropdown: \ Region

Multi-Factor Coral Disease Forecast Product Description
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Upcoming Trainings & Tool Demos

Reef Futures 2021 Ocean Sciences
December 12-17, 2021 Feb 27 — Mar 22, 2022
Key Largo, Florida Honolulu, Hawaii

ICRI "OCEAN
—__
B SCI ENCES

, MEETING 222222222222222222222

reeffutures.com www.aslo.org/osm2022
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Derek Manzello, NOAA Coral Reef Watch
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Colorado Ecological
Forecasting

Monitoring Post-Fire Cheatgrass
(Bromus tectorum) Distribution to
Inform Management Planning

Alix Bakke*, Christopher Tsz Hin Choi, Alex Posen,
Monika Rock, & Nikole Vannest
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Project Overview

Cheatgrass & Wildfires

Cheatgrass is an invasive species in the U.S.

Fire has the potential to create more
cheatgrass habitat

Cheatgrass has the potential to create more
frequent fires

Objectives

43

Determine preferred Detect and map
post-disturbance cheatgrass within
cheatgrass growing  the predicted area of

conditions suitable habitat

N Y
\ o Field Sample
¥ Study Area
| Burn Treatment
> [ ] Cameron Peak Fire
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Methodology

Habitat Suitability & Detection Models

Field Predictor
Validation Variables

Points

Sentinel-2 MSI

Tools:
« Google Earth Engine
From The ® AI’CGlS PI’O

US Forest Service

Software For

, Boosted Habitat Suitability &
Assisted Habitat Bli{elalelIp i Rael(=H] Generalized - : Detection Maps
Modeling Model Linear Model e’a’ejs'lon

(SAHM) ode
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Results

Habitat Suitability Model , Importance using the change in AUC

when each pr-edicior is_pequfeﬁd

Northness . l |’..

Suitability

Topographic . . l*l I
Diversity | :
Elevation = - | F
2 |
0
O Landform - - [t“
5
=
> mTPI + |
S
O
e
RS, Slope - .
O
v
o ppt &
1
dNBR 3 @ cv
* tfrain
<> Study Area -
i @ Cheatgrass Presence importance
"i\: 3 ‘!5.;;"" o TR . 'b,, ‘ :’.
& AR SR RIS i D Cameron Peak Fire
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Results

Detection Model

46

- Cheatgrass Detected

' Cheatgrass Absent
‘ Cheatgrass Present

I | I L 0L LI

Differenced Tasseled cap brightness
5/6 - 6/10

N 1 T L

Differenced Tasseled cap wetness
5/6 - 6/20
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Conclusion

47

Using a combined approach of habitat suitability
and detection models created accurate cheatgrass

maps.

Post-fire cheatgrass detection Is possible within a
short time frame If there's changes in vegetation.

Remote sensing provides a time and money
saving method for mapping cheatgrass.

Image Credit: USDA/NRCS
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L and-cover change and
capacity building across
Amazonia and beyond
Stephanie Spera, PhD

University of Richmond
NASA-SERVIR
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NASA - SERVIR
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What iIs SERVIR

SERVIR focuses on countries in Asia, Africa, & the Americas @ S p ace tO VI ag e

SERVIR

USAID Washington
SERVIR Science NASA Headquarters

Coordination Office

* Working
\% * Together

SERVIR Mekon
( ’ O ADPC 8
SERVIR Amazonia () *ﬁ ‘
&3

SERVIR West Africa
i CILSS / AGRHYMET v SERVIR Eastern &
Southern Africa

vy * Applied Sciences

FOCUS COUNTRIES
I ADDITIONAL REACH

"wd}‘
ZCIAT S
~ SERVIR
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The Amazon
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nature

NEWS FEATURE | 25 February 2020
Projected changes in rainfall and climate could radically reduce

When Wi“ the Amazon hit a tipping the Amazon rainforest before the end of this century

Under early 21st century climate Under late 21st century climate

pOint? (2003-2014) (2071-2100)

Scientists say climate change, deforestation and fires could cause the world’s largest

. . . , e _d%, v
rainforest to dry out. The big question is how soon that might happen. aolse "4 o
Ignacio Amigo j e

R AR Climate stable
: . e e for rainforest
. ' ' : Vulnerable unstable
region. May support

rainforest or savanna

v :
=] am -
4 0"'8'0“ nurse. Guardian graphic. Source: Staal et al, Nature Communications, Obbe Tuinenburg
&= . .
o
- 'y ] - ”

Development Pushes Amazonia
Toward Its Tipping Point

® by Robert Toovey Walker

ir

- -
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Under early 21st century climate
(2003-2014) (2071-2100)

Climate stable
for rainforest

Vulnerable unstable

region. May support
rainforest or savanna

Guardian graphic. Source: Staal et al, Nature Communications, Obbe Tuinenburg

o4

10°S

Under late 21st century climate
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Forest {
0 Agriculture and Grass
M Wetland
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m Water
' J
Spatal reference N N
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Yurda Indigenous Communities 2013

2013 workshop in Yurua, Peru

50 participants from indigenous
groups along the Yurua headwaters

2014 Climate Change Declaration In
follow up workshop
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Ecosystem services

Infectious disease forest
mediation production

regional

climate habitat
and air preservation
quality biodiversity
regulation
carbon water flow
sequestration regulation
water
quality
regulation
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crop
production

Ruth DeFries et al. 2004, Foley et al. 2007

crop
production
Infectious disease forest
mediation production

regional .
climate habltat_
and air preservation
quality biodiversity
regulation
carbon water flow
sequestration regulation
water
guality
regulation
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Observed effects of land-clearing on the local
nhydrologic cycle In the Eastern Brazilian Amazon

High ET rates

""""

Low ET rates

i/

Landsat 8 Data MODIS ET Data
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How has land use and land cover changed?

What are the effects on these land-cover changes
on ecosystem services?
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How has land use and land cover changed?

Deforestation and degradation
Open source tools

Transferable knowledge

Reygadas et al. Under review
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What are the effects on ecosystem services

Minimum temperatures increasing
Maximum temperatures increasing
Not correlated with forest disturbance
Correlated with ENSO & NAO
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What are the effects on ecosystem services

Remotely-sensed data

LST (celsius)

35

30

25

20

15

10

Acre and Ucayali: Mean monthly LST by forest condition, 2003-2020

OJ Non-forest
O Intact forest
B Degradation
B Deforestation

Jan Feb Mar Apr May Jun Jul Aug Sep Oct No

MODIS 1 km LST data
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Dec

True mean Jan temp
®¥Fyo— surface (2003-2020)

.

Hypothetical mean
Jan temp surface
(2003-2020)

—
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Capacity-buitding
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LENIN - ECUADOR Imagenes Satelitales CODED Disturbios
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Mapping changes In real time

Area of Interest Plot
= & Time Series of NDVI and EV in Ucayli-Peru and Acre-Brazil
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‘m Created by Valerie Galati (University of Richmond ABSAT, 2021)
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Proposed roads
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Going glehal
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SERVIR

67

Global LCLUC mapping collaboration

Cross-hub and cross-theme collaborations

Alert systems
(Fire,
Forest

Disturbance)

Tree Height
(GEDI,
Sentinel-1,
ALOS/PALSAR
NISAR)

Crop Type
(Optical &
SAR)

Degradation
(CCDC,
LandtrendR,
Machine
Learning)
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Scenarios
Modelling

Regional
Land Cover
Monitoring

System




Thank you!

sspera@richmond.edu

and thanks to my collaborators D. Salisbury, Y. Reygadas, and \/. Galati , and
the Amazon Borderlands Spatial Analysis Team at URichmond
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Video
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Ecological Forecasting
Project Testimonials

Keith Gaddis

Program Manager, Ecological Forecasting
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THANK YOU!
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