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ESML Goal

« Accessible and searchable compilation of
ecological production functions*, for use by:

—environmental analysts
—decision support system developers

—researchers

*Models useful for estimating the production of ecosystem
goods and services
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the production of ecosystem goods and services.

ESML Objectives

 Informative model descriptions

—for understanding, comparison, screening, research
(transferability)



A searchable database of ecological models for estimating

the production of ecosystem goods and services.

ESML Objectives

 Informative model descriptions - Achieved

* EM Source Document EM Variable
(uniquely identified g::_-:::;n:nfn Eil?lugitil Mﬂ‘dil (EM) One-to-many {uniguely identified
by Document ID) (uniquely identified by EM ID) by Variable ID)

[ ESML Data Map diagram ]




A searchable database of ecological models for estimating

the production of ecosystem goods and services.

ESML Objectives

e Informative model descriptions - A Loction of EM Application

Select a descriptor to view more info

4+ Location of Terrestrial Location
EM Application Marine Location
T ™ Centroid Latitude
EM Identity =  EM Locations Environments and o ;
[ and Descrintic ] Environments. Ecoloas ] S cales Modeled Centroid Longitude
Centroid Datum
+  Organisms Centroid Coordinate Status
Modeled

Ecological Model (EM)

(uniquely identified by EM ID)

+ EM Modeling +  EM Ecosystem
ipproach Goods and Senvices [EGS)




the production of ecosystem goods and services.

ESML Objectives

 Informative model descriptions - Achieved

—for understanding, comparison, screening, research
(transferability)

« Easy to use
—find, compare, ‘link,” or export model descriptions



A searchable database of ecological models for estimating

the production of ecosystem goods and services.

ESML Objectives

o
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A searchable database of ecological models for estimating ',,
the production of ecosystem goods and services. 7
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the production of ecosystem goods and services.

ESML Objectives

 Easy to use — Getting there, feedback needed
—find, compare, ‘link,” or export model descriptions

« Adequate database content

—prominent tools, EPA models, sufficient coverage of
ecosystems & services, QA

10



A searchable database of ecological models for estimating ;-\« !\ﬂ

the production of ecosystem goods and services.

ESML Objectives

« Adequate content - Not there yet (~60 models)

—prominent tools, EPA models, sufficient coverage of
ecosystems & services, QA
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the production of ecosystem goods and services.

Key Concepts and Challenges

* Focus on ecological models, not software

« Explain the variables
—Role in model

12



Drivers

Constants

Responses

Coastline geomorphology rank
for coastal protection

Weight for coastline
geomorphology

Slope [degrees]

Weight for slope

Submarine habitat rank for
coastal protection

Weight for submarine
habitats

Emerged habitat rank for coastal
protection

Weight for emerged habitats

Maximum wave significant
height [m]

Weight for maximum wave
significant height

Tidal range [m]

Weight for tidal range

Relative sea level rise [mm/yr]

Weight for relative sea level
rise

Storm surge potential with a
return period of 100 yr [m]

Weight for storm surge
potential

INatural exposure of 7l -
— posure of Coastal protection

coastlines I ecosyst ice fi

L e T e o 1 ysiem sarvice TIow

Simple model,

ordinal result




Drivers

Constants

Responses

]

Stream Depth (m)

Coefficient on NO;-N
uptake velocity

Stream width (m)

Velocity, water (ms )

Reach length (km)

I

Constant on NO;-N
uptake velocity

Mitrate-N concentration

IStream discharge (m’ s™)

. L 8 8 8 & | o } N _§B _§B ||

Jydralicload (m) |

Iﬂesidencetime{hj l

N\

Proportional NO;-N

. removed

g |t

NO,-N uptake velocity {cm s™)

Simple model,

cardinal result
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the production of ecosystem goods and services.

UFORE-Hydro, Urban trees and storm runoff (Wang et al. 2008)

|m: e | ECE:eMaz leaf area index (Lal) |
[po: shrub cover (3] |  [Pe: Max Lt shrubs & grass |

|PC: Leaf on/off dates {Julian day) | iIN: Total tree area indax |Tn|:

Laziy)
PC: Growth rate parameter (leaf)
FC: Max specific leaf water I 1 RC: Canopy i i
| storage [m) | [ mm|

PL: Estinction coef LAI J—.m:_caimﬂgﬂlﬂvﬁ_n&l__

|PD: Precipitation (mm] | N:[:n:::“mpervdeprasmn |

PD: Potential evaporation (m s}

‘ PD*: Pervious area tree cover (%)

|PD: Initial avg water table depth |

IPD: Precipitation (mm ] [Pc:_Power function decay |

Iii wetting front suction factor
{m

|Pc. sat_ hydraulic conductivity (m
bty

PC: Unsat. Zone time delay (b

Complex model,
cardinal result

IPD: Elevation :

[PD: Potential evapotranspiration | PC: Max root zone storage deficit
ms?) [wrater} [m]

PD:_Soil cover (%]
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the production of ecosystem goods and services.

Key Concepts and Challenges

—Position in variable typology based on ‘ecosystem service
cascade’
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the production of ecosystem goods and services.

Ecological Model Variable Typology

I Ecological Model Variable Typology I
. S e 4 o Y - .. Y oo ) qsz Y
Position Position Position o Position b rPosmon Position Position rPosmon
0 : ; 2 3 4 5 6 7
Change in Land Stressor (or Ecological Final FEGS Social Economic
Ecosystem Cover Enhancer) Structure or Ecosyst. Likely to Benefit Value of
Policy, Use Process (& Good or be Used Indicator Social
or Mgmt. Intermediate Service Benefit
Service) (FEGS)
. J \\ J \\ J L J & J \\ J \ VAN J

| |
v

Ecological Production Functions

Ecological Benefit Functions 17



the production of ecosystem goods and services.

Coastal protection service mapped for Europe (Liquete et al. 2013.)

Coastline geomorphology ranil 1 Weight for coastline
for coastal protection geomorphology
_ Matural capacity for

Slope [degrees] | Weight for slope E:-aﬂal protection

Submarine habitat rank for 1 Weight for submarine

coastal protection | |habitats

Emerged habitat rank for coas 1

e _ Weight for emerged habitats
protection |
- - - 3 ) " r A P S P S P — = 4
Maximum wave significant Weight for maximum wave Matural exposure of Coastal protection
height [m] significant height |_|1'.:1:-35tline5 _II ecosystem service flow ||
3
Tidal range [m] | Weight for tidal range
: _ ] 3 Weight for relative sea level _ _

Relative sea level rise [mm/yr] | o [ Ecological Model Variable Typology |
Position Position Position Position Position Position | | Position Position

Storm surge potential with a 3 Weight for storm surge ) ol ld 2 & ¢ g ° ¢
Changein Lan Stressor (or Ecological Final _FEGS SOCIE! Economic

return peried of 100 yr [m] | |potential rairine || [] || oo || Goodor || bevhed | | memtor || “sorer

or Mgmt. Intermediate Service Benefit
Service) (FEGS)
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the production of ecosystem goods and services.

Key Concepts and Challenges

* Link models to ecosystem services

—Common International Classification of Ecosystem Services
(CICES v 4.3), intermediate and final services

—National Ecosystem Services Classification System
(preliminary version), limited to final services
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the production of ecosystem goods and services.

Ecosystem Service Classifications for modeled endpoint:
Coastal protection ecosystem service flow (Liguete et al. 2013)

CICES v. 4.3 NESCS — preliminary version
: e Regulation and Sdient e Near coastal marine
Section maintenance Sub-Class & estuaries

SeEHeLe™ o Combined end-

Mediation of flows
Category prod ucts

Division

SeHdelllles o Regulation of
Sub-Category extreme events

Gaseous/air flows

e Extreme event
indicator

Storm protection Modifier
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ESML Summary

 Detailed and rigorous descriptions of
ecological models

«Special emphasis on categorizing variables

 Explicit links to ecosystem services via two
classification systems

« User-friendly website

« User can rapidly find and assess model fit to
specific context

21



ESML status and availability

«Beta release expected January 2015

—bruins.randy@epa.gov for access

« Content addition and research use ongoing

e Full availability expected 2016

Integration with other decision support
systems being explored
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