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Barriers and Bridges
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Bengt-Owe Jansson & Harold Velner:

* The @resund bridge project . .. by some called a
bridge, and by others a barrier

* Following the June 1994 decision to build the

bridge, the Minister of Environment in Sweden
LANCE H. GUNDERSON, C. S. HOLLING, & STEPHEN S. LIGHT, EDITORS L. . . .
1995 and the Minister of Finance in Denmark resigned.

6 case studies




Eutrophication Abatement Campaigns
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Baltic Sea — the World Class Campaign
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1987 National Action Plan
on Aquatic Environment:
-50% N & -80% P
Additional agricultural
measures, including N
application 85-90% of
economic optimum &
mandatory cover crops
>1988 sustained & coupled
monitoring & assessment
Inputs to coastal systems
-50% N & -70% P

Riemann et al. 2016. Estuaries & Coasts
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Modeling Future of Baltic

Recovery of eutrophication health index

2.51

-l BAU w/ intensified ag.
ke .
©
= 5
§1. 1 g
S g
= =
%1‘04.-..-..-.-. D L I .
g Baltic Sea Actlon plan
w

0.51

0.0

1900 2000 2100 2200

Year

Murray et al. 2019. Frontiers in Marine Science

Saraiva et al. 2018. Climate Dynamics

Ammonium
[mmeINm™]
040406 08101202 06 10 14

Phosphate
[mmePm™]

Flagellaies
[ugCHIL™"]

Cyanobacteria
[ugChIL"]

[tonNyr']

[ km*]

2 3

Cod Reproductive Velume N Fixation

200 400 0.0 005 0.1 015 02 03

]

Compounding effects of

Future climate

climate change

Present climate

BSAP RCPAS —— ROPRS BSAP -~ Future climate historical
Reference RCP4S RCPES [}~ Reference 11 Present climate historical
[ Wos — RCP4S —RCPES =L Worst
. ="
'.'\_r_hl,'.‘\. o s .‘.4 J E
VS AWAWY) o, ANl
= a s, - ™
: -
— i
& m =¢__.c-,.‘ e S
—— Ba™
¢
M AWl |5
Sk el AT 1y
R U R
2
o b - TR EEAL
L __{:%gﬂmhm‘u , LA, AR £ :is
i SRR ATV v 2=g
e Vinr s ¥ &
g
-1 1 , T ,_E [
- ‘%."ﬁ‘*m“ ““- l“ld. h-ll E,-? :’ 1-"1'-1 d A sk IJJ‘M&M
;;‘-.5' v wrml‘ﬂ-""\\j'““'h“’/: E _g R AT e
z 3 A0l D e st b aPhs
) \ I EE s
& AAVAY -'/ O e W T e .r‘\"k-__."J
. w Al e "f“\ﬁ"\, g%
L WM = &
=

19707983 2000 2015 2030 2045 2060 2075 2090

19701985 2000 2015 2030 20452060 2075 2090




Southern North Sea

OSPAR 1987: reduce river loads of N and P by 50%
between 1985 and 1995, P goal exceeded, N -~20%
By 2010-81% P, -45% N
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Black Sea: A Textbook Story Retold
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Tampa Bay: Impressive Reversal
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Chesapeake Bay Agreements
Nutrient Source Reduction Goals
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Million kg/yr

Estimated Nutrient Load Reductions Achieved
Except for Direct Wastewater Discharges, Estimated by Models
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Boesch 2019. Frontiers in Marine Science
Based on www.chesapeakeprogress.com; more recent model estimates differ in categories and amounts



A Tale of Two Models
CBP Watershed & SPARROW
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Chesapeake Bay Indicators of Recovery
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Northern Gulf of Mexico Hypoxia

' 2000 Integrated Assessment <5,000 km? by 2015 =» 2035

2001 Action Plan ~-45% N & P, interim goal -20% by 2025
MissiSTERTRISK 2007 EPA SAB Report Voluntary Action (no TMDL)
%":E%::E’riﬁtﬂem 2008 Action Plan Task Force — 12 states & Federal agencies
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Mississippi River Basin Delivered Yields

Delivered Incremental N Yield
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Mississippi River Basin Sources & Trends
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Great Barrier Reef: No Sanctuary
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Barriers and Bridges 1

Advancing actionable science Limited knowledge of causes Apply knowledge/approaches

Fragmentary understanding Client-responsive strategic
research

Paralyzing controversies Responsive, conclusive
adjudication

Providing accountable Managers lack authority & Enduring engagement of high-
governance responsibility level parties
Limited stakeholder Effective communication
engagement

Overgeneralized commitments Allocation & accountability

Non-binding commitments Statutory requirements
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#7/c" Barriers and Bridges 1

Advancing actionable science Limited knowledge of causes Apply knowledge/approaches

Fragmentary understanding Client-responsive strategic
research
Paralyzing controversies Responsive, conclusive
adjudication
Providing accountable Managers lack authority & Enduring engagement of high-
governance responsibility level parties
Limited stakeholder Effective communication
engagement

Overgeneralized commitments / Allocation & accountability

Non-binding commitments tatutory requirements




Barriers & Bridges 2

E

Theme Barriers Bridges

Reducing nutrient loads

Debates over limiting Holistic N & P strategies
nutrients

Atmospheric sources out Air quality regulations
of control of water mgrs. *

Voluntary implementation

Expansion of biofuels

egacies and lags Focus on sources with
more immediate pathways




Legacies in Mississippi River Basin

Van Meter et al. 2018 Science eaar4462
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Assessing outcomes &
adapting strategies

Addressing climate change

Barriers and Bridges 3

Inadequate/underused Sustained monitoring of key

monitoring indicators, processes

Inadequate/over-prescribed Multiple models guide

modeling management

Models not reconciled Truly adaptive management

Rehabilitation recalcitrant Intervention in coastal
ecosystem

Goals practically Reassess to inform climate-

unachievable smart strategies

Decoupled water-quality &, Alternatives that address
climate strategies climate change & loads




Break barriers, build bridges.
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