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Overview	
  	
  

•  Stakeholder	
  involvement	
  in	
  the	
  Integrated	
  
Freshwater	
  SoluAons	
  project	
  and	
  how	
  a	
  similar	
  
process	
  could	
  be	
  used	
  for	
  Impact	
  Assessment	
  

•  Snapshot	
  (StaAc)	
  versus	
  changes	
  over	
  Ame	
  
(Dynamic)	
  

•  CollaboraAve	
  and	
  adapAve	
  processes,	
  community	
  
partnerships	
  and	
  decision-­‐making	
  



Integrated	
  Freshwater	
  Solu(ons	
  (IFS)	
  
www.ifs.org.nz	
  

•  AcAon	
  research	
  project	
  (2010-­‐2013).	
  
•  CollaboraAve	
  and	
  adapAve	
  management.	
  

•  Involving	
  community	
  partnerships	
  and	
  decision-­‐making	
  
with	
  the	
  vision	
  of	
  improved	
  water	
  quality	
  in	
  the	
  
Manawatu	
  River	
  

•  Partly	
  with	
  Manawatu	
  River	
  Leaders	
  Forum;	
  7	
  full-­‐day	
  
workshops	
  with	
  stakeholders	
  and	
  iwi	
  

•  First	
  4	
  days	
  of	
  workshops	
  used	
  mediated	
  modelling	
  

•  Mediated	
  modelling:	
  “Modelling	
  with	
  stakeholders	
  
rather	
  than	
  for	
  stakeholders”	
  



What	
  is	
  Mediated	
  Modelling?	
  

Mediated	
  Discussion 

High	
  level	
  of	
  Understanding	
  
of	
  Complex	
  Systems	
   

High	
  level	
  of	
  
Consensus 

Status	
  Quo	
   

Expert	
  Modeling	
   Mediated	
  Modeling 

Low	
  level	
  of	
  
Consensus 

Low	
  level	
  of	
  
Understanding	
  of	
  
Complex	
  Systems 

Specialized model whose 
recommendation never get 
implemented because they lack 
stakeholder support 

Consensus on both problems/goals and 
process leading to effective and 
implementable policies 

Confrontational debate and no 
improvement 

Consensus on goals or 
problems but no help on 
how to achieve the goals or 
solve the problems 



Understanding	
  and	
  Consensus	
  Building	
  

Mediated	
  Modeling	
  

Consensus	
  on	
  both	
  problem/goals	
  
and	
  implementaAon	
  pathway	
  or	
  
scenarios,	
  supporAng	
  
implementable	
  policies 

Tradi(onal	
  Facilita(on	
  

Consensus	
  on	
  the	
  goal	
  or	
  
problem	
  but	
  liYle	
  help	
  on	
  how	
  to	
  
achieve	
  the	
  goal	
  or	
  solve	
  
problems 

High	
  level	
  of	
  
Understanding	
  of	
  
Complex	
  Systems	
   

High	
  level	
  of	
  
Consensus 

Status	
  Quo	
  	
  

ConfrontaAonal	
  debate	
  
and	
  no	
  improvement 

Expert	
  Modeling	
  

Specialized	
  model	
  whose	
  
recommendaAons	
  doesn’t	
  get	
  
implemented	
  due	
  to	
  lack	
  of	
  
stakeholder	
  support	
  or	
  
understanding 

Low	
  level	
  of	
  
Consensus 

Low	
  level	
  of	
  
Understanding	
  of	
  
Complex	
  Systems 



High	
  Interest	
  in	
  topic 

Collabora(on:	
  
Decision	
  Making	
  Power	
  and	
  Interest	
  

Stakeholders	
  who	
  
don’t	
  see	
  an	
  
immediate	
  link	
  

High	
  
Decision	
  
Making	
  	
  
Power 

Unengaged	
  
Public 

Represented	
  
stakeholders	
  	
  

&	
  engaged	
  public	
  

Mediated	
  Modelling	
  
par(cipants 

Low	
  
Decision	
  
Making	
  
Power 

Low	
  Interest	
  in	
  topic 



Late 

Early 

Low High 

Stakeholders design a model 
within a frame: 
• To solidify learning from 
collaborative interaction 
• To integrate existing research 

Expert model: 
• To invite feedback from 
stakeholders 

Individual stakeholders 
viewpoints are regarded 
early in participatory  
process: Modeller 
maintains model 

Stakeholders design the model 
without a pre-fixed frame: 
• To scope out the questions 
• To build capacity among 
stakeholders 
• To serve as a benchmark for 
follow-up actions 

Timing	
  vs	
  Par(cipa(on	
  	
  



Model	
  building…	
  	
  
•  Structures	
  a	
  complex	
  dialogue	
  
•  Provides	
  a	
  space	
  for	
  collaboraAve	
  learning	
  	
  
• Maintains	
  focus	
  on	
  interlinkages	
  

•  IdenAfies	
  gaps	
  in	
  knowledge	
  
•  Integrates	
  exisAng	
  science	
  (data	
  is	
  used	
  to	
  
populate	
  the	
  model	
  between	
  workshops)	
  

•  Replicates	
  historic	
  trends	
  and	
  explores	
  future	
  
scenarios	
  

• May	
  be	
  part	
  of	
  an	
  adapAve	
  management	
  toolbox	
  



Main	
  steps	
  in	
  Impact	
  Assessment	
  
1.  Screening	
  
2.  Scoping	
  (IdenAfy	
  issues)	
  
3.  Analysis	
  (Develop	
  alternaAves	
  and	
  predict	
  impacts)	
  

–  consideraAon	
  of	
  AlternaAves	
  
–  descripAon	
  of	
  the	
  Project	
  
–  descripAon	
  of	
  the	
  Environmental	
  Baseline	
  
–  idenAfy	
  impacts	
  
–  predict	
  impacts	
  	
  
–  assess	
  impacts	
  

4.  MiAgaAon	
  	
  
5.  ReporAng	
  (Prepare	
  an	
  IA)	
  
6.  Review	
  (quality	
  control)	
  
7.  Decision-­‐making	
  	
  (Make	
  a	
  decision)	
  
8.  Follow-­‐up	
  (Monitoring)	
  

C
onsultation and P

ublic P
articipation 

D
ata M

anagem
ent 



How	
  do	
  Modelling	
  Tools	
  support	
  Planning	
  and	
  
Adap(ve	
  Management?	
  

Source: van den Belt, 2009 



Source: van den Belt, 2009 

Collaboration 

Regulation 

Legislation 

How	
  do	
  modelling	
  tools	
  support	
  planning	
  and	
  
adap(ve	
  management?	
  



Manawatu	
  land	
  cover:	
  	
  
Pre-­‐	
  and	
  Post	
  SeZlement	
  	
  

Source: Landcare Research.  Complements of Anthony Cole  



IFS-­‐MM	
  Result	
  
Land Use / Land Cover	


Forest, Wetland, 
Riparian, River/Lake, 
Urban, Dairy, 
Sheep&Beef, 
Horticulture	



Ecosystem Services	


Functioning index (slider)  	



Values	


Stakeholder dialogue	


Benefit Transferred ES	


Cost of actions	



Actions	


Erosion control (SLUI)	


Nutrient management	


Riparian Planting	


Waste Water Treatment	


Restoration 	



Impacts of Erosion, 
Nutrient runoff and 
habitat loss	





Key	
  challenges	
  

•  Erosion	
  and	
  sedimentaAon	
  

•  Nitrogen	
  runoff/leaching	
  and	
  eutrophicaAon	
  

•  Habitat	
  and	
  biodiversity	
  



Snapshot	
  (Sta(c)	
  and	
  Changes	
  over	
  (me	
  
(Dynamic)	
  



Modelling	
  with	
  stakeholders:	
  	
  
but	
  

Natural Capital Ecosystem Services 

(E)Valuation Policy, Management 

Dynamic  Non-Spatial 



Solu(on	
  Por\olios	
  



Sediment loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

5 Million 

3 Million 

1 Million 



Sediment loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

5 Million 

3 Million 

1 Million 



Sediment loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

5 Million 

3 Million 

1 Million 



blue line- 1: WITH SLUI 
red line -2: Without SLUI  
pink line -3: Reaching SLUI goals in 2020 instead of 2030 

Nitrogen loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

10,000 

5,000 

0 

Impact of SLUI on Nitrogen loading smaller than on Sediment loading 



Nitrogen loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

10,000 

5,000 

0 

blue line- 1: base line under business-as-usual 



Nitrogen loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

10,000 

5,000 

0 

Blue line- 1: base line under business-as-usual 
Red line- 2: stock exclusion $300,000 



Nitrogen loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

10,000 

5,000 

0 

Blue 1: Base line under business-as-usual 
Red 2: Full effluent management 
Pink 3: Stock exclusion / fencing ($300,000) 
Green 4: Herd homes (40% N reduction) 



Nitrogen loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

10,000 

5,000 

0 

Blue 1: Base line under business-as-usual 
Red 2: Currently funded and implemented Non-Point Source measures 
Pink: 25% reduction in Point Source waste water   



Phosphorus loading in tonnes per year  

     1990           2000     2013         2020            2030            2040 

300 

150 

0 

Blue 1: Base line under business-as-usual 
Red 2: 50% reduction in Point Source waste water   



Forest, 
Wetland, 
Riparian, 
River/Lake, 	



Ecosystem Services 
Provided	



Stakeholder dialogue	



Actions	



Impacts of Erosion, 
Nutrient runoff and 
habitat loss	



Urban, Dairy, 
Sheep&Beef, 
Horticulture	



- +

Pressures	


Demographics, 
Global markets, 
Climate change	



- + 

- + 

Ecosystem Services 
Demanded	



ES Values	



Cost of actions	



+ 
-

- 

- 
+

Causality within the sustainability loop 
SUPPLY 

DEMAND 



Forest, 
Wetland, 
Riparian, 
River/Lake, 	



Ecosystem Services 
Provided	



Actions	



Impacts of Erosion, 
Nutrient runoff and 
habitat loss	



Urban, Dairy, 
Sheep&Beef, 
Horticulture	



- +

Pressures	



- + 

- + 

Ecosystem Services 
Demanded	



ES Values	


+ 

- 

- 

+

Economic 
Services	



- +

Economic	


Sectors	

+

+ 

Causality for sustainable economies 

Cost of 
actions	



-



Forest, 
Wetland, 
Riparian, 
River/Lake, 	



Ecosystem Services 
Provided	



Actions	



Impacts of Erosion, 
Nutrient runoff and 
habitat loss	



Urban, Dairy, 
Sheep&Beef, 
Horticulture	



- +

Pressures	
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Ecosystem Services 
Demanded	



Values	


+ 

- 

- 
+

Economic 
Services	



- +

Economic	


Sectors	



+
+ 

Causality for non-sustainability Economies 

Subsidies	

+ 

Cost of 
actions	



-



Manawatu	
  MIMES	
  -­‐	
  	
  Qualita(ve	
  overview	
  

Catchments Catchments 

Hydrological 
model 

Land cover 

Demographics 
coefficients 

Land use 

Demographics: 
Built capital 

Water 
routing 

Land environments 

Land cover 

Land use: 
N loading 
Water 

Land use 

Demographics: 
population effect 

Rain 

Ecosystem 
goods and 

services model Conversion 

Ecosystem 
Services 

Water quality 
 standards 

Catchments 



Manawatu	
  MIMES	
  –	
  Data	
  base	
  links	
  

Catchments Catchments 

WATYIELD 

The New Zealand Land Cover 
Database  

Demographics 
By ANZSIC 2006 
– industry 
classification 

Land use change as 
emergent behavior 

Input for local investment 
scenarios 

FENZ 

13 underlying climate, 
landform and soil 
variables 

8 Land covers 

7 land uses 

7x7 Land use change 

Demographics:  
1 Population effect 
2 Business as 
Usual 
3 Restoration 

cliflo@ni
wa.co.n

z 

Dynamics in 
goods and 

service 
trade-offs 

Emergent 
dynamics in 
Ecosystem 
Services 
(see output 
slide 17) 

Resource Management Act 
1991 

Freshwater 
Ecosystems  
of New 
Zealand  
(FENZ GIS) 

Land Environments of New Zealand 
(LENZ) 
Database 

8 user 
groups 

Input for land use change scenarios 



2000	
  

Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  



2013	
  

Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  



Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  

2020	
  



2030	
  

Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  



2040	
  

Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  



2050	
  

Mul(-­‐scale,	
  Spa(al,	
  Integrated	
  
Modelling	
  of	
  	
  Ecosystem	
  Services	
  



IFS	
  Survey	
  Results	
  –	
  Pre	
  and	
  Post	
  Workshops	
  
The participants’ perception of the quality of the Manawatu River 
Quality 
Scale 1 -10 
         High 

          Low 

2010                                                            2030        

3.1 Where 
the river is 
now 

8.2  Pre- survey – Where ideally like to be 
in 2030                
7.2  Pre-survey - where it can be in 2030 

6.2  Post-survey – where it can be in 2030 

2.3  Pre-survey - Fear where it might be, if 
nothing happens 

How	
  thinking	
  changed	
  



An	
  impact	
  assessor	
  addresses	
  effects:	
  

• Direct	
  	
  
•  Indirect	
  	
  
• CumulaAve	
  	
  

• Dynamic	
  	
  

• SpaAal	
  
• Cultural,	
  social,	
  
economic,	
  ecological	
  	
  



Can	
  Mediated	
  Modelling	
  	
  be	
  useful	
  to	
  
Impact	
  Assessors?	
  



wwww.ifs.org.nz	
  
Thank	
  you!	
  


