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River classification: Liao River
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Testing indicators against disturbance gradient
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Weighting of indicator scores

4 Freq.

(# obs.) All sites — all years

Standard to ieve values

Reference sites
— all years,

ingle site,
— report year,

50t %'ile 1

1 0
(reference), Concentration, (worst case),

_ 95th o’jle
8dth %’ile : :
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Convert all values to common scale to allow comparison
Compare values against: other sites in study; other studies
- national standards; international standards
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Indicators of river health: Liao River

What makes up the pentagon?

Each pentagon presents the river health

score for each of the 5 different

indicator groups sampled at an

individual site. The scores

for each indicator in a

group are aggregated

to give a single group

score. The group score

is indicated by the

colour of the relevant

section of the pentagon:

a section that is green

represents a score of 0.6 to B e Y. © Total nitrogen
1.0 (good to very) while red ' )
indicates a score of 0.0-0.2

(critical).
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Start with objectives (from YRCC)

« Ultimate target
— “Keeping the Yellow River Healthy”

« 4 X Criteria (“the 4-n0s”)
— No embankment breaching
— No river running dry
— No water pollution beyond standard
— No riverbed rising further
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Project Framework

Environmental flow assessment River health assessment

How much water does the river need

Hydrological health index Geomorphological index
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Establish a framework (from YRCC)

Indicator groups
“Healthy Indicators of the Yellow River” 9 P

 Flow continuity > Hydrology

« Channel configuration for water and > Geomorphology
sediment transportation

« Water quality standard
» River ecosystem
« Water supply capacity > Social-economic

> Water quality

> Ecology
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Reaches and Assets  Riverchannel  #X

Delta
wetlands
Dongping
Lake
: Braided reach )
-a-*‘& I,(WI_Rgvc > ,7
"‘”‘P\L'.!'.. Jiahgleady
& N>y S E NS “_@
T\l 0 i n@o" 0 100 200 km
/ [ A
Menadiin Zhengzhou _
| gl wetlands Kaifeng
wetlands wetlands

INTERNATIONAL

WATERCENTRE
o




River Health

Social/Economic

N

A 2

Survey and ]

Invertebrates

Vegetation

modelling




Regulation phases
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Baseflows (flow exceeded 75% of the time)
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Sediment flushing flow

(flow exceeded 5% of the time)
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No drying-up

350
300
250
200
150
100

50 m
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

P LLL LR AV A> A0 A S o> PP o > F
NN NN N AN NN N N N RN S N N N NN N N N MR AN R

Cumulative annual days of cease to flow
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Water quality
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Trend in water quality (Grade Ill target)

Annual- Proportion of High flow - Proportion of Low flow - Proportion of
months targetachieved months targetachieved months targetachieved
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Trend in water quality (Grade Il target)

Annual- Proportion of High flow - Proportion of Low flow - Proportion of
months targetachieved months targetachieved months targetachieved
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Potential indicators

« Load delivered to the estuary

« Channel capacity

« Channel width/depth ratio

« Channel mobility (lateral shift per year)
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Sediment load
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Reach 2 — effect of training works

=&—Before training works == After training works
(1949-1960) (1975-1990)
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Channel capacity

Discharge (m?/s)
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2008 Catchment wide survey
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Metrics structure

Fish Macroinvertebrates Riparian plants

Species Species richness Species richness

richness

Native/exotic Functional feeding Grass/Woody
groups species

Proportion of Densities and Densities and

feeding guilds  biomasses biomasses

Proportion of
habitat guilds
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Social Health Indicators

* A river provides social benefits
— Flood control function
— Drought control function
— Water supply function
— Hydro-power function
— Navigation function
— Water quality self-purification function
— Recreation function

« Ariver can be managed to optimise, or choose a
balance of, the:
— Social benefits
— Ecological benefits

« The River Health Index is an important tool to help
achieve the balance
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Environmental Flows Framework

» Asset-based . Holistic
— Sites _ |
. Wetlands E.ntlre flow regime
* Channel o OptIOHS
P.rozzlézes — to balance
« Habitat hydraulics * River health
« Geomorphology « Social needs
« Vegetation
* Fish
* |nvertebrates
— Social

* Flood control
- Water supply
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Environmental flow requirements

« Consolidation of existing studies, together with expert opinion

 Identify flow requirements for the key assets (wetlands, delta),
focussed on:

— Fish
— Vegetation
— Birds

« Hydrological model to assess capacity to achieve recommended
flows
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No drying-up

Lijin Cumulative annual days of cease to flow
= Annual peak cease to flow spell duration
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Delta growth
Lijin
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Hydrologic indicators of river health

Flow component Il Very good (0.8-1.0) |l Good (0.6-0.8) Fair (0.4-0.6) [ Poor (0.2-0.4) [l Critical (0.0-0.2)
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Tanghe Shenwo Dry Wet Guanyinge

dam dam period i dam

IFH score for Liaoyang from 1953 to 2007. The overall score for each year is the minimum score of any component.
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Next steps

* Development of a River Health and E-Flow Assessment
Publication
 International case studies
» Synthesis of lessons and approaches
» Technical methodologies
» Policy integration and basin planning
» First draft of publication at International River Symposium
(Brisbane 26-29 September, 2011)

- 2" draft and review — ADB Knowledge Hub Week — Nov 2011

- Sharing experience — Indian workshop (WWF India) Ganga Basin
Plan

- APWF Water Summit — launch of publication and Technical
Session (Thailand Feb 2012)

- Sharing Experiences — Chinese workshop (IWC — March, 2012)
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Thank Lou

www.watercentre.org

f.chandler@watercentre.org
+617 3123 7766
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