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Lessons from our NSF-funded project:
Directional asymmetry in modeling and monitoring

Human decisions How do environmental conditions
— Land use change lead to A in...
— BMP implementation ~ behavioral response?
— Point source controls ~ political support?
~ institutional adaptation?
Environmental outcomes ~ investment decisions?

— Nutrient loading

— Water quality Signals exist, but are punctuated,

— Habitat condition dispersed, context-dependent




Workshop objectives

1. Synthesize the current
state of applied CHANS
science and its relevance 2. Map feedbacks and
to addressing challenges identify gaps
in the Chesapeake Bay
ecosystem

3. Assess CHANS
applications (i.e., where
can this be used?)

4. Develop
recommendations




Some common frameworks

..for reasoning about human-environment interactions
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Fig. 1. The core subsystems in a framework for analyzing social-ecological systems.
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Workshop background

5 key properties of Coupled Human And Natural Systems

Nonlinearity
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But why now (or, why back in March)???
...a human-environment-sized gap

m CESR Report
m Beyond 2025 Report

STAC Social Science
Workgroup (SSWG)

m Watershed Agreement

Implementation and response gaps point to structural problems in
how the management system handles environment - human
feedbacks

Called for integrating social science into a systems-based
approach to understanding decision-making across scales

Standing Workgroup established to integrate social science
perspectives into CBP’s work

Commits to integrating social science holistically and to
adaptive management informed by the best available science



Workshop roadmap

Two days, four breakout sessions (plus some other stuff too)

Day 1

Day 2

MAP TEST

Systems mapping of

Shock propagation
focal sub-systems,

and gap analysis on
Session 1 maps

forward and feedback
pathways

DIAGNOSE PRESCRIBE

Develop actionable
Challenges and i
» recommendations
Opportunities:

barrier-opportunity
pairs

for integrating socio-
environmental
thinking



Two modes of recommendations
#1. Actionable, substantive recommendations

Day 1 Day 2

MAP TEST DIAGNOSE PRESCRIBE

: Develop actionable

Systems mapping of _ Challenges and ]
Shock propagation » recommendations

focal sub-systems, : Opportunities: _ _ _
and gap analysis on ; ; for integrating socio-
forward and feedback ) barrier-opportunity _
Session 1 maps _ environmental
pathways pairs .
thinking




Two modes of recommendations
#2. The repeatable practice coupled-systems-thinking (methodological recs)

MAP

Systems mapping of

focal sub-systems,
forward and feedback
pathways

TEST

Shock propagation
and gap analysis on

Session 1 maps

DIAGNOSE

Challenges and
Opportunities:
barrier-opportunity

pairs

PRESCRIBE

Develop actionable

recommendations

for integrating socio-
environmental
thinking




This workshop as one
llustrative example

or, evidence of how CHANS-thinking can be implemented in the CBW



~63 participants

S in-person groups;
1 virtual group




Some generalizable
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4. Policy shock broke social
feedbacks, not ecological
linkages

5. Failure pathway (due to
shock) was almost always
institutional, not ecological




(more
Headlines
from the future

FOUNDED 2038 BY INVOLUNTARY MERGER OF SEVEN PREVIOUSLY SOLVENT PUBLICATIONS

THE CHESAPEAKE CAPITAL SUN-STAR BAY JOURNAL
PiLoT-PrESS DEMOCRAT e S

Today: mostly sunny B1/58 TomMOITOW. Snow s SA/22 March 27, 2050

Wite your headline hera

points o tp = Blue Crab Population Develaps
Own Form of Governance;
Demands Seat on GIT6

Bay Bridge Tunnel Completes
Fourth Bore; Toll Now $847

Old Bay Shortage Enters Third
Month, MD Governor Activates
National Guard in respon:

Annapolis Tourist Asks “What's
a Watershed?” for 4 millianth

(Write your own funny ones below)




Centrality of social
systems

Participants wrote about...
* People

* Institutions

 Politics

And not (so much) about...
* TN loads

* BMP efficiencies

* Atmospheric deposition



Recommendations



Substantive recommendations (group outputs)
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Post-workshop evaluation - how do we deliver?

Importance of integrating social science Confidence CBP's social-science
into CBP partnership areas (Q3.2) commitment will deliver change (Q3.4)
Watershed modeling
Somewhat confident 4 (19%)
Monitoring & indicators
. Uncertain 10 (48%)
Adaptive management 48%
Policy design & evaluation _ I _
Not very confident 3 (14%)
Not at all confident 4 (19%)
Funding & prioritization .
0% 25% 50% 75% 100% 0% 20% 40% 60%

B Not at all important Moderately important [l Extremely important
. Slightly important Very important

Caveats: small n, self-selected group, we missed a lot of (most) local stakeholders in our recruitment efforts



Methodological recommendations

(or, institutionalizing the process/practice while balancing resource realities)

1.  Recurring CHANS-based facilitation should be a STAC-advised practice, not a one-off workshop

2. The partnership should develop & maintain standing pool of facilitators and conveners skilled in coupled-
systems methods, with STAC defining the competencies the role requires and advising on
curriculum. CHANS work should feed structured products back into modeling, monitoring, and indicator
design

3. Practitioner representation must be intentionally designed, not just “invited.” STAC should advise on group
composition based on convening purpose

4. The partnership should establish a defined intake process for the outputs of CHANS-based work. \What
happens (or should happen) to our structural recommendations?

5. STAC should explicitly steward “systems-thinking-with-heterogeneous-actors” as a method in its workshop
portfolio

6. STAC, the Social Science Workgroup, and the modeling team should jointly define a structured handoff
process between the outputs of convenings and the modeling and monitoring systems



Back to the headlines...

All CB states met 2045 goals and the

watershed is thriving Gap between what participants

hope for and what they are

concerned about is a function of

( \ FOUNDED 2038 BY INVOLUNTARY MERGER OF SEVEN PREVIOUSLY SOLVENT PUBLICATIONS

institutions, trust, and resources.
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NSF award #2009248: CNHZ2-L: Modeling the dynamics of |
human and estuarine system ‘

with regulatory feedbacks

ande




Bonus



In the near term...

1.

document the workshop method as a repeatable protocol, drawing on the materials in the Appendices, so
that a second convening does not begin from scratch (MR5)

advise partnership leadership on the timing and focal question of a second convening, so that it informs an
upcoming decision point (e.g., quarterly progress meeting, milestone review) and informs the practitioner
and local-stakeholder representation that this first workshop lacked (MR1, MR3)

define the competencies this work requires of a facilitator, and seed a pool by pairing experienced
facilitators with new recruits at that convening, treating facilitation as a skill to be deliberately developed
(MR2)

open a discussion with partnership leadership about where the outputs of this work should be received and
acted on, and how they should feed the modeling, monitoring, and indicator systems (MR4, MRG)



Objectives

+ Synthesize the current state of applied CHANS science and its relevance to addressing challenges in the Chesapeake Bay
ecosystem. This objective will largely focus on the CBW but will also draw upon research and successful management actions in
other'watersheds. Participants will consider how CHANS frameworks can address persistent challenges while identifying
opportunities to improve resilience and sustainability. We will focus on practical, solutions-oriented applications that align with the
CBP’s goals, with special focus on implementation and response gaps as laid out in the 2023 STAC report5 .

+ Map feedbacks and identify gaps. We will highlight key gaps between how the Chesapeake Bay system functions and how it is
currently managed, with a particular emphasis on nonpoint source pollution and the limitations of current adaptive management,
monitoring, and modeling efforts. This includes exploring and mapping disconnects between polic obtjectlyes and ecological
realities, as well as identifying areas where knowledge, models, or monitoring are insufficient. Understanding these gaps'is critical
for bridging the divide between scientific understanding and practical application.

+ Assess CHANS applications. In breakout ?roup_s, participants will evaluate the potential of CHANS research to enhance policies
and management practices. Participants will consider how coupled systems frameworks can address persistent challenges, such
as implementation and response gaps, while identifying opportunities to improve resilience and sustainability. This exploration will
focus on practical, solutions-oriented applications that align with the CBP’s goals and the Watershed Agreement.

+ Develop recommendations. The workshop will generate actionable recommendations for incorporating CHANS insights into the
CBP’s adatptlve management framework and decision-making processes. This will involve proposing strategies, pilot projects, and
tools to better mtegrate human-environment feedbacks into management Fractlces. The recommendations will be tailored to
address specific challenges in the CBW and guide future research and policy efforts.
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