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Why ecosystem research matters 
for agriculture, resilience, and 
economic growth



Think of it as a bioeconomy pyramid.

• Roads and bridges support commerce.
• Ecosystem services support biological 

production systems.
• Research centers provide the science 

needed to sustain those services.

The bioeconomy rests on natural capital



Natural systems do real economic work
Ecosystem services are not amenities. They are infrastructure.

Traditional Infrastructure Natural Infrastructure



A Framework for Sustainable Water 
Management

My Research Journey:

Observations become integrated models, then practical decisions

1.  OBSERVE 2.  INTEGRATE 3.  DECIDE

In situ monitoring
Streamflow, weather and 
field measurements

Remote sensing
Weather, vegetation vigor 
and soil moisture

Reference data
Soils, crops and 
management information

MULTISCALE MODELING

Field

Watershed

Regional

Shared data and consistent 
processes connect scales

Site-specific guidance
Actions tailored to local 
conditions

Scenario comparison
Explore tradeoffs before 
implementation

Accessible outputs
Maps, indicators and 
downloadable results

SUSTAINABLE WER MANAGEMENTDecisions generate new observations, 
improving the next cycle

SUSTAINABLE WER MANAGEMENT



Why Ecosystem Research Centers Matter: 
From Data to Decisions

Traditional Infrastructure 

Ecosystem research centers connect 
data, models, people, and policy.

Turning science into 
practical solutions.

Research 
Centers



The Future: The next generation bioeconomy 
will be data-driven and ecosystem-aware 

Emerging tools will allow us 
to manage ecosystems with 
greater precision.



A Healthy Bioeconomy 
Requires a Healthy Ecosystem

! Ecosystem services are essential economic 
assets, not environmental luxuries.

! Research centers turn ecosystem science into 
actionable decisions and economic value.

! Investment in ecosystem research strengthens 
agriculture, rural communities, environmental 
resilience, and national competitiveness.
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RESTORATIVE AQUACULTURE 
AND THE
ecosystem services oysters 
provide

Dewey Houck, 
Cypress Point Oyster Company



What specific ecosystem services are provided by oysters ?

Shoreline Protection
! "#$%&'(%#)*&
! +(,*-,.&/,.0(,1&

Habitat and Biodiversity
! 2,3%&4,(&5-161-4%
! 7#4%&.8(*%(-%*
! 9,(%&*:%/-%*;&

Water Quality
! <1%#(#./%&(#0%&=>?@A?&B#1CD(E
! F#(0-/1%&(%3,$#1&

Nutrient Cycling and 
Carbon
! G-0(,B%.&(%3,$#1&
! <#(',.&4-H-.B

!"#$#%&'()*$+%,-*.%/(0.



Scope and scale of our oyster ecosystem in 1990

Oyster Bay

! A&I-11-,.&J#11,.&+3'#K3%.0

! 7D#11,5=LME&%*08#(K&5-0D&D-BD&
*8*:%.*-,.&4%%6%(&'-,3#**

! LNO&,K*0%(&(%%4*

! PPN&#/(%*&,4&(%%4

! QN&3-11-,.&1-$%&,K*0%(*

! <1%#(#./%&0-3%&%R8#1*&0-6#1&(%*-6%./%&
0-3%&

! <1%#(&5#0%(&#00(#/0,(&*0#0%



The ecosystem collapse – when bivalve clearance time exceeds tidal 
residence time

J KLLMNKLOOP%(#>#1#%<1-40@56%4+851#)*%F)5#1%
<2>#182-$6%->#1@)1>#852$0%)$<%"-88%-.%@)1<%1##.%
841.)3#Q34"53@

J R@#1#%)1#$S5%#$-40@%-?85#18%"#.5%5-%3-$52$4-48"?%
.2"5#1%5@#%T)?8

J (?85#*%."2+8%5-%)%541T2<6%+@?5-+")$U5-$N<-*2$)$5%
85)5#

J =(!%<#3")1#8%)%D#<#1)"%D28@#1?%,28)85#1%2$%KLOK

J /+)")3@23-")%:)?%3"-8#8%5-%3-**#132)"%@)1>#85%2$%
KLKL



Restorative aquaculture – oysters back in the bay

Oyster Bay

! AN&-.6-$-68#1&,K*0%(&5#0%(&/,183.&
1%#*%*

! >>S>&#/(%*&,4&5#0%(&1%#*%6

! I%B8.&-.&T?PTCP>&

! U63-.-*0%(%6&'K&V1,(-6#&W%:0&,4&UB

! TTX&,4&,(-B-.#1&,K*0%(&:,:81#0-,.

! <,.0-.8,8*&5#0%(&R8#1-0K&3,.-0,(-.B

! Y%(,&5-16&,K*0%(*

! <1%#(#./%&0-3%&Z

! F#(0-#1&(%*0,(#0-,.&,4&%/,*K*0%3&
*%($-/%*



The partnership – Understanding the Impact

! 2,5&6,&5%&8.6%(*0#.6&-4&5%M(%&3#)-.B&#&6-44%(%./%Z&

! W#0#&*/#1%&(%R8-(%*&#/#6%3-/&-.$,1$%3%.0

! V7[&<\9]&,:%(#0%*&#&'-$#1$%&D#0/D%(K&

! V7[&<\9]&3#-.0#-.*&05,&&%.$-(,.3%.0#1&3,.-0,(-.B&
*0#0-,.*&,.&,K*0%(&1%#*%*

! T?TN&^ _(-1#0%(#1&F8'1-/&F(-$#0%&F#(0.%(*D-:&5-0D&
<K:(%**&F,-.0`&I#K&7D%114-*D&#.6&0D%&]#'



Thank You
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