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How are forests changing?

Key
Cha I Ienge What is the restoration
potential of forests?
Areas

What is the fire risk for forests?

What is the restoration time of
forests?
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+A How are forests changing?

Degradation — Reduction in aboveground biomass from an area that remains
forest after disturbance
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~. 8 Methodological Approach

Activity in Mexico and Ghana

Forest Plot Data ALOS Palsar/2
L-Band SAR Data

Calibrate

Census 1.
Calibrat Change 1
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Degradation - Mexico

Major Degradation — 0.3%
Moderate Degradation — 3.9%
Minor Degradation—12.8%

® Forest Plots
[ Sierra del Tigre

Non Forest Areas
Forest Change Class
I Major Degradation
[ Moderate Degradation
[ | Minor Degradation
UGN [ No Change
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Q What is the restoration potential of forests?

. Machine learning
Climate

WorldClim2 N " model
Random Forest

Soil
SoilGrids

Landcover
Hinterland Forest
Landscapes
ESA-CCI

¥ 37 SNy
5 % 4

PTHE \QNWERSIT‘YQfEDINBURGH
School of GeoSciences



Observed AGB (mid 2000s)

. INDONESIA; Area ~1.9 million km?

AGB.s / Mg(C) ha™?!

Observed AGB in mid-2000s:
5 ~20.6 billion Mg(C)

Potential AGB in mid-2000s:
~30.8 billion Mg(C)

~_ AGB deficit in mid-2000s:

~10.2 billion Mg(C)
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Observed AGB (mid 2000s) Potential AGB

GHANA; Area ~0.24 million km?
Observed AGB in mid-2000s:
: || a " ~0.33 billion Mg(C)
Potential AGB in mid-2000s:
~1.19 billion Mg(C)
AGB deficit in mid-2000s:
” ' ~0.86 billion Mg(C)
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L. What is the fire risk for forests?

May 2013: Full fitted model

Point process
~ model
Fire Weather Y INLA g
Index . >
ECMWF 20-
2 = ’ . i
Landcover o < o0 | .3 1 e | 106 105 104 -103 -102 -101
ESA-CCI S B " 4 longitude
il i 1 Individual model components |
Additional data ,
layers(?) ; _ &
Satellite-detected fires Land cover Fire Weather Index Residual spatial
GWIS correlation
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Q‘ What is the restoration time of forests?

R R = respiration

GPP = gross
primary production
GPP—
- Biogenic
Fluxes
-------------- > Fire

Net € C allocation : e
uptake mortality decomposition
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CARDAMOM

Mean annual burned fraction [% y~*]
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Ecological &
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Kenyan C-cycle analysis
(0.252, 2005-2015)

NPP (MgC/ha/yr) Mean Deforestation loss

Mean estimate: mean_harvest_gCm2day (97.5 % = 0; 75 % = 0; 50 % = 0; 25 % = 0; 2.5 % = 0)
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A user interface for forest modelling under global change

€« > C & University of Edinburgh [GB] | https://www.geos.ed.ac.uk/shiny/lsmallma/Ken Q e

DALEC-C cycle v1: Understanding the sensitivity of the Kenyan
terrestrial ecosystem to climate and disturbance

Global Change Ecology Lab: An Online Learning Tool
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Graphical C-Fluxes. C-Pools

GPP (gC/m2/day)
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Cormbination
Resat Figure
Variable to display:
® GPP
NEE
Biomass
© Restoration time
How much to adjust maximum daily temperature How much to adjust minimum daily temperature How much to adjust daily mean shortwave
(Celcius)? (Celcius)? radiation (MJim2/day)?
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How much to adjust daily mean vapour pressure How much to adjust daily rainfall (mmiday)? How much to adjust daily mean COZ2 concentration
deficit (kPa)? a0 -] 1m0 {ppm)?
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DALEC-C cycle v1: Understanding the sensitivity of the Kenyan
terrestrial ecosystem to climate and disturbance

Global Change Ecology Lab: An Online Learning Tool
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Graphical C-Fluxes C-Pools

Restoration time (years)
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Variable to display:
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Summary

How are forests Monitoring system designed and
changing? deployed

9 What is the restoration ] Mapped products available on

potential of forests? Ecometrica platform

What is the fire risk Novel algorithms under
> for forests? development

What is the restoration Decision support system ready for
time of forests? initial testing
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