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Grey	
  

and	
  Blue-­‐Green	
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Hydrologic	
  and	
  environmental	
  aHributes	
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Develop	
  and	
  rigorously	
  evaluate	
  
strategies	
  for	
  managing	
  flood	
  risk	
  
that	
  deliver	
  mul,ple	
  benefits	
  	
  	
  	
  	
  	
  	
  	
  	
  

as	
  part	
  of	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
urban	
  planning	
  and	
  renewal	
  

	
  



J4M8,	
  
Edinburgh	
  

Hebden	
  Bridge	
  

Wortley	
  Beck,	
  
Leeds	
  

The	
  Dings,	
  
Bristol	
  

Case	
  Study	
  City:	
  
Newcastle	
  



Blue-­‐Green	
  Cities	
  are	
  working	
  with	
  Ningbo	
  academics	
  
James	
  Griffiths,	
  David	
  Higgitt,	
  Faith	
  Chan	
  and	
  Odette	
  Paramor	
  

International	
  Collaborations	
  

Portland,	
  Oregon	
   Ningbo,	
  China	
  
Blue-­‐Green	
  Cities	
  are	
  working	
  with:	
  





1.	
  Uncertainty	
  

Uncertainty	
  

Fidelity	
  

Sensi,vity	
  

Quan,fica,on	
  

Relevance	
  

Validity	
  

Verifica,on	
  



Water	
  depth	
  map	
  of	
  Ouseburn	
  catchment	
  (area	
  =	
  120km2	
  ,	
  cell	
  size	
  =	
  2m,	
  	
  
cells	
  =	
  30million).	
  	
  Storm	
  event	
  =	
  60	
  minutes,	
  100-­‐year	
  return	
  period	
  

2a.	
  Flood	
  Inunda,on	
  –	
  CityCAT	
  



AIM:	
  assess	
  sediment	
  transport	
  and	
  debris	
  dynamics	
  within	
  
Blue-­‐Green	
  urban	
  drainage	
  networks	
  and	
  develop	
  
improved	
  approaches	
  to	
  accoun,ng	
  for	
  the	
  risks	
  and	
  
benefits	
  associated	
  with	
  Blue-­‐Green	
  infrastructure.	
  

PIT	
  
technology	
  

2b.	
  Sediment,	
  morphology,	
  habitats	
  
	
  



	
  	
  	
  2c.	
  Retrofit	
  SuDS	
  –	
  a^tudes/behaviours	
  

The	
  Dings,	
  Bristol	
  (above),	
  @Bristol	
  (top-­‐right),	
  St	
  
Nicholas	
  House,	
  Bristol	
  (boHom	
  right)	
  



	
  	
  	
  3.	
  FRM	
  components	
  and	
  interfaces	
  
•  Develop	
  tools	
  and	
  

methodologies	
  to	
  
represent	
  urban	
  FRM	
  
and	
  Blue-­‐Green	
  
networks	
  within	
  a	
  
single	
  urban	
  
environment	
  

•  “System	
  of	
  systems”	
  
approach	
  

•  Examining	
  
interdependencies	
  with	
  
wider	
  urban	
  
infrastructure	
  

Hoang	
  &	
  Fenner,	
  2014	
  
submi&ed	
  



Aim:	
  Develop	
  procedures	
  for	
  the	
  robust	
  evalua7on	
  of	
  the	
  mul7ple	
  
func7onali7es	
  of	
  Blue-­‐Green	
  infrastructure	
  components	
  within	
  

FRM	
  strategies	
  

4.	
  Evalua,on	
  and	
  synthesis	
  of	
  benefits	
  

•  Blue	
  (flood)	
  and	
  non-­‐flood	
  (Green)	
  
	
  
•  Evaluate	
  the	
  rela*ve	
  significance	
  of	
  

benefits	
  in	
  context	
  specific	
  loca,ons	
  

•  Establish	
  preference	
  ra,ngs	
  	
  

•  Review	
  current	
  design	
  procedures	
  
and	
  make	
  recommenda*ons	
  to	
  the	
  
design	
  guidance	
  to	
  enhance	
  the	
  
most	
  significant	
  non-­‐flood	
  benefits	
  

	
  
	
  
	
  
	
  
	
  
	
  



Hoang	
  and	
  Fenner	
  (SubmiHed),	
  modified	
  afer	
  Fra,ni	
  et	
  al.	
  
(2012)	
  and	
  CIRIA’s	
  SUDS	
  manual	
  (2007)	
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Inves,gate	
  wider	
  system	
  interac,ons	
  and	
  mul,ple	
  benefits	
  of	
  Blue-­‐
Green	
  infrastructure	
  

CWFA	
  Research	
  Objec,ves	
  

3	
  step-­‐approach	
  
	
  
1.  Benefit	
  evalua*on	
  
	
  
2.	
  Benefit	
  significance:	
  	
  
incremental	
  	
  value	
  added	
  in	
  a	
  
loca,on-­‐specific	
  
context;	
  can	
  benefits	
  in	
  discreet	
  
installa,on	
  be	
  leveraged	
  by	
  	
  
enhanced	
  	
  
connec,vity?	
  (GIS-­‐based)	
  
	
  
3.	
  Benefit	
  preference	
  
	
  



Iden,fied	
  
flood	
  risk	
  
(pluvial/	
  
fluvial)?	
  	
  

Change	
  flood	
  
risk	
  

management	
  
strategies?	
  

Is	
  Blue-­‐Green	
  
infrastructure	
  

viable?	
  

Buy-­‐in	
  from	
  all	
  
local	
  

stakeholders	
  

Data	
  
availability	
  

Newcastle	
  5.	
  Demo	
  
Study	
  

Newcastle	
  City	
  
Council	
  
EA	
  
Northumbrian	
  
Water	
  
Natural	
  England	
  
Universi,es	
  
Wildlife	
  and	
  
Rivers	
  Trusts	
  
Estates	
  
Natural	
  History	
  
Society	
  



Developing	
  a	
  Blue-­‐Green	
  vision	
  for	
  
Newcastle	
  -­‐	
  Learning	
  and	
  Ac,on	
  
Alliance	
  (LAA)	
  
	
  
	
  

A	
  LAA	
  is	
  usually	
  an	
  open	
  arrangement	
  where	
  par,cipants	
  create	
  a	
  Joint	
  
understanding	
  of	
  a	
  problem	
  and	
  its	
  possible	
  solu*ons	
  based	
  on	
  
ra,onal	
  cri,cism	
  and	
  coherence	
  through	
  discussion.	
  It	
  facilitates	
  the	
  iden,fica,on	
  of	
  
innova*ve	
  ideas	
  for	
  the	
  solu,on	
  of	
  complex	
  (wicked)	
  problems	
  outside	
  
the	
  constraints	
  of	
  exis*ng	
  formal	
  ins*tu*onal	
  seFngs.	
  	
  
	
  

Solu*ons	
  or	
  ideas	
  are	
  aferwards	
  presented	
  in	
  formal	
  inter-­‐organisa,onal	
  
decision-­‐making	
  processes.	
  

	
  
	
  

Ø  June	
  12th	
  mee*ng:	
  	
  “stock-­‐take”	
  of	
  Newcastle	
  BG	
  ini,a,ves	
  	
  



PhD	
  Studentship	
  
Par,cipatory	
  modelling	
  using	
  Bayesian	
  networks	
  	
  

Loca,on:	
  
Hebden	
  Bridge,	
  West	
  Yorkshire	
  
	
  

Objec,ves:	
  
Ensure	
  local	
  stakeholder	
  
knowledge,	
  par,cularly	
  about	
  
social	
  processes,	
  is	
  u,lised	
  in	
  
flood	
  risk	
  modelling	
  
	
  

To	
  achieve	
  this	
  through	
  	
  a	
  
par,cipatory	
  approach	
  that	
  
harnesses	
  the	
  u,lity	
  of	
  the	
  
Bayesian	
  network	
  technique	
  



	
  The	
  research	
  reported	
  in	
  this	
  presenta,on	
  is	
  being	
  conducted	
  as	
  part	
  of	
  
the	
  Blue-­‐Green	
  Ci,es	
  Research	
  Consor,um	
  with	
  support	
  from	
  the:	
  	
  

•  	
  Engineering	
  and	
  Physical	
  Sciences	
  Research	
  Council	
  	
  
•  	
  Northern	
  Ireland	
  Rivers	
  Agency	
  
•  	
  	
  Environment	
  Agency	
  
•  	
  Na*onal	
  Science	
  Founda*on 	
  	
  
•  	
  	
  City	
  of	
  Portland	
  Bureau	
  of	
  Environmental	
  Services	
  
•  	
  	
  Johnson	
  Creek	
  Watershed	
  Council	
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  1.	
  Establishment	
  

Aim,	
  vision,	
  context,	
  
stakeholders,	
  focus,	
  culture	
  

Organising	
  
group	
  
(coordinator)	
  

Core	
  Group	
  
Regular	
  
mee,ngs	
  

Wider	
  Group	
  
(LinkedIn)	
  

•  Legi,macy	
  
•  Trust	
  
•  Innova,on	
  
•  Leadership	
  
•  Decision	
  makers	
  
	
  
Terms	
  of	
  Reference	
  -­‐	
  
purpose,	
  structure,	
  rules	
  
	
  

2.	
  Func,oning	
  

Ac,ve	
  learning,	
  communica,on,	
  
facilita,on,	
  characteris,cs,	
  clear	
  rewards	
  

3.	
  Sustainability	
  



Clean	
  Water	
  For	
  All	
  (CWFA)	
  2014	
  
A	
  UK+US	
  collabora,on	
  





Case	
  Study:	
  Johnson	
  Creek,	
  Portland,	
  OR	
  

Johnson	
  Creek	
  State	
  of	
  
the	
  Watershed	
  Report	
  
2012	
  



Riparian	
  
buffer	
  and	
  
restora,on	
  
benefit	
  

Urban	
  land	
  
pollu,on	
  
poten,al	
  

CWFA	
  Research	
  Objec,ves	
  
•  To	
  develop	
  a	
  method	
  for	
  iden,fying	
  the	
  Relevant	
  Dominant	
  Uncertain*es	
  and	
  

the	
  capacity	
  for	
  FRM	
  strategies	
  to	
  be	
  effec,ve	
  under	
  different	
  future	
  scenarios	
  

•  To	
  model	
  Johnson	
  Creek	
  (with	
  and	
  without	
  green	
  streets)	
  to	
  understand	
  the	
  
impacts	
  of	
  stormwater	
  run-­‐off	
  on	
  sediment	
  and	
  water	
  quality	
  

	
   •  Examine	
  the	
  influence	
  
of	
  Green	
  Streets,	
  Blue-­‐
Green	
  Infrastructure	
  
and	
  river	
  restora,on	
  on	
  
waterway	
  health	
  and	
  
water	
  quality.	
  



CWFA	
  Research	
  Objec,ves	
  
•  To	
  explore	
  the	
  

mul,ple	
  perceived	
  
benefits	
  of	
  adop,ng	
  a	
  
‘Blue-­‐Green’	
  approach	
  
to	
  FRM,	
  considering	
  
temporal	
  changes	
  in	
  
percep,ons	
  and	
  
behaviour	
  

•  Par,cipatory	
  
modelling;	
  where	
  and	
  
when	
  is	
  it	
  appropriate	
  
to	
  use	
  Bayesian	
  
networks	
  to	
  be	
  used	
  
as	
  a	
  tool	
  to	
  support	
  
the	
  par,cipatory	
  
process?	
  

	
  	
  

	
  
	
  


