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The	  context	  
•  Annual	  water	  resources	  –	  2.8	  trillion	  m3	  

•  Rainfall	  –	  from	  150mm	  to	  2,000mm	  /yr	  
•  1,500	  basins	  of	  >1,000	  km2	  

•  Uneven	  distribuTon	  of	  water	  resources	  
•  Per	  capita	  water	  resources	  28%	  of	  world	  average	  
•  Total	  water	  with	  drawls	  of	  585	  billion	  m3	  (20%	  of	  total	  
renewable	  resource)	  

Challenges of River Basin Planning
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Water	  management	  in	  China	  
• Central,	  hierarchical	  system	  
• Central	  government	  sets	  naTonal	  water	  policy	  
•  7	  basin	  authoriTes,	  responsible	  for	  planning	  and	  
oversight	  

• Provincial,	  prefecture	  and	  county	  governments	  
with	  various	  responsibiliTes	  

•  2002	  Water	  Law	  –	  provides	  planning	  and	  
licensing	  system	  



Challenges	  
• Water	  shortages	  
• PolluTon	  and	  water	  quality	  
•  Flooding	  
	  



Key	  responses	  
•  No.	  1	  Policy	  document	  -‐	  “The	  Decision	  on	  AcceleraTng	  
the	  Reform	  and	  Development	  of	  Water	  Conservancy”	  –	  
and	  US$600	  billion	  investment	  

•  Master	  basin	  plans	  approved	  by	  State	  Council	  March	  
2013	  for	  seven	  major	  river	  basins	  
•  Flood and drought prevention – includes objectives around 

both reducing flood risk and protecting ecosystems 
•  Reasonable water allocation and efficient use 
•  Water conservation and river health security 
•  Institutional arrangements for water science 

•  Plans	  to	  be	  developed	  for	  232	  mid-‐sized	  basins	  
•  AdopTon	  of	  ‘Three	  Red	  Lines’	  –	  limits	  on	  abstracTon	  and	  
polluTon	  loads,	  and	  minimum	  efficiency	  standards	  

	  



Recognition	  of	  environmental	  
@lows	  
•  2002	  Water	  Law	  

•  Acknowledgement	  of	  requirement	  for	  water	  for	  the	  “ecological	  
environment”	  

•  11th	  5-‐year	  plan	  
•  “Building	  a	  Resource-‐Conserving	  and	  Environment-‐Friendly	  
Society”	  

•  Revision	  of	  Master	  Basin	  Plans	  
•  RecogniTon	  of	  environmental	  flows	  in	  plans	  for	  first	  Tme	  

•  “Red-‐line”	  for	  water	  consumpTon	  
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Three	  phases	  of	  Basin	  Master	  Plans	  
1950s	  –	  Disaster	  reducTon	  
1980s	  –	  Water	  resources	  development	  and	  uTlizaTon	  
2010s	  –	  Integrated	  strategy	  and	  management	  



Drivers	  
•  Extent	  of	  regulaTon	  of	  river	  systems	  
•  Change	  in	  economic	  and	  social	  situaTon	  
•  Change	  in	  physical	  condiTon	  of	  the	  basin	  
•  Changes	  in	  objecTves	  for	  the	  basin	  and	  management	  
arrangements	  

	  
	  



A	  new	  approach	  	  
•  Water	  planning	  vs.	  socio-‐economic	  and	  environmental	  
planning	  

•  Engineering	  vs.	  resource	  management	  
•  Water	  resources	  development	  vs.	  water	  resources	  protecTon	  
•  SpaTal	  and	  segmented	  vs.	  strategic	  and	  integrated	  

Manage	  trade-‐offs	  between:	  
•  Human	  and	  nature	  
•  Development	  and	  protecTon	  
•  Regions	  and	  the	  river	  basin	  
•  Engineering	  and	  management	  
	  





Alignment	  of	  water	  plans	  with	  other	  sectoral	  plans	  
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CHAPTER 4 
PLANNING FRAMEWORK 
FOR BASIN PLANNING

4.1  Overall framework for basin 
planning

This chapter sets out the overall framework for basin planning: 
the relationship between basin planning and the many other 
planning exercises undertaken by government. Modern 
strategic basin plans need to address increasingly complex 
water challenges. Basin plans need to recognize and enable 
national water policies, and at the same time inform local and 
regional plans and policies. Furthermore, basin planning takes 
place in the context of a range of broader socio-economic and 
environmental planning processes.

Basin plans therefore need to consider both:

 ▶ Horizontal alignment, between the basin plan and plans 
from outside the water sector such as economic, spatial and 
environmental plans. These plans are likely to be at a range 
of scales, from national development and environmental 
laws and planning, through regional to local-scale plans. 
Typically, the geographical boundaries of the basin plan and 
these broader plans will not be aligned.

 ▶ Vertical alignment, between the basin plan and other 
national and local plans in the water sector.

This concept of horizontal and vertical alignment is illustrated 
in Figure 14.

Figure 14: Framework for basin planning within its broader 
environment
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There has been increasing recognition in recent years that 
decisions that a!ect water resources and how they are used 
are not made by water managers alone: there are a range of 
important socio-economic decisions which get made outside 
of the ‘water box’ that a!ect water (see Figure 15). It is critical 
that basin planners engage with those decision-makers and 
recognize the way di!erent policies, processes and actions are 
likely to a!ect the water sector. This can include understanding 
how policies, the allocation of resources, and political and 
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Figure 12: The hourglass nature of the basin planning process
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CONTENT AND STRUCTURE OF A BASIN 
PLAN

While the nature of basin plans di!ers from one situation to 
another, there are typically a number of similarities between 
the overall structures of basin plans. Figure 1 presents a very 
high-level structure of a basin plan and its links to the thematic 
plans that support and align with it.

FROM VISION TO STRATEGIC ACTION

River basin planning typically involves a series of nested 
statements of intent which together form the means by which 
basin plans are developed and implemented. These relate to 
the basin vision and/or goal, more concrete objectives, and 
speci"c actions.

Vision statements are often aspirational rather than speci"c, 
providing a preliminary indication of political purpose before 

di#cult decisions over trade-o!s and investment need to be 
made. Basin visions tend to be developed around one or more 
of the following priorities (see Figure 1):

 ▶ Protection: environmental state of the water resources in 
providing goods and services

 ▶ Development: social and economic outcomes related to 
water use, land use or catchment areas

 ▶ Disaster Risk: human, property or ecological risks of 
$ooding and other disasters

 ▶ Institutional: institutional intent for cooperation, 
collaboration and stewardship.

To be implemented, vision statements need to be translated 
into speci"c and measurable objectives and actions that are 
achievable with the available resources and given time frame. 
The basin plan performs this function.

Figure 1: Interface between the elements of the basin plan and supporting thematic plans
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Basin	  planning:	  lessons	  from	  
China	  
•  The	  importance	  of	  strategic	  basin	  planning	  as	  the	  issues	  in	  a	  
basin	  become	  more	  complex	  

•  CriTcality	  of	  understanding	  of	  the	  role	  of	  water	  in	  the	  
economy	  

•  RecogniTon	  of	  linkage	  between	  basin	  funcTon/condiTon	  and	  
ecosystem	  services	  

•  Understand	  the	  trade-‐offs	  



Overview	  
1.  Intro	  to	  water	  resources	  issues	  in	  China	  
2.  Master	  basin	  planning	  
3.  E-‐flows	  case	  study:	  Yellow	  River	  
4.  E-‐flows	  case	  Study:	  Yangtze	  River	  



20	  

basin area 790,000 km2 

region 9 provinces 

river length 5,464 km 

elevation drop 4,480 m 

average rainfall 450 mm 

population 115 million 
total water 
resources 58 billion m3 

per capita water 550 m3 

sediment 35kg/m3 



Yellow	  River	  @lows	  1956-‐2000	  
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Management challenges in the Yellow River Basin 
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Sediment	  deposi5on	  =	  raised	  river	  bed	  =	  high	  flood	  risk	  

Increased	  @lood	  risk	  



Determining	  e-‐@low	  
requirements	  
•  Focus	  on	  sediment	  transport	  
•  IdenTfied	  needs	  to	  deal	  with	  1	  billion	  tons/yr	  

•  400	  million	  to	  be	  captured	  
•  100	  million	  to	  deposit	  in	  lower	  reach	  
•  500	  million	  to	  be	  flushed	  

•  Flushing	  requirement	  of	  21	  billion	  m3	  
•  Includes	  a	  conTnuous	  minimum	  flow	  of	  5	  billion	  m3	  near	  the	  
mouth	  during	  the	  non-‐flood	  period	  



1987	  Water	  Alloca5on	  Scheme	  for	  the	  Yellow	  River	  



Annual	  regulation	  plan	  
•  Regulates	  period	  November	  to	  June	  (non-‐flood	  period)	  
•  Prepared	  annually	  in	  consultaTon	  with	  provincial	  departments	  
•  Includes:	  

•  Maximum	  monthly	  abstracTon	  and	  consumpTon	  for	  each	  
province/region	  

•  Reservoir	  releases	  
•  Required	  flows	  at	  provincial	  boundaries	  

•  During	  peak	  periods,	  refined	  every	  10	  days	  

26	  



E-‐Flows	  in	  Yellow	  River	  
Steps	  to	  implementation	  
1.  Recognise	  	  the	  problem	  
2.  IdenTfy	  a	  clear	  objecTve	  
3.  Where	  possible,	  provide	  a	  scienTfic	  basis	  to	  support	  

decision-‐making	  
4.  Incorporate	  the	  flow	  requirements	  within	  the	  allocaTon	  and	  

management	  system	  
5.  Allow	  flexibility	  for	  water	  dependent	  industries	  within	  the	  

confines	  of	  a	  capped	  system	  
6.  ConTnue	  to	  improve	  the	  system	  as	  informaTon	  becomes	  

available	  



Lessons	  from	  the	  Yellow	  River	  
•  Natural	  capital	  plays	  a	  criTcal	  role	  in	  supporTng	  water	  security	  
•  E-‐flows	  assessments	  and	  objecTves	  need	  to	  be	  customised	  to	  
meet	  the	  local	  situaTon	  



Overview	  
1.  Intro	  to	  water	  resources	  issues	  in	  China	  
2.  Master	  basin	  planning	  
3.  E-‐flows	  case	  study:	  Yellow	  River	  
4.  E-‐flows	  case	  Study:	  Yangtze	  River	  



Development of the Yangtze Basin 

•  Storage capacity of 360 
billion m3, or 36.7% of 
annual average surface 
water resources 

•  72 large hydropower station 
•  Total installed capacity of 

1.2 trillion KW. 

Current plan for cascade 
hydropower stations	
Medium-term plan for 
cascade hydropower	

Long-term plan for 
cascade hydropower \	



Impacts	  of	  changes	  to	  the	  @low	  
regime	  
•  Reduced	  sediment	  movement	  and	  consequences	  for	  
connected	  lakes	  

•  Collapse	  of	  fish	  fry	  for	  four	  major	  species	  of	  carp	  (95%	  
reducTon)	  

•  Water	  quality	  issues	  and	  algal	  blooms	  on	  Tai	  Lake	  
•  Saltwater	  intrusion	  in	  Yangtze	  estuary	  



Monitoring	  and	  adaption	  
•  RecogniTon	  of:	  

•  High	  cost	  of	  changes	  to	  flow	  regime	  due	  to	  development	  
•  High	  cost	  of	  provision	  of	  eflows	  

•  ImplementaTon	  of	  extensive	  monitoring	  program	  to	  assess:	  
•  Impact	  of	  eflow	  trials	  
•  Impacts	  on	  Poyang	  and	  DongTng	  Lakes	  
•  Related	  ecosystem	  restoraTon	  works	  



Lessons	  from	  Yangtze	  
• Wide	  range	  of	  adverse	  impacts	  that	  can	  result	  
from	  water	  resources	  development	  

•  Importance	  of	  informaTon	  to	  support	  raTonal	  
decision-‐making	  and	  trade-‐offs	  



Final	  thoughts:	  
• While	  science	  and	  economics	  can	  inform	  
planning	  and	  allocaTon	  decisions,	  these	  are	  
ulTmately	  socio-‐poliTcal	  decisions	  

•  Such	  decisions	  should	  be	  made	  in	  a	  deliberate,	  
transparent	  way,	  based	  on	  the	  best	  available	  
science,	  and	  understanding	  the	  consequences	  


