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Animals impact global nutrient and carbon cycles

The Thick Gray Line: Forest Elephants
Defend Against Climate Change

If the species is wiped out by poachers, Africas vast rain forest
will lose 7 percent of its carbon storage ability, scientists

estimate.
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Carbon stocks in central African forests
enhanced by elephant disturbance
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Global nutrient transport in a world of giants
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 What about:

« Landscapes of fear? * Predation influences movement

and biogeochemical patterns.

* Human influences? ,
* Humans impact movement

* Climate change? patterns.
° The combined  Temperature impact ecto and
influences? ~endotherms differently.

* We need a global
mechanistic model

7 Model

Schmitz et al. (2018), Science



Madingley General Ecosystem Model

@PLOS | BIOLOGY

OPEN a ACCESS Freely available online

Emergent Global Patterns of Ecosystem Structure and

Function from a Mechanistic General Ecosystem Model
Michael B. J. Harfoot"2*, Tim Newbold"??, Derek P. Tittensor"%37, Stephen Emmott?, Jon Hutton',
Vassily Lyutsarev2, Matthew J. Smith?, Jorn P. W. Scharlemann™?, Drew W. Purves?

April 2014 | Volume 12 | Issue 4 | e1001841

© Model
Realistic geography, ocean circulation,
Terrestrial: data constrained carbon model environmental conditions (air & ocean
(Smith et al., 2013 Biogeosciences) temperature, precipitation)
N Marine: remotely sensed phytoplankton
N concentration




Animals — cohort-based approach

Herbivore / omnivore / carnivore
Ecotherm / Endotherm
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—>» Leaf fall
———>» Acessible layer(s) for each cohort
—>» Decomposition to soil stock

Leaf stock .

Woody structural stock

Soil stock .




Adding space-based vegetation structure
measurements to a global ecosystem model to simulate
tropical forest animal communities and their role in
ecosystem function

vegetation structure with
LiDAR.
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Project goals

* Add climbing cohort and GEDI data
to Madingley.

* Add ecosystem engineer cohort to
Madingley.

e Understand role of forest structure
on composition.

* Provide RCP scenarios and EBVs to Leaf stock [
key stakeholders in Gabon, Peru, iy s ok
and Brazil

Soil stock .



Latitude

What traits are important for arboreality?
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Linking vegetation height to branch strength

Terrestrial Lidar Scanning
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Links tree height to how accessible resources are to different sizes of organism
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Simulation results

Cohorts are now using vertical space

A
! ! 8-
20
3 / 4,108
5 3 | "1
“ < yrhe %)) <« |
i g (7,
g ' 7 i
ire 2 Model
e 3 EE ode
H OB 7 Mad_Flat
= -~ Mad Vert
QC Santini
N 1= ®
PR 3 2 N -~ —3
w‘. e :z: o 3 S B
l.l" 2 o . O o
& b 1 a WG [t .
e . R Y 7 . l /
" e .’: '...‘ w1 S .- / |
”» - i ./ =
w % s
< .

P .A'."«'"', \
PR, L. s J O\

e | L y d

k:'ws:& e Tc" b |

. i A \
' iy ‘A* - % . (0.1.0.316]  (0.3161]  (1,3.16]  (3.16,10]  (10,31.6] (31.6,100] (100.316] (316,1e+08]e+03,3.16e¢R3Fe+03,1e+04]
* Q > P \"‘ { ' ‘ Mass bins (kg) ' Y ‘
v . ) Mass bins

Adding vertical structure to Madingley gives
Tetradensity- Santini et al 2018 MOre accurate total biomass estimates

Gaillard et al for SI ERE and poster



PAVD

How does tropical forest structure vary?
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Use Madingley to understand how changes to insect biomass may
influence ecosystem composition globally
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Add ecosystem engineers to Madingley
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Provide RCP scenarios and EBVs to key
stakeholders in Gabon, Peru, and Brazil

e Scenario planning for climate = Getting Started
Change; SEIGCt|Ve |Ogg|ng, Please select your language

preference:

extinctions, trophic loss, land
use Change' How the application works

Biosphere is an application used for displaying data

* EBV Madingley results i e D i e
available for Scientists’ the location, as well as the types of variables shown.
public or policy makers as a Selecting a
map and a time series PDF. rocation

The user can select a
location on the map

H H H using an interactive
i Ava I |a ble I n flve |a nguages circlgshapethatcan be
dragged around the
world. The area of this
circle is then used to
display data for that
specific region.
Variables displayed rely
upon the type of user,
pe— as well as what

)\ i

figure 4.1.3 - Application Data Flow Chart




IOP Publishing
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RESEARCH
ECOLOGY"

Part of the Environmental Research series
from |IOP Publishing

New Focus Issue

Unravelling the Role of Vegetation Structure
in Ecosystem Functioning with LIDAR, Field
Studies and Modelling
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