Ecosystem
modeling
for
habitat
management

Howard Townsend
NOAA/NMFS/Habitat Conservation - Chesapeake Bay Office

EFH Summit
May 17-19, 2016

O >
4PEAK®



Habitats and Fish Stocks

...are inextricably linked.

But habitat science/management
and science/management
often are not.



Summer flounder S-R Data
for 1983-2009 Year Classes
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Processes which control fish population
levels
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Bridging the Gap

* Fisheries science/management can inform
habitat science/management, and vice versa.

* Doing so requires

— making habitat science/management more
guantitative and scaleable

— making fisheries science/management more
spatial and integrative

— Ecosystem Modeling



Levels of Model Use to Inform LMR

Management
Tactical Heuristic
— Fish Stock Assessments — Understanding Ecosystem
e Harvest Policy: strategy for Functioning
%take — Relative Importance of Different
 Status: Overfishing? Processes
Overfished? — Advancing Scientific Theory
* Forecast: What catch would ,
implement the policy Strategic
* Account for scientific — Assessing Tradeoffs |
uncertaintySpecific Impacts — System Level Emergent Properties
on Non-Target Species, & RPs
Habitat — Evaluating Alternate Stable States
— BINDING ON REGULATORY — Cumulative Impacts on Non-
PROCESS Target Species, Habitat
: le: — General “What If” Scenarios and
— Time-scale: 1-5 years Gaming, Long Term Trends

— Time-scale: Decades



Spectrum of Modeling For LMR
Management Process
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MANAGEMENT
SUBMODEL

FISHERIES
SUBMODEL
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HYDROGRAPHIC
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Chesapeake Marsh

Chesapeake Marsh —
Summer Flounder

Chesapeake Atlantis Model

ncrease with

Sensitivity To Climate Change
Selected Group Effects of Interest to Management

5N Loss
W Loss
b TMDL

pincrease

MV Loss
mperature

rase (1 5C) |

TNDL

SAV Loss

Marsh Loss -
|

1 BA

Aarsh Loss < BA

BA

FF

BC
o |
3‘ F!’.h\ B8C
BC B4, f 4

aA Q;F_,F 2 :

B8C

12 - Zoopiankion

{BA - Bay Anchovy
| :

|BC - Blue Crab
l

. 1FF — Al Finish

T T
5 0
Percentage Change

10



Guam Atlantis Ecosystem Model
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Coastal Louisiana Restoration —
Multiple Ecosvstem Models

Ecopath with Ecosim (EwE)/Ecospace

Complex Aquatic System Model (CASM)




EXTRA SLIDES
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NART: River-to-marine integrated
ecosystem modeling
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s up the man or woman
Who ste - e—goose from off the common
But | e greater villain loose
Who ste@e common from off the goose.

-=;
- Old English Rhyme



