
A	  case	  study	  in	  the	  Vietnamese	  Mekong	  Delta's	  coastal	  area.	  
	  



Natural	  resources	  use	  policies	  
�  A	  complex	  interactive	  and	  dynamic	  approach:	  

�  multi	  sectors/stakeholders	  
�  multi	  scale	  and	  trans-‐boundary	  (country,	  province,	  district,…)	  
�  multi	  temporal	  (short,	  medium,	  long	  terms)	  
�  based	  on	  many	  uncertainty	  factors	  (e.g.	  climate	  change…)	  

à 	  Need	  an	  approach	  that:	  
à 	  supports	  stakeholder	  participation	  (bottom-‐up,	  top-‐down)	  	  
à 	  supports	  complex	  and	  multi-‐disciplinary	  analysis	  
à 	  supports	  spatial	  and	  scenario	  analysis	  
à 	  supports	  capacity	  building	  
	  



The	  Mekong	  Delta’s	  coastal	  area	  
�  Fresh	  water	  agriculture	  <>	  Saline/brackish	  aquaculture	  

Forest	  	   
Vegetable 

Shrimp Rice 
vs	  



The	  Mekong	  Delta’s	  coastal	  area	  
� Coastal	  (mangrove)	  protection	  <>	  local	  people	  livelihood	  
improvement,	  food	  security.	  	  



The	  Mekong	  Delta’s	  coastal	  area	  

   SOÙC 
TRAÊNG 

BAÏC LIEÂU 

CAØ MAU 

Phuïng Hieäp 

Vò Thanh 

Ba Ñình 

Vónh Thuaän 

Ñaïi Ngaõi 

Thôùi Bình 

< 

< 

< 

. 

. 

. 

. 

. ( 

1994	  

 C.Caø Mau 

 C.Baïch Ngöu 

C.Thanh Tri 

C. Nang Ren 

C.Myõ Tuù 

C.Myõ Phöôùc 
C.Tam Soùc 

C.Tuaân Töùc 

C.Sa Keo 

C. Cai Trau 

C. Nuoc Man 

C. Soc Don 

C. Tra Kha 

C. Xẻo Gừa	

 C.CM-BL 

 C. Ông Hương 

 C.Thị Phụng	

 C.Đường Xuồng	

C.Caàu Saäp 

� Country	  benefit	  (Food	  security)	  <>	  local	  benefit	  (higher	  
income)	  

	  



The	  Mekong	  Delta’s	  coastal	  area	  
� Autonomous	  adaptation	  (short-‐term,	  site	  specific,	  by	  
individual/community)	  <>	  Plan	  adaptation	  (long-‐
term,	  uncertainty,	  by	  government)	  	  



Future threats: Climate change 

In the future heavy rain was projected to be concentrated  in raining season… 
è	  Require	  considerations	  of	  future	  precipitation	  patterns.	  

Source: College of Environment and Natural Resources (data from SEA-START, 2010) 

Number	  of	  hot	  
period	  (4-‐hot-‐
days	  >	  40°C)	  in	  
early	  Summer	  –	  
Autumn	  rice	  
crop	  (mid-‐May	  
to	  mid-‐June)	  will	  
increase	  	  

The	  Mekong	  Delta’s	  coastal	  area	  
�  Future	  threats:	  Climate	  change	  



Current fresh water intakes of 
the salinity control systems 

SLR 14cm, upstream 
discharge reduce 11% 
(Without upstream 
agriculture development) 

SLR 20cm, upstream 
discharge reduce 38% 
(With upstream 
agriculture 
development) 

Trần	  Quốc	  Đạt,	  et.	  Al,	  2010	  

The	  Mekong	  Delta’s	  coastal	  area	  
�  Future	  threats:	  Sea	  level	  rise	  +	  Cross	  boundary	  impacts	  



Interac7ve	  approach	  	  
� Participatory	  problem	  analysis	  	  (inform,	  consult,	  
involve,	  collaborate):	  to	  define	  impacts,	  demands,	  
solutions,	  also	  to	  verify	  available	  data/information.	  

�  Interactive	  scenario	  based	  analysis	  (spatial	  analysis,	  
cross-‐boundary,	  multi-‐disciplinary,	  uncertainty	  
management):	  connection	  scientists	  to	  local	  
stakeholders	  	  

� Adaptation	  options:	  Autonomous	  adaptation,	  plan	  
adaptation.	  

� Visualization	  of	  the	  derived	  information	  for	  multi-‐
criteria	  decision	  making	  (sharing	  ideas,	  knowledge	  
generation)	  	  



The	  approach:	  Scien7st’s	  view	  



The	  approach	  with	  stakeholder	  involvement	  

Define	  scenarios	  
(Sets	  of	  scenarios	  in	  CC,	  
socio-‐economic	  and	  
policy	  changes	  in	  
current	  and	  future)	  

Define	  problems	  and	  
possible	  options	  

(biophysical,	  socio-‐
economic,	  policy	  

Propose	  resource	  
management	  policy	  	  	  

(…then:	  management,	  
plan,	  technical	  measures	  

-‐  Participatory	  rural	  appraisal.	  
-‐ Household	  survey.	  
-‐ Biophysical	  land	  suitability	  
analysis	  (land,	  water,	  land	  uses)	  

-‐ CC	  data	  analysis	  
-‐  Socio-‐economic	  analysis	  
-‐  Policy	  analysis	  

-‐ Multiple	  goal	  linear	  programing	  
-‐ Multi-‐criteria	  evaluation	  	  



!

Level	  of	  par7cipa7on	  
1.  Inform	  
2.  Consult	  (opportunity	  for	  input)	  
3.  Involve	  (opportunity	  for	  dialogue	  and	  interaction)	  
4.  Collaborate	  (opportunity	  for	  partnering/working	  

jointly)	  



Case	  study	  
Integrated	  adapta7on	  assessment	  of	  Bac	  Lieu	  Province	  

and	  development	  of	  adapta7on	  master	  plan	  

3	  rice	  crops/year	  

Shrimp	  

Shrimp	  -‐	  rice	  

Climate Change Affecting Land Use in the Mekong Delta: Adaptation of Rice-based 
Cropping Systems (CLUES project, Funded by ACIAR, Australia) 



Based	  map	  with	  key	  objects	  were	  
provided	  to	  support	  resources	  mapping	  
(map	  of	  resources	  available	  and	  issues	  in	  
resources	  use),	  the	  outcomes	  are:	  

à 	  Information	  for	  soil,	  water	  survey	  
à 	  Information	  for	  socio-‐economic	  survey	  	  
à 	  Information	  to	  design	  the	  problem	  
definition	  meeting	  at	  district	  and	  
provincial	  level.	  

à 	  Community	  autonomous	  adaptation	  
constraints	  and	  possibilities.	  

Define	  problems	  and	  possible	  op7ons	  
at	  community	  level	  



� District/provincial	  level	  workshops	  (from	  the	  whole	  
province	  to	  the	  sub	  agro-‐ecological	  zone:	  fresh,	  brackish,	  
saline	  area)	  	  
à 	  Understand	  the	  required	  information	  for	  district/provincial	  
decision	  making	  

à 	  Verify	  surveyed	  data	  and	  derived	  information	  
à 	  Understand	  government’s	  current	  land	  use	  plan/policy	  and	  
future	  policy.	  

à Define	  constraints	  and	  possibility	  for	  plan	  adaptation	  

Define	  problems	  and	  possible	  op7ons	  
at	  district/provincial	  level	  

! !



Land use policy/plan 
under impacts of 
current and future bio-
physical and socio-
economic issues? (sea 
level rise, market 
variation, change of 
national development 
policy) 



- Maps soil and water condition 

Define	  problems	  and	  possible	  op7ons	  
at	  district/provincial	  level	  



Integra(ng	  soil,	  water,	  and	  crop	  infroma(on	  

Define	  problems	  and	  possible	  op7ons	  at	  
district/provincial	  level	  



Land	  suitability	  analysis	  .	  
Based	  on	  land	  characteris7cs	  and	  
land	  use’s	  requirements,	  the	  
poten7al	  land	  use	  systems	  for	  Bac	  
Lieu	  province	  have	  been	  
dis7nguished.	  	  	  
	  
	  

Define	  problems	  and	  possible	  op7ons	  
at	  district/provincial	  level	  
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Scenario	  analysis	  	  



Scenario	  analysis	  support	  answering	  these	  types	  of	  
ques7on:	  
Current	  context:	  
•  If	  the	  current	  land	  use	  has	  economically	  optimized?	  
•  How	  the	  socio-‐economic	  constraints	  (labor,	  capital)	  impact	  to	  

the	  current	  total	  economical	  achievement	  of	  the	  province?	  
•  How	  the	  government	  imposed	  production	  goals/target	  (food	  

security)	  impacts	  to	  the	  total	  economical	  achievement?	  Which	  
goals	  are	  feasible	  and	  infeasible?	  	  

•  What	  are	  the	  adaptive	  opportunities	  for	  Bac	  Lieu	  province	  in	  
the	  current	  context?	  

•  How	  much	  water	  requirement	  for	  the	  proposed	  land	  use	  
options?	  

•  …	  
	  

Scenario	  analysis	  



Future	  context	  (2030s	  with	  climate	  change	  +	  development	  
strategy):	  
•  How	  climate	  change	  impacts	  to	  the	  total	  economical	  

achievement	  of	  Bac	  Lieu	  province?	  
•  How	  non-‐structure	  measures	  (change	  of	  cropping	  paUern,	  

improve	  farming	  technology)	  could	  improve	  the	  adap7ve	  
capacity	  of	  the	  province?	  

•  How	  structure	  measures	  (construct	  new	  dykes	  and	  sluice	  gates)	  
could	  improve	  the	  adap7ve	  capacity	  of	  the	  province?	  

•  ….	  
	  
à Transfering	  these	  questions	  into	  model	  optimization	  

functions	  and	  constraint	  functions.	  
	  

Scenario	  analysis	  



If	  the	  current	  land	  use	  has	  economically	  op(mized?	  
-‐ The	  current	  land	  use	  is	  not	  economically	  op7mized.	  
-‐ The	  op7mized	  income	  of	  the	  province	  from	  agriculture	  and	  
aquaculture	  could	  reach	  18,900	  billion	  VND,	  	  39.7%	  	  higher	  than	  the	  
current	  value.	  	  
Obviously,	  the	  land	  use	  paUern	  should	  be	  changed	  according	  to	  the	  
proposed	  land	  use	  by	  the	  model.	  	  

-
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Scenario	  analysis	  



How	  the	  socio-‐economic	  constrains	  (labor,	  capital)	  and	  farming	  
technology	  level	  impact	  to	  the	  current	  total	  economical	  achievement?	  
• 	  If	  the	  capital	  requirement	  was	  met	  à	  the	  total	  income	  from	  main	  Agi.	  and	  
Aqua.	  produc7ons	  would	  significantly	  improved	  (152.1	  %).	  
• 	  If	  the	  farming	  technology	  of	  the	  farmers	  reach	  the	  current	  high	  level	  à	  
total	  income	  increase	  	  88	  %.	  
• 	  If	  all	  labor	  and	  capital	  requirements	  was	  met	  à	  total	  income	  increase	  
almost	  150%	  to	  340	  %	  respec7vely	  .	  	  
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Scenario	  analysis	  



How	  the	  government	  produc(on	  goals	  impact	  to	  the	  total	  economical	  
achievement?	  Which	  goals	  are	  feasible	  and	  infeasible?	  
• 	  If	  rice,	  vegetable,	  or	  all	  main	  products	  goals	  scenarios	  are	  imposed,	  the	  total	  
income	  would	  drop	  10.6%,	  27%	  and	  29%	  respec7vely.	  	  
The	  results	  implies	  that	  even	  though	  the	  government	  produc(on	  goals	  can	  be	  
achieved,	  the	  trade-‐off	  is	  that	  some	  por(on	  of	  total	  income	  could	  be	  reduced.	  
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Note:	  	  if	  the	  vegetable	  production	  >	  maximum	  local	  market	  demand,	  the	  vegetable	  price	  will	  be	  reduce	  
considerably	  	  àa	  	  maximum	  vegetable	  production	  level	  restriction	  is	  imposed	  in	  the	  model.	  

Scenario	  analysis	  



An	  example	  for	  total	  rice’s	  water	  consump7on	  es7ma7on	  (based	  on	  the	  
water	  produc1vity	  in	  the	  neighbour	  province	  (Soc	  Trang),	  about	  0.8	  m3/kg	  
rice	  for	  normal	  prac1ce	  and	  0.45	  m3/kg	  rice	  for	  AWD	  technique.	  This	  
analysis	  implies	  that:	  
à 	  beside	  considering	  the	  economic	  return,	  water	  use	  efficiency	  of	  the	  
selected	  adapta7on	  strategy	  should	  be	  taken	  into	  account.	  	  
à 	  the	  new	  saving	  water	  technique	  such	  as	  AWD	  is	  significantly	  reduce	  the	  
water	  requirement.	  	  
à 	  A	  similar	  es7ma7on	  for	  GHG	  emission	  can	  also	  be	  done	  when	  we	  have	  
the	  GHG	  emission	  per	  kg	  of	  produc7on	  or	  farming	  areas.	  

Scenario	  analysis	  



Scenario	  analysis	  



� Workshops	  (community	  à	  district/
province)	  to	  discussed	  about	  the	  scenarios	  
analysis	  results	  (information	  à	  
knowledge,	  inform	  à	  involve).	  

�  Training	  local	  technical	  staff	  on	  use	  of	  the	  
maps	  and	  land	  use	  analysis	  methodology	  
(capacity	  building	  à	  future	  collaboration	  
between	  scientist	  and	  local	  staff)	  

Land	  use	  policy/planning	  development	  



� Con7nuous	  learning	  approach	  à	  
Improved	  percep7on	  and	  aftude	  
of	  local	  extension	  officers	  and	  
managers	  on	  adap7ve	  land	  use	  

� The	  land	  use	  management	  and	  
adapta7on	  strategy	  should	  be	  
defined	  by	  the	  local	  government	  
with	  the	  facilita7on	  from	  
scien7sts.	  

	  

!

!

!

Land	  use	  policy/planning	  development	  





Future	  steps	  
�  Data/information	  available	  online	  for	  local	  community	  
and	  government.	  

�  Development	  of	  more	  user-‐friendly	  scenario	  analysis,	  
decision	  support	  system	  (online?).	  

�  Better	  visualization	  of	  the	  derived	  information	  to	  the	  
community	  and	  government	  agency.	  

	  



A	  lesson	  learnt	  

Land	  use	  
System	  

Focus	  
Areas	  

Data	  
Acquisition	  

Partner-‐
ships	  

Stake-‐
holders	   Interaction	  

&	  
Integration	  

• 	  	  Soil,	  water,	  climate	  
• 	  	  Livelihood,	  land	  use	  
• 	  	  Socio-‐economic,	  poverty	  

• 	  	  Top-‐down:	  strategic	  
goals/plans	  
• 	  	  Bottom-‐up:	  
demonstration	  

• 	  	  Top-‐down:	  workshops,	  reviews	  
• 	  	  Bottom-‐up:	  participatory	  
approach,	  survey,	  interviews	  

Engagement	  &	  knowledge	  
sharing	  with	  local	  
community	  and	  agencies:	  
DARD,	  DONRE,	  DOC,	  ISDS,	  
DOLISA,	  	  DOH,	  DPI	  …	  à	  plan	  
ßà	  autonomous	  adaptation	  	  

Capability	  building	  
• 	  	  Communication	  
• 	  	  Ownership	  



Thank	  you	  for	  your	  aUen7on	  


