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To help inform decisions and
Investments 1n farm and ranchland
support and protection.
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Ecosystem services are grouped.

Provisioning Regulating
services: services:

e.g., food e.g., soil quality
Cultural Supporting
services: services:

e.g., recreation e.g., wildlife habitat
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Ecosystem services interact in a complex system.
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Ecosystem services interact in a complex system.

Provisioning Regulating
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How can we
tease apart, define, and quantify
these dynamic relationships?

Aesthetic
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We live in data abundance! First, manage 1t properly.

A data inventory example:

Variable(s) Source Spatial Spatial Temporal Temporal
scope resolution scope resolution
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Approaches for quantifying ecosystem services.

Relationships between ecosystem services are generally quantified by
using or forming equations that describe different processes (i.e., modeling).

Mechanistic

Numerical

Statistical
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O = observational
M = modeling

American Farmland Trust
SAVING THE LAND THAT SUSTAINS US



Approaches for quantifying ecosystem services.

Relationships between ecosystem services are generally quantified by
using or forming equations that describe different processes (i.e., modeling).
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Mechanistic Numerical Statistical
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Quantify ecosystem services by observing relationships.

1. Assess landscape patterning. ‘ R ‘4 Qj—
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2. Determine network dynamics.

across landscape.
(can be observational or modeling based)

3. Identify common regions @%ﬂ%
@
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Assess landscape patterning.

Quantify landscape patterns to assess their broader impacts (e.g., on biodiversity, supporting service).

(how many kinds of patches/land

Patch shape complexity
(how irregular)

Connectivity/fragmentation
(# groups of connected patches)
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Richness

cover types)

Patch size

(how big)

Example: Figure 4 in Pisarello & Jawitz, 2021.

First URL in speaker profile.
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VS.
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Determine production-consumption network dynamics.

Quantify partnerships to assess overall network strength (e.g., on food, provisioning service).

Degree

(how many connections)

Closeness centrality /Degree
(how close one 1s to the rest) \ /

-
\ /

. Closeness

/

Betweenness centrality
(how much one acts as a
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“bridge” to others)

Betweenness

Q?—
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https://cytoscape.org/cytoscape-tutorials/presentations/modules/network-analysis/index.html#/0/1

Example: Figure 2/Table 3 in McCurley (Pisarello) & Jawitz, 2017.

Third URL in speaker profile.
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Identify common regions across the landscape - observing.

Delineate boundaries that capture similar within-region dynamics
(e.g., comprehensive agricultural system, all complex interactions of services)
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See me for more detail: el o
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Quantify ecosystem services by modeling relationships.

1. Regression-based modeling o 97
(simple and machine learning). of o
I; _

2. Ensemble modeling.

O

1
o

3. Systems modeling.

4. Identify common regions
across the landscape.
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Regression-based modeling.

Describe a variable of interest (e.g., yield) using a suite of other variables we assume impact
the variable of interest (e.g., rainfall, temperature, cover crops, etc.).

o
E ML regression modeling: '3=|
Q, M
o
~
&

Accounts for complex relationships
within the data.

Does not just assume there 1s
always a 1:1 relationship between
___ Multi-linear regression the variable of interest and the
describing variables.

Precip x X; + Temp * X, + Cover crop * X3

—— Machine learning (ML)
regression

See for an ex ample: = S 5 ‘.—,.J»H-;f:«n}‘ e
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Ensemble modeling — combination of modeling approaches.

How might pine plantation management strategies impact water availability? .—.

UF iT\IK.‘C')“R‘I]l‘)A Growth, Yield and Carbon Balance Model
IFAS

For Planted Longleaf Pine

9% AUBURN
B universiTy

Model Version 1.31

r

e

& SERDP

Water availability

Water availability = 14.1 * Precip — 5.9 *lLAI I

Modeled leaf area index (LLAI)

(density of pine plantation tree leaves)
under different management scenarios
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Example: Pisarello et al., 2022.

Second URL in speaker profile.
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using multilinear regression. M



Systems modeling — agricultural system example.
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Systems modeling — agricultural system example.
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Systems modeling — agricultural system example.

kpisarello@farmland.org

Policy Climate

RoC T T, Pag 2N
‘‘‘‘‘‘‘
~~~~~~
~~~~~~
~~~~~~~~
~~~~~

i ~\\\
-~ 1 " A
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from regression models
to explore the behavior
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Identify common regions across the landscape - modeling.

Delineate boundaries that capture similar within-region dynamics
(e.g., zones of similar water availability, regulating service.) Cb —
(a) Water-Energy Clustering (b) Koppen-Geiger .
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More detail: Pisarello & Jawitz, 2021.
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Key takeaways.

* Quantifying ecosystem services 1s important for
supporting informed decision-making on farm and

ranchlands.

 There are many ways to quantitatively define and
explore complex systems and their ecosystem services.

« Manage data properly, even third party, publicly

available data.
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Questions?
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