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The 12th International Specialised Conference on Warshed & River
Basin Management

13 - 16 September 2011
Recife, Brazil

Websitewww.iwa2011recife.org/

Integrated River Basin Management and Climate Césuage important issues for the future of our
planet. IWA presents a very special opportunitgngage in 3 days of innovative discussion on the
subjects of River Basin Management Planning, W&esource Management, Climate Change,
Water Supply Protection, Governance Methods, Fdodtrol & Decision Support System.

Proposed Themes:
New developments in integrated approaches of hasin management

Experiences of river basin management planningifégreint scale (continental, regional,
national, local)

Managing conflicting demands of different watersuseriver basins

Water resources and river basin management irmaddsemi-arid regions

New methods of flood control and flood prevention

The role and impacts of soil management on riveimb@management

New economic instruments in river basin management

Effective governance methods of shared internakidreans-boundary river basins
How to measure implementation of river basin mansage plans?

Effects of climate change in river basin management

Impacts of climate change on water quality and gtyamnd adaptation strategies, and
managing watersheds to reduce wildfire threatsceestsm with warming temperatures.

New methods in assessing biological status of watsyurces

Experiences and results in monitoring activitiebiofogical quality components and outlook
on further approaches

Application of advanced computation and decisiorppsut systems in river basin
management

What are the lessons learnt in the developed cesntinat can be applied in developing
countries to achieve the best result for the mapant in river basin management?

Experiences in public participation and consulpingcesses

Contact: Prof. Dr. Maria do Carmo Sobral
Tel: +55-81-2126.8744 / +55-81-9113.1563
Email: msobral@ufpe.br
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INTRODUCTION OF MEMBERS OF THE MANAGEMENT COMMITTEE
—

Maria do Carmo Sobral

Professor PhD Maria do Carmo Sobral is gradua
in Civil Engineering at Federal University ¢
Pernambuco, holds a master degree in C
Engineering from the University of Waterloo and
PhD on Environmental Planning from th
Technische Universitat Berlin. Dr Sobral works
the Federal University of Pernambuco, in tl
Faculty of Civil Engineering, in Brazil since 199!
where she is Research Associate at the Departr
of Civil Engineering. Dr Sobral's resear
contributions and professional activities are iaj
fields of environmental planning, water resourcgs
management, river basin policy and managem¢
on the particular area of reservoir management.

What was your motivation to work in the field
watershed and river basin management?

Due to the large number of watersheds in our cgumie have, we do need to work on
implementing environmental watershed policies f@cpicing a sustainable development.

What is your motivation for engagement within &l specialized group on WS&RBM?

Actually, to be update related to new developmentvater resources technologies and policies
which contribute to those issues.

What do you think are the main challenges in wditedsand river basin management within the
next years?

The main challenges are trying to find a way fonaging water consumption and improving water
productivity integrating researchers, users andistecmakers. That's what we specify as a
challenge on watershed planning and policy.
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NEWS & ANNOUNCEMENTS

February 2011 — EU to phase out six dangerous subsices

Six substances of very high concern have been mivgedthe REACH regulations candidate list to
the authorisation list (Annex XIV) and will be bathwithin the next three to five years unless an
authorisation has been granted to individual congsafor their use. The substances are all
carcinogenic, toxic for reproduction or persist tilee environment and accumulate in living
organisms.

Operators wishing to sell or use these substandesegd to demonstrate that the required safety
measures have been taken to adequately contrakitsg or, that the benefits for the economy and
society outweigh the risks.

The six substances are:
- B-ter-butyl-2,4,6-trinito-m-xylene (musk xylene);
- 4,4'-diaminodiphenylmethane (MDA);
- hexabromocyclododecane (HBCDD);
- bis(2-ethylexyl) phthalate (DEHP);
- benzyl butyl phthalate (BBP); and
- dibutyl phthalate (DBP).

http://europa.eu/rapid/pressReleasesAction.dotede=1P/11/196

New Regulation:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do20J:L:2011:044:0002:0006:EN:PDF

February 2011 - Defra consults on the regime for gzial water and sewerage infrastructure
projects in England

On 22 February 2011, Defra launched a consultatiorproposals for new regulations that will
require English water and sewerage companies tocpufain infrastructure projects out to
competitive tender. The regulations will enableeaviregime to be created, known as the Special
Infrastructure Projects Regime (SIPR). It will appb water and sewerage infrastructure projects
with a size or complexity that, under the existiagime, might threaten the ability of the undertake
to maintain provision of services to its custométswever, the SIPR will aim to ensure that such
projects are only put out to tender by undertakersa project-financed basis where this would
provide value for money. The consultation is opercomment until 17 May 2011 and can be
viewed on Defra’s website

http://www.defra.gov.uk/corporate/consult/seweramkdx.htm

February 2011 - European Chemicals Agency (ECHA) csults on proposals to identify seven
Substances of Very High Concern

On 21 February 2011, the European Chemicals AgaCyHA) opened consultations on proposals
to identify seven chemicals as Substances of Vegh Boncern (SVHC) and possible candidates
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for authorisation. All seven substances are cageniz or toxic for reproduction. The substances
are:

- 2-ethoxyethyl acetate

- strontium chromate

- 1,2-Benzenedicarboxylic acid, di-C7-11-branched laredhr alkyl esters
- Hydrazine

- 1-methyl-2-pyrrolidone

- 1,2,3-trichloropropane

- 1,2-Benzenedicarboxylic acid, di-C6-8-branched ladisgers, C7-rich.

ECHA has also proposed an amendment to a subst@ready on the candidate list. Cobalt
dichloride was previously classified only as caogenic but will potentially be listed as a
carcinogenic and reprotoxic chemical.

Interested parties have until 7 April 2011 to pdevcomments to ECHA on the identification of the
substances as SVHC as well as further informaidated to use, exposure, alternatives and risks.
All the consultations can be viewed on ECHA'’s widasi

http://echa.europa.eu/consultations/authorisatnt/svhc _cons en.asp

March 2011 — UK Research indicates that wastewatdreatment efficiency may be reduced
during a severe flu pandemic

Recent research has revealed that existing planarfiviral and antibiotic use during a severe
influenza pandemic could reduce the efficiency aktg water treatment resulting in deterioration
of surface water quality and drinking water at edodion points. The multinational research team
modelled the effect of differing amounts of an&iand antibacterial substances that would enter
the sewerage systems during pandemics of varymgrisg The results predicted the decline in
wastewater treatment efficiency. This resulted wader quality model that was applied to the River
Thames Catchment. The research indicates thatsthefithese drugs during a pandemic could have
lasting impacts on river ecosystems and humanthealt

http://www.watertechonline.com/news.asp?N 1D=75897
http://www.medicalnewstoday.com/articles/217690.php

March 2011- -European Commission pledges €267 miin for new environmental projects

The European Commission has launched its annuakdjiqr research proposals to be funded under
the LIFE+ programmes. €267 million is availableetsfund projects.

Proposals that fit under the following headingscatted for:

- nature and biodiversity;

- environment policy and governance; and

- information and communication.
http://europa.eu/rapid/pressReleasesAction.do&eéer=IP/11/240&format=HTML&aged=0&Ian
guage=EN&quiLanguage=en
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March - Northern Ireland Executive consults on propsed environmental legislation changes

The Northern Ireland Executive has issued a cossoit on proposed changes to:
- Groundwater Regulations (Northern Ireland) 2009;
- The Environmental Liability (Prevention and Reméidia) Regulations (Northern Ireland)
2009; and

- The Pollution Prevention and Control Regulationsr(Nern Ireland) 2003.
The consultation has been issued by the Northetarid Department for the Environment and the
changes involve the way in which environmental sieas are made. The consultation is accessible
via the Department’s website.

http://www.doeni.gov.uk/index/information/foi/recereleases/publications-details.htm?docid=8068

March 2011 New indicator proposed in Italy for assssing treated wastewater quality

Scientists in Italy have developed a Wastewateishng Index (WWPI) to assess treated waste
water quality quickly using a limited number of pareters. Assessing waste water quality using all
specified parameters in law may involve analysindai@e range of parameters and can be
expensive. The proposed WWPI uses six criteria @inatwidely considered to be the most critical
water quality parameters for reuse or dischargespended solids, biological oxygen demand,
chemical oxygen demand, ammonia, total phosphongsEscherichia coli -to derive a waste
water quality index score. The WWPI can be adjusteduit differing legal limits and chemical
parameters. The index has been tested using diffevaste water treatment processes in a pilot
plant in Ferrera, Italy.

http://ec.europa.eu/environment/integration/red@amvsalert/pdf/233na3.pdf

April - European Commission to consider ban of phgshorus in dishwasher detergents

The European Commission could consider the optibamning phosphates from dishwasher
detergents, as well as those in laundry detergéntdraft parliament resolution, which will be
presented to the Environment Committee, outlinep@sed restrictions on the use of phosphates
and other phosphorus compounds in dishwasher @etsrgrom January 2015. The suggested
phosphorus limit is 0.5% by weight, in line withathfor laundry detergents (which will come into
force in 2013). However, there is a suggestioretdlse limit expressed as grams per standard wash,
which would enable manufacturers to develop moreentrated detergents.

http://www.europarl.europa.eu/meetdocs/2009 20bti@nts/envi/pr/857/857940/857940en.pdf
April - Environment Agency publishes profile for every bathing water site to inform and
protect beach goers

The Environment Agency (EA) has published detailslee cleanliness of 493 bathing water sites in
England and Wales. The details, called beach psyfdre available on the EA website and include a
description of the beach and surrounding area. Malpstos and links to the latest water quality
results for each site are designed to help visitorapare beaches and make informed decisions
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about where to swim. The EA is asking members efghblic to comment on the profiles by 30
September 2011 so that they can be refined andiradrby 2012.

http://www.environment-
agency.gov.uk/news/128882.aspx?month=3&year=201¢&me=National&sector=Water

The new Bathing Water profiles can be found here:
http://www.environment-agency.gov.uk/homeandlei8eeation/119111.aspx

April - European Commission takes member states toourt for failing to submit plans
under Water Framework Directive

The European Commission is taking four member statecourt for failing to submit their
River Basin Management Plans (RBMPs) as requirethbyWater Framework Directive
(2000/60/EC). The plans, which were due to be astbpty December 2009, have not yet
been submitted by Belgium, Denmark, Greece anduBalit This threatens to delay the
actions of these member states to improve theinthbnd coastal waters to meet the ‘good
ecological status’ in 2015 as required by the Wa&iemework Directive. Belgium and
Denmark have begun public consultations and arearyg to finalise their RBMPs by the
end of 2011. However, neither Greece nor Portugaldegun consultations, meaning their
RBMPs are unlikely to be submitted before 2012.

http://europa.eu/rapid/pressReleasesAction.dotete=1P/11/438&format=HTML&age
d=0&language

April - Huge rise in bathroom rubbish on UK beaches

Results from a survey carried out in 2010 by theiaConservation Society (MCS) show that the
amount of bathroom rubbish such as cotton budsjamos, sanitary towels and tampon applicators
found on Britain’s beaches has increased by 40%es20009.

The MCS Beachwatch Big Weekend took place in Selpper2010 and nearly 5000 volunteers
visited 376 beaches to record and remove itemgef. IOver 330,000 items of litter were collected,
an increase of 6% compared with the previous y&@aund 7% of these items were sewage-related
debris (SRD) and the most common item of bathro@stevwas cotton bud sticks. Almost 16,000
cotton buds were found, accounting for

Two thirds of SRD and nearly 5% of all litter itedmund. The MCS is urging people not to flush
rubbish down the toilet, but to put it in their bedom bin instead.
http://www.guardian.co.uk/environment/2011/apr/&&+bathroom-rubbish-uk-beaches

Full results can be found on the MCS website:
http://www.mcsuk.org/what we do/Clean+seas+and#hbesiBeachwatch/Beachwatch

May - Latest European pollutant figures show risem emissions from Irish wastewater
treatment plants

The European Pollutant Release and Transfer Re@istERTR) was updated on Monday, 2 May
2011 to include emissions to land, air and watemfffacilities across 32 countries in 2009. The
European Commission (EC) and the European Envirahgency (EEA) will continue to revise
the data for 2007, 2008 and 2009, until the autwwirich includes the release of 91 substances
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from 24,000 facilities across Europe The Irish Emwvimental Protection Agency has interpreted the
Irish data and has found that there has been arrisaitrients released from Irish waste water
plants. The Irish Environmental Protection Agenaidghe increase in emissions from this sector is
due to additional wastewater treatment facilitiegarting under E-PRTR for the first time. There

are 336 facilities in Ireland that are covered BPETR reporting. These include facilities from

power generation, wastewater treatment, chemigatensive livestock, minerals and cement

sectors. Other countries are still interpretingdbéa.

http://www.waterbriefing.org/index.php/home/reqidatand-leqislation/item/4146-latest-eu-
pollutant-figuresshow-rise-in-emissions-from-iriglxstewater-plants
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BRIEF REPORTS

1.) THE TSUNAMI IN THE NORTHEAST COAST OF JAPAN
-THE CASE OF MINAMISANRIKU , MIYAGI PREFECTURE-

Vicente Santigo-Fandifio (PhD)
<v.santiago.f@gmail.com>

Japan is an archipelago under the effects of eaattes of different orders magnitude as it sits on a

large number of active faults, it is under theuefice of movements from a number of tectonic

plates and a number of active volcanoes add tcstlkeery. It is prone to suffer from tsunamis
either from local movements or from afar from theciic Rim;

i for example, Chile (figl).

——

Fig. 1. Moiai statue on the road to Minamisanriku symbioig the link with
. Chile as the tsunamis originated in both counttese affected each other
coasts.

Last but not least, Japan is located in the pattymlioons which bring torrential rains and strong
winds; and, during spring time, dust blown from tBebi desert about 2000km away in China
crosses through certain parts of the island of Honlringing an enormous quantity of dust
particles.

On March 11 of 2011 the world media reported thea$ of the largest natural disaster to occur in

the modern history of Japan; and the best evertephone that was the combination of massive

earthquakes and a tsunami in the northeast coalgiywéd by the manmade debacle at the

Fukushima nuclear plant. The Tohoku region, at is known, was shaken violently as a result of a

series of individual and linked earth movementgliferent magnitude. The epicenters under the

seabed were shallow and very near each other.argest recorded magnitudes were higher than
level nine in the Richter's Scale and in, the J&sanscale, were seven (the highest). Between
twenty to thirty minutes later, a devastating tsunhit the coast with waves as high as 15 to 20

metres in some places.

The earthquake was the result of the release spre built between the Okhostk Plate and the
subducting Pacific Plate in the Japan Trench albegrohoku region. The sea floor lifted by up to
27 metres when the Okhostk plate stretched ovemfposing Pacific Plate. The up lift of the
accumulated sediments between both plates resoltée release of an enormous amount of ocean
water towards the surface producing steep surfaterwalls.

The ripples produced by the earthquake, plus thesnw®water walls, formed a chain of continuous
waves of different sizes and heights, the tsunarhich moved at different speeds towards the
coast. As a result of the particular geographyestain areas, parts the tsunami gained power and
speed caused by a venturi effect and the resulérngstation was beyond comprehension. Tens of
thousands of people perished, while others areustdccounted for. The most important fishing
industry in the country has been severely damaget! iadustries ranging from automobile,
pharmaceuticals, electric, electronic and mechaait®ngst others, have been hardly hit, as well as
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farming and agriculture. The coastal and adjacentaind watersheds have been largely affected,
albeit in different degrees.

When the tsunami struck the large amounts of mameor alluvial sediments, together with other
man made materials, such as fish and farming betsys and boats were brought on to the shore.
They mixed with other types of debris from townsl asilages, as well as soils from agriculture and

forest lands. Enormous quantities of debris of salfts ended up in rivers and interconnected
lowland watersheds.

Serious research is required for the assessmenbether understanding the impact of the tsunami
and earthquake in the rivers and lowland watershette stricken areas (as well as their feagybilit
of the restoration and or rehabilitation). It i$esto say that the negative impact has been en@mou
in general terms, not only physically but also emvinentally speaking, as changes in the hydrology,
ecology and habitat amongst others can be easifesged. A very good example of the devastating
effects is the City of Minamisanriku and its coastavland areas. This city is located in the Miyagi
prefecture about 100km north of Sendai city (cogr®d to be the “capital” of the Tohoku Region).
There are a number of reveling and shocking vidgs @vailable on the Internet showing the
devastation of this particular of city while beirdgt by the tsunami and the aftermath
(http://www.youtube.com/watch?v=cFSWgn6jKkg&featuedmfu).

Minamisanriku, originally a city of about 18,000gpde merged with two smaller ones - Utatsu and

Shizugawa. Fisheries (salmon and tuna), rice dgmreuand vegetable farming along small but

productive coastal watersheds, as well as tourigmtd the very picturesque scenery and good
gastronomy, were the most important activitieshie tarea. Naturally protected small inlets and

bays, for example Irimae bay and others (fig. 2denthe region suitable for sea farming practices
(fish, oysters, algae and sea urchin) while, onatirer hand, they proved to be most dangerous for
powering up the tsunamis due to their long andavaentrances.

Fig 2. Naturally protected coastal inlets and bays ie thohoku region,
which allowed for marine farming and other pracs8cén this particular
inlet the Tsunami reached up to 15 metres high wu¢he narrow sea
passage.

= The small watersheds in the lowlands in the ares hmaany
small villages and or

settlements near rivers. Ricgas

cultivation, as well as

vegetable growing and forestry, is common creatiogplex
ecosystems (fig. 3).

Fig 3. Small villages and settlements with rice paddyivation and forest :
are common scenery in the region. The rivers cdarge amounts of &%
nutrients to the sea, enriching the small estuaaied coastal areas.

The tsunami hit most of these productive coasta¢rgheds, in the area
of Minamisanriku, with impunity as can be seen liiy iarks left by the
debris tossed up on to concrete walls adjacengésidnd roads where
the depth of the flood water reached up to 15 redfig. 4).

Fig. 4 Marks and scratches left by debris and floatingsaan the walls of a railways

bridge. The boundary of one watershed is only arf@tres beyond where this photo
was taken.
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As result of the disaster, the soil sank abouta3@cm (or more) in some watersheds and became
highly compacted and saline rendering it unsuitdbleagriculture unless enormous restoration

efforts are undertaken (figs. 5 and 6). Erosiomiverbeds also occurred altering their depths, as
well the discharge rate. Furthermore, the flowsatad strong whirlpools in certain areas. This also

increased the damage.

Figures 5 and 6. The

sinking of the ground has
been severe in some
places as deep holes
were produced by the
earthquake (left). But, in
general, the tsunami
produced wider channels

(right).

Enormous amounts of debris from all types and msitpave been scattered around, destroying the
soil, riverbanks and ecosystems, particularly betwece paddies and forest lands (fig 7 and 8).

e
Fig 7 and 8. Debris and other materials scattered in the faaches of a small watershed (left); the photo \&aler
in the middle of what used to be a productive rpaedy field. The heavy impact, in the canalizeckrmriin
Minamisanriku city is due the accumulation of depdrosion and changes in the riverbed (right).

River sediments and gravel were washed out andspladed, particularly when the tsunami was
receding. In some areas the riverbed was expdsadirgy its rocky nature. In others, sand and
gravel of a marine origin combined with river sedts, agriculture and forest soils resulted in a
very unique mixture which has totally change theeriecosystem and ecotone with the resulting

effects to the riverine fauna and flora (figs. @ d9).

= S e = : 22 \/
Figures 9 and 10 Sinking riverbeds and eroded banks (left), anltl dastruction of the original ecosystem in a
lowland watershed (right). The photo on the ledsMaken by the river mouth in a small coastaltimhbile the one on
the right in the continuing section of the uppetevahed.
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The forest seemingly appeared to have stood bitteembattlement of the tsunami but not in the
lower sections where many trees were uprooted armtokken. The main damage was due to the
salinity, removal of the upper layers of the soitiarosion leavingg many tree roots exposed. The
deposition of foreign materials and debris addetthéodestruction of the ecotone and the microflora
and fauna. (figs. 11and 12).

Figures 11 and 12 Severe damage to forest soil and destructiomefecosystem. The original ecotone between the
agricultural fields and forest lands in the coastedtershed has disappeared. The sea was at lelast &way from
the shoreline and 10 metres below the locatiohe$¢ pictures.

The environmental damage to the watershed andsrinethe stricken areas has been enormous in
terms of the alteration and destruction of sot®tenes, habitats, microbiology, and river hydrglog
and, hence, the ecosystem functioning and prodtyctivurther, the impact will also be felt in the
adjacent watersheds and coastal areas as the aofawrttients and other materials reaching them
have been altered.

It will take many years for the watersheds andrawe come back to a similar status of productivity
and ecological stability.

However, it may not take that long as, aside of fdw that the region is blessed with rains and
snowmelt that will help to wash out the salts frima soils, the application of best agriculture and
restoration management practices, technology anavkow will be applied to bring the land back
to productivity and ecosystem functioning.

It is important to point out that, as result of thighly dynamic geological and climatic conditions
existing in the Tohoku region, the natural enviremmshares the same characteristics. A similar
tsunami disaster occurred about one thousand yg@arin the same region. Therefore, the March
2011 disaster could well mirror the past event.irAilar situation is likely to occur again in the
future, although there may be one big differencéha expected sea level rise during the present
century. This event will certainly have profoundieet on the coastlines and watersheds of
Minamisanriku and the whole region.

Mother nature will keep working and reshaping tiwimnmental and physical characteristics of
the northeast of Japan,

Note The photos presented in this article were takernd) the month of April 2011 when the author paigated as
a volunteer member of the Japan Asian Friendshigie®p (JAFS). The author is continuing this volugtaork up to
date.
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2.) REFRESHING SCIENCE-POLICY INTERACTIONS TO SUPPORT THE WFD AND
HABITATS DIRECTIVE

Kerry Waylen, Kirsty Blackstock, Sue Morris, Susamoksley and Jill Dunglinson
James Hutton Institute, Aberdeen, Scotland.

Increasingly, researchers are expected to devetgplement and interpret science alongside
stakeholders and policy makers, in order to impree&nce-policy interactions. This was the
rationale for three workshops held as part of eopean Commission FP7 project called REFRESH
(Adaptive Strategies to Mitigate the Impacts of n@te Change on European Freshwater
Ecosystems), considering how to ‘future proof tiMater Framework Directive (WFD) and
associated ‘Natura 2000° commitments under the tdtbhiDirective (HD). Two workshops
involved local stakeholders, working at the catchinscale in Greece and Scotland; and one
workshop involved national policy makers from asr&sirope.

The local workshops were held
in the Dee Catchment, Scotland
and the Louros Catchment,
Greece. The Dee and the
Louros are very different, both
in terms of their biogeography
and their institutional context.
However, both catchments face
issues with diffuse pollution and
morphological alteration, with
the Louros catchment
additionally facing water
quantity pressures due to over-
abstraction. Local stakeholders
in Greece and Scotland felt there
were nine main issues affecting
the implementation of measures
to improve ecological status and
habitat condition financial capital, prices/inceres; social capital, human capital; institutional
context; environmental context, business charastiesj time and labour.

These issues were often interlinked and compouihgedonflicting regulatory requirements (e.qg.
bans on pesticide spraying but a need to contnelnadive species); fragmented advisory messages
(e.g. multiple overlapping guidelines on pro-enmire@ental land-management practices) and a sense
that land-managers were being asked to bear air i@en. In terms of implementing the WFD,
Scotland is more advanced than Greece. Howevdrisaime the Louros has perhaps placed more
emphasis on the requirements of the Habitats Diecfsince it discharges into the Amvrakikos
Gulf which is both a Ramsar-listed wetland protdat@der the HD, and has a local management
authority). Certainly, Scottish land managers gglel to keep up with the raft of statutory and
voluntary guidance on land-water management; wiseieaGreece, the problem is a lack of
institutions to manage diffuse pollution and abdiom. Future changes - including but not limited
to climate change -were expected but uncertainvelrer the key issues that help or hinder action
are expected to remain consistent.

W&RBM News—July 2011 13



The Cross-national policy workshop focused on hatiomal policy makers perceived challenges
with ‘future-proofing’ the policies. Participanteceived short presentations on the scenarios of
environmental change (climate, atmospheric polytiand-use and water resource demand) but the
potential changes considered went beyond theseagosn The participants felt that policy and
societal changes, in addition to climate changaldcbhave important impacts on the implementation
of WFD and HD in the future and these ‘human’ clemgere expected to be more unpredictable
than environmental trends. Participants noted ¢hanges could be both positive and negative for
the water environment, and felt that research nemdssess impacts on a wide range of ecosystem
services, the impact on different users, and towviith other policy sectors (particularly energydan
agricultural policies). Several overlapping strégegvere proposed such as: ensuring flexibility to
allow adaptive management (learning from experigragporting partnership working was seen as
key for delivering measures; tolerating uncertaimgcognising that whilst science may be able to
reduce some uncertainty, it cannot be removed flodecisions; and considering worst-case
scenarios may help to decide how to ‘future prquafiicies against extreme events (e.g. droughts,
arrival of invasive non-native species, abrupt ¢fesnin agricultural policies). Again, there were
striking differences in the institutional contextdth some participants struggling to fulfill thexdic
requirements of the directives, whilst others alsesecognized the need for ‘future-proofing’ the
policy process. All emphasized that whilst thegognised the need for adaptive policies, there was
a scarcity of information regarding how to openaéilise these in practice.

Despite the variation in scale, topic focus andggaphy, many of the issues raised in these
workshops were consistent. The overall messagethatsstakeholders wanted to be part of the
research process and not just passive recipienfisdihgs at the end of the project. It may be

necessary to resource a variety of methods to aledt engage different stakeholder groups.
However, presenting scientific work at an earlhygeteor draft findings for comment, can be useful
for stimulating discussion between different stakdér and scientific groups, as well as for

receiving feedback on work. Stakeholders oftersediuseful questions, corrected erroneous
assumptions and helped to ground the researcleatworld’ concerns. This reinforces the need
for interdisciplinary research that combines exatllbio-physical science with economics, political

science and evaluation of measures in practice.

For copies of the workshop reports, please lisii://refresh.ucl.ac.uk/barriers _to_actemd
http://refresh.ucl.ac.uk/futureWFDchallenges contackerry.waylen@hutton.ac.uior more
information
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3.) WATER RESOURCE PROTECTION IN AUSTRALIA : LINKS BETWEEN LAND USE AND
RIVER HEALTH WITH A FOCUS ON STUBBLE FARMING SYSTEM S

Kathleen H. Bowmer
The EH Graham Centre for Agricultural Innovatiohgetinstitute for Land, Water and Society, and the
School of Agricultural and Wine Sciences Locked B28; Charles Sturt University, Wagga Wagga, NSW
2678, Australia

Stubble farming (conservation farming, minimuratié, zero tillage) has increased in Australia over
several decades with claims of improved produgtiéndscape stability and environmental benefit
including ecosystem services downstream, yet reaedits show a dramatic and general decline in
river health. This review explores explanations fois apparent anomaly. Many confounding
factors complicate interactions between land uskraer condition and may disguise or over-ride
the potential benefits of adoption of stubble syst@r other improvements in agricultural land use
practice. These factors include climate change \aahbility; land use changes including an
increase in bushfires, growth of farm dams andraffiation; lag times between land use change and
expression of benefits in river systems; use oppmapriate scale that disguises local benefit;
variations in the extent of ecosystem resilienaepacts of river regulation; and impacts of
introduced species. Additionally, the value of rieendition and utility is complicated by different
local or regional perceptions and by contrastirrglrand urban outlooks. The use of indicators, risk
frameworks and biophysical modelling may help elaté the complex relationships between land
use and downstream ecosystem impact. The stremgthehlocal, regional and catchment scale
approaches is advocated. This includes the rermtieg of land management and governance with
water management and planning. It is encouragiag fdrmers are themselves developing systems
to optimise trade-offs between on-farm activitiesl ®cosystem service benefits. This approach
needs to be supported and extended.

For details see: Journal of Hydrology 403 (2011§-185
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4.) THE DYNAMIC STRUCTURE OF A STREAM WATER QUALITY

R. Vedom
Hydrology and Environment, Mississauga, Canada

The dynamic structure of river flow (base, inted@torm dynamic components) is the intrinsic part
of the entire hydrosphere structure within any exagh spacetime, and its assessment is the
intrinsic part of the water resources sustaingbdssessment such as the Harmonized Frequencies
Analysis (Vedom, 2011). How do the quantity and ligyiatructures changes near the source of
contamination?

Three neighboring watersheds of different size jmimity to Toronto were selected in order to

estimate their water quality conditions in shoregeriod of 2004-2005. Both remote watersheds,
the examined part of the Credit River and the upgaet of Etobicoke Creek, can be identified as
the mostly rural; the lower part of Etobicoke Crde&ates in the Greater Toronto as well as the
entire watershed of Mimico Creek. Daily concentmasi of chlorides, copper, total dissolved solids
(TDS) and turbidity were obtained from the relatioh their sampled concentrations with the

corresponding dynamic components of flow: basesriand storm ones (Vedom, 2002). Obtained
this way daily concentrations were then procesieddll other hydro-meteorological variables of

this spacetime revealing their individual dynantitistures.

Results of the dynamic structures assessment asemted in the table below.
Dynamic structure

Area Dyna- Flow, Chlorides, |Copper, mkg/L TDS, Turbidity, mg/L
Watershed kmz’ mic m3/s mg/L Mg/L
ﬁgnmtpo' Ampl. |Avrg. [Ampl.  Avrg. Ampl.  Avrg. Ampl.  Avrg. Ampl.  Avrg.
R=0.91 R=0.91 R=0.81 R =0.96

Total 8.7 [4.72 |37.2 85.5| 2.9 1.45 281 463 59.8 138

Credit R. 402 Bas¢ 0.15 0.7 0.6 0.Jo1 0lo8 (.68 .61 .85 0.09 |0.39
Intef 0.17 0.1p 0.05 0.03 013 0[09 0.08 .07 D.16 [0.20

Storm  0.6f 0.14 0.19 0.6 0l79 023 0.30 0.08 0.75 |0.41

R=0.78 R= =0.76 R =0.99

Total [4.31 |0.65 | 572 269 | 3.14 2.74 1597 | 862 123 19.8

62.3 Bas¢ 0.06 0.34 0.27 0J62 0|26 0.81 0.39 .81 0.02 |0.17

Intef 0.10 0.1B 0.20 0.17 0.80 0|08 0.07 .09 D.05 [0.06

0.5 0 [i

Etobicoke Cr.
(head-water)

Storm  0.84 0.48 53 0.1 45 0111 .53 0.09 0.94 |0.77
0.91 R =0.94 R =0.92

Total 18.3 |2.72 | 1054 664 | 22.1 6.1§ 2146 1269 60.5 10.3

Etobicoke Cr.

(mouth) 204 Bas¢ 0.0p 0.31 0.49 0.69 0j08 Q.57 .58 D.70 0.03 [0.26
Intef 0.10 0.1f 0.14 0.15 0.43 0j11 0.21 0.15 D.06 [0.11
Storm  0.85 0.53 0.38 0.15 0/80 0}32 Q.21 0.15 0.91 [0.74
R =0.89 R =0.90 R =0.85 R =0.93
o 70.6 Total 6.79 |0.89 | 1014 712 | 14.8 4.7 1450 1239 121 | .218§
Mimico Cr. ' Bas¢ 0.04 0.24 0.56 75 0{22 Q.68 0.73 D.77 0.05 |0.23

Intef 0.06 0.18 0.11
Storm  0.90 0.63 0.32

0.
0.11 0.3 0j14 0.10 (.08 D.11 |0.17
0.14 0/55 0,18 Q.17 0.15 0.84 |0.60

There are dynamic structures expressed as the phttee monthly amplitudes in the column
“Ampl.” and the corresponding structures of thadiianal daily averages in the column “Avrg.”. It
is easy to see that they are totally different floe same variables indicating the numerical
difference between the volumetric (Avrg.) and otmaehsional considerations of water dynamic.
The one-dimensional measure of a variable usedFiA id the energy scale for this variable in the
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particular time period; the volumetric measure abterises the time period duration rather than the
power of the variable.

The quantitative structures have noticeable deerehgheir base and inter dynamic components
and increase of the storm ones and, thereforejoaragth approaching to the city. The one-
dimensional structure of turbidity, which is onetbé erosion measures, shows that control of it is
increasing as well (increase of the base and gamponents) not reaching, however, the situation
at Credit River with natural vegetation.

Generally, in pristine watersheds the one-dimemdidpnamic structures of dissolved solids have to
show higher weight of baseflow concentrations ttrentotal ones (Ladouche et al., 2001; Salmon
and Walter, 2001), which at first glance is seealirexamined watersheds. However, the level of
chlorides, the Maximal Allowable Concentration fahich is 250 mg/L, and TDS shows the
accumulation of contamination in baseflow and ifhb@r (permanent and temporary groundwater
discharges), especially chlorides used every wimtehis area for de-icing the roads of all types,
which obviously elevates TDS as well. This stramgact can be seen in both dimensions: singular
and volumetric.

The dynamic structures of copper with the highestns components indicate the surface source of
this substance in rural area and dual proces®inrban one: the source is still the surface flowt,
accumulation in groundwater is high as well.

The correlations between the sampled and calculatedentrations (R) confirm the reliability of
the separated flow transport capacity assessmeriiottn dissolved and suspended matters in the
urbanised area, which is goes along with NagangN#&gano et al, 2003). For the upper part of
Etobicoke Creek the noticeably lower coefficiemdicate the transformational situation from the
natural drainage system to the man-made one. Howekie relation between discharge and
suspends is still closer than between dischargedssdlived matter.
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5.)BANK FILTRATION FOR DRINKING WATER TREATMENT : THE SIGNIFICANCE OF
THE WATER- SEDIMENT TRANSITION ZONE.

PD Dr. Guinter Gunkel,
Berlin University of Technology, Chair of Water (QityaControl, Stral3e des 17. Juni 135, 10623 Berlin
Germany, email: guenter.gunkel@tu-berlin.de

In general, surface water needs to be treated défts acceptable for humarsginsumption, and a
natural and effective process in water purificat®mfiltration for groundwater recharge and the
application as bank filtration with direct withdralsfrom river banks or lake shores. Bank filtration
Is part of ecosystem services as it uses the raeifgpurification process of sand filtration, whe
surface water (with contaminates such as bacted@gge cell and dissolved organic matter)
percolates through soils, feeding wells along rieetake sides. During infiltration, some physical-
chemical and biological reactions take place andeneral ground water possesses much better
water quality than infiltration water. During migi@n through the water-sediment-transition layer
and deeper sediment layers to the abstraction saihe water purification processes occur, these
being the focus of actual studies in Berlin, Gerypato evaluate the potential of this eco-
technology.

Bank filtration is a relatively low cost system f@w water treatment or pre-treatment for drinking
water abstraction. One can differentiate betwegredyof bank filtration, river bank filtration in
riverine zone, lake bank filtration at lake shoamd groundwater recharge with water charged
artificial ponds. At the beginning of the last agmyt bank filtration was installed along many riser
and some lakes, mainly in European countries, ardtili running after about 140 years with good
experiences; some of the infiltration sites aré wtrking without any disturbance and point out
clearly the long life of this technology.

A good understanding of the geohydrological sitwrain bank filtration is given, and a many data
about water chemistry exists. But knowledge of platschemical and biological processes during
bank filtration is still scarce, especially the ploal, chemical and biological processes of water
purification, extension of the active sand filteone, significance of bank vegetation for water
purification and hydraulic permeability with itsogging phenomenon.

A few years ago, a bank filtration research progcailed NASRI (Natural and Artificial Systems
for Recharge and Infiltration) concerning the hyogaal and chemical processes during bank
filtration were carried out in Berlin (KWB 2007)nd recently a research program about the water-
sediment-transition zone and biological proces$ésiok filtration has been finished.

The results point out clearly the significance aftion turnover during infiltration and the existenc
of a small layer of about 20 cm with a very higbdutivity (Hoffmann & Gunkel 2011b). The
interstice is a place of adapted biocenosis ofdsagtfungi, algae and meiofauna (Gunkel et al.
2009, Hofmann & Gunkel 2011a). The infiltration awettical transport of FPOM is regulated by
the biofilm and excreted extracellular polymeribstiances (EPS). The superficial sand layer serves
as a mechanical filter and in the interstices simgioccurs, both lead to effective retention ogfi
particulate organic matter (FPOM) as well as oftbaa and viruses (Hoffmann & Gunkel, 2011a,
b). For many contaminants like DOC, POM, pathogd@sardia, Cryptosporidium and
cyanobacteria as well as cyanotoxins a good remevgiven. The active sediment layer with an
extension of less than 1 meter leads to a decrea®®C concentration of up to 50 % and high
removal rates of F0- 1¢ for pathogens like bacteria and protozoa (Gunkelamann 2009).

W&RBM News—July 2011 18



References:

Gunkel, G., Beulker, C., Hoffmann, A. & Kosmol,(2009) Fine particulate organic matter (FPOM)
transport and processing in littoral intersticease of fluorescent markers. Limnologica 39, 185-
199.

Gunkel, G. & Hoffmann, A. (2009) Bank filtration oivers and lakes to improve the raw water
quality for drinking water supply. In: Gertsen, Sgnderby (Eds.) Water Purification. Nova Science
Publ., Hauppauge, NY, 137-169.

Hoffmann, A. & Gunkel, G. (2011a) Bank filtratiom ithe sandy littoral zone of Lake Tegel
(Berlin): Structure and dynamics of the biologicadtive filter zone and clogging processes.
Limnologica 41, 10-19.

Hoffmann, A. & Gunkel, G. (2011b) Carbon input, guation and turnover in the interstices of
Lake Tegel bank filtration site, Berlin, Germanyminologica 41, 151-159.

KWB (2007) Natural and Artificial Systems for Recpa and Infiltration. Kompetenzzentraum
Wasser Berlin. NASRI Abschlussseminar 2006.
http://www.kompetenzzentrum-wasser.de/Abschlusssami

W&RBM News—July 2011 19



6.) M ANAGING FLOWS FOR RIVER HEALTH IN THE YELLOW RIVER
International WaterCentre, Australia

The flow in the lower Yellow River is almost fullyontrolled by Xiaolangdi Dam. Here, there is an
opportunity to tailor the available environmentalter allocation to optimise river health.The lower
Yellow River has been managed for centuries, sddte managers are extremely knowledgeable
about the way the river behaves. The health ofritrex has greatly improved in recent times, but
now a group of Australian river health and enviremtal flow experts are working with local
experts in the Yellow River Conservancy CommisigRCC) in Zhengzhou to explore ways of
refining the management to achieve even betteitsesu

Dr Chris Gippel, Activity Leader
for Yellow River Environmental
Flows and River Health Pilot,
explains:

The Yellow River is known as the
Mother River in China, because
thousands of years ago it was a key
resource that nurtured the
expansion of the northern Chinese
civilisation from its cradle in
Henan. The Yellow River also has
a dark side, at times being referred
to as China’'s Sorrow because of
the devastating floods that have
ravaged the highly-populated lower
floodplain.

The river is now contained within
high dikes, and the flows are
controlled by dams. While this has
lessened the risk to people, managers must contmumlance the need to minimise flood risk,
supply water to industry, agriculture and towndyarce general river health, and ensure the health
of the internationally important wetlands of theer's delta.

Figure: Local experts

The 1980s and 1990s were not a good time for heaith on the lower Yellow River. Ongoing dry
weather had reduced flows from upstream, and desiaoch water users overwhelmed the supply.
The river repeatedly dried up, causing hardshigHherpeople relying on the river, and also for the
plants and animals that lived in and along its seuiThe national government and the YRCC took
up the challenge.

In 1999, the construction of the Xiaolangdi danowéd for more control of the precious water
resource, and the river managers made a commitiimginthe river would never again dry out. They
also formally allocated a proportion of the flowaohieving environmental objectives.

Since then, the river has never stopped flowingddaas been scoured from the bed from annual
flushing flows, the delta has benefitted from watelivery, water quality has continued to improve
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in many respects, the communities along the rirehcontinued to prosper, and there have been
signs of improved ecological health.

One outstanding issue on the lower Yellow Riveinasy to measure the ecological health benefits
from this tremendous effort to improve river managat. Because the Yellow River is so important
economically and socially, its health is not jubbat the health of the birds, fish, bugs and plants
but also the health of the flow-dependent humamneslsuch as security of water supply, water
quality, and flood protection.

The Australia China Environment Development Padhips (ACEDP) project has devised a
program of river health assessment that coverstbogical, physical, social and economic aspects
of the river. Now the YRCC will be able to presantomprehensive picture of the state of the river,
to demonstrate effective management, and to pihpdiere more attention is needed.

One of the areas of river management that thissptdg aiming to improve on is environmental
flows. There is a long history of research on tbgc in the lower Yellow River, and this is a good
time to pull all that work together, carry out somawv assessments, and recommend some options
that will lead to improved ecological outcomes.

The ACEDP team introduced the concept of the holatsessment using a multi-discipline team.
We took a 700km expedition down the river from Zipghou to where the river enters the Bohai
Sea. We met local experts along the way, and &aisur trip with a workshop in Jinan, to compare
notes, jointly decide what the objectives should ded plan further work to close off knowledge

gaps.

Since then, the river has been surveyed in sortieatdiocations, and a hydraulic model developed
for the entire river length. Hydrology, fish, veggon, bird, geomorphology and water quality data
have been analysed using a range of techniquésding analysis of remotely sensed data from the
delta. Now we can make predictions about riverthdal different environmental flows options.

For more information please viditttp://www.watercentre.org/research/acedp
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7.)WHICH ENVIRONMENTAL ASSETS WILL WE PROTECT ?
International WaterCentre, Australia

The River Health and Environmental Flow (RH&EF) jeat team are building a strong foundation
for effective decision-making about how environnariiows should be implemented across China.
This includes assessing and defining environmentder needs appropriate to China’s situation,
how to trade stream flow requirements against theds of other users, and how to define and
identify environmental assets.

Environmental flows are those elements of a flogime needed to achieve a certain desired state
of river health, as determined by government andf@w community. China recognises the
importance of environmental flows, and seeks tated the needs of the environment with other
demands on the water resource.

The growing need for energy and fresh water is dhaiidressed through infrastructure projects,
such as hydropower developments and interbasinrw@tesfers. These projects directly compete
with maintaining appropriate environmental flows.

Figure: Dr Lui Xueqin

The revision of the river basin masterplans for n@ls major river basins is involving the
identification of environmental flows in the watatlocation arrangements for the river basin.
Providing for environmental flows within China’s tea management framework will involve
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changes to the way water is allocated and manaigadbasin and local scale, to how hydropower
systems are operated, and to the planning and ajgueht of projects at a basin scale. Each of
these elements will need to be informed by an impdoscientific understanding of how flows and
the river ecology relate.

To effectively evaluate river health, environmerftalvs and water reallocation, IWC researchers
recommend using an asset-based approach to enentahflows assessment. This approach is
designed such that it can be applied to any rimdrany environmental flows issue.

This framework can accommodate any form of envirenial flow assessment, any analytical tools,
any size river, any existing constraints, any @gsbr proposed river uses, and any balance of
scientific or social input to the process. Choosiog to use some components of the framework
won’t prevent a result being obtained, but it magaken confidence in the result.

A key part of this eight-step process is to idgnivhat assets need to be protected. Environmental
assets are important because of the services ttoeydp. For example, water for irrigation may
need to be balanced against stream flows that emaiathealthy environment for fish, or minimum
flows required to enable navigation.

Hydrological modelling in the framework relies osta&blishing relationships between flow and
ecology. As a first step, IWC researchers recommeedeloping a regional or national scale
classification of natural river flow types. Thishecause streams or rivers with similar river flow
types are likely to share particular ecologicatdeas or ‘assets’.

Interested parties will ultimately decide on thaedi-off between river health and security of supply
for non-environmental users of river water. But thede-off should relate back to the original
agreed desired state of river health.

The method of assessing environmental flows wilittwe to be discussed and developed. But one
thing is certain — by allocating water to enviromtad flows, China is ensuring that the benefits
rivers and streams offer can be maintained andrexgta

For more information please viditttp://www.watercentre.org/research/acedp
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8.) WHY MONITOR RIVER HEALTH ?
International WaterCentre, Australia

Authorities in China recognise the need for a syst&c, national approach to river health
monitoring. The historical approach of simply measy water quality does not go far enough to
indicate the true ecological state of a river systehich must consider many different aspects. The
River Health and Environmental Flow (RH&EF) projeetam is working towards designing a
framework for river assessment that can be appletwhere in China. The team’s
recommendations build on an analysis of similag@ms in Australia and around the world.

Figure: Professor Stuart Bunn

River health has been described as the ability ofver ecosystem to support and maintain a
balanced, integrated and adaptive community of rosgas that resembles the natural habitat. In
practice, river health is measured using varioacators of environmental disturbance from the
healthy state, relative to some benchmark or ratereondition.

The overall aim of monitoring river health is toopide information on the ecological state and
functioning of a river system. This will guide r@tal river management decisions and actions.

The appropriate agencies are seeking a more rigapproach to monitoring river health in China
that reflects all aspects of a river’s ecologiaaidition. Under this approach, a nationally coesist
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program would underpin the monitoring of river ciioths, evaluate the impact of management
actions, and assist to prioritise rivers and rix@chments for particular management attention.

A river health-monitoring program in China would bae component of a holistic, asset-based
framework for evaluating river health, environmérikavs and water re-allocation in the country’s
major river systems, as part of the new river basster plans. Monitoring should not be restricted
to a single set of indicators, and each set shbaldchosen to suit local conditions and local
objectives. It may be necessary to select a braager of factors for assessment in pilot studied, an
then select those that best respond in the spewiic situation.

The main components of a modern river health siyaitecorporate:
» Catchment processes

* In-stream physical processes — hydrology and gephology

* Water quality and sediment chemistry, includiogtaminants
Aquatic and riparian life — flora, fauna and g@®iem processes.

These components are linked through physical, atedrand ecological processes, and a monitoring
program may concentrate on one component or a catitn. This choice will again depend on the
local ecosystem conditions, management issues, alable resources. Clearly, the more
comprehensive a program is, the more informatiageiterates about the status of river health, the
cause of identified problems, and the managemerbaph to improve river health.

To design a health-monitoring program for riversGhina, the RH&EF project team has started
with a generic monitoring framework. The framewaidtails how to set objectives for a program,
what and how to measure, and types of benchmarksk®ssing the relative health of a river.

This framework is being used to develop draft namg frameworks for the three pilot rivers.
Each pilot program will be based on the local $itreand management priorities. As such, the
types of river health indicators that will be me&sLin each basin will be selected with regard to
local conditions.

For more information please viditttp://www.watercentre.org/research/acedp
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9.) THE ECONoMmICS OF CLIMATE CHANGE IN RIVER DELTAS: ADAPTING TO
INCREASED SALINITY

David Corderi Novoa
Department of Agricultural and Resource Economiigsiversity of California-Davis, United States

Climate change impacts in the water cycle will tergly felt in river deltas due to their hydrologi
characteristics. In many deltas of the world salimiill be increasing due to a combination of sea
level rise, higher sea tides and lower upstreamsfldncreased salinity can have an important effect
on the sustainability of agricultural productionnrany deltas of the developing world. Responding
to these challenges may involve changing croppiattepns, adjusting the crop input mix,
constructing new water infrastructure or abandofang.

We integrate these agronomic and hydrologic aspeictdimate change in river deltas into an
economic framework that examines the economic aety and tradeoffs of alternative
agricultural land use and water infrastructure strreent plans in the Lower Dong Nai Delta of
Vietnam. The main questions addressed in our muglétamework are: how agricultural production
and cropping patterns can adapt to increasedtgdiinim an agro-economic point of view; what is
the interplay between adjustments in agricultuaaidl use and water infrastructure investments;
what is the appropriate timing and location to dbuprotective water infrastructure given
characteristics of the delta and different climetange scenarios?

Results suggest that there is economic value fitdibg protective infrastructure in certain distac
within the delta. Earlier investment in infrastruit is preferred in situations where salinity
increases faster. We also find that there is alsadeoff between protecting districts located etos
to the sea and upstream districts due to theiemdifft cost of protection and degree of exposure to
salinity damages. In some cases, it is not ecorayiciable to protect areas that are too close to
the sea; however, losses can be reduced throughutsnchanges.

Our study highlights the desirability of using arteigrated framework to analyze the economic
implications of climate change when it comes tonplag for agricultural production and
infrastructure investments at the basin level. Mafermation on this topic is available as part of
the International Sustainable Development Resebociety Newsletter, Issue 2, 2011, pages 26-29,
or can be obtained by contacting David Corderi fdea@primal.ucdavis.edu). The URL to the
article is:

http://isdrc17.ei.columbia.edu/sitefiles/file/pdfASDR S%20Newsletter%202,%202011.pdf

David Corderi Novoa

Department of Agricultural and Resource Economics

One Shields Avenue

Davis, California 95616, USA.

Email: dcorderi@primal.ucdavis.edu, davidcornov@mhom
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10.) SUPPORTING RIVER MANAGEMENT WITH A SPATIALLY EXPLICI T, DYNAMIC

MODEL FOR PIKE POPULATIONS
Ine S. Pauwels, Ans M. MoutoRi, Peter L.M. Goethals
'Ghent University, Laboratory of Environmental Tatiagy and Aquatic Ecology
“Research Institute for Nature and Forest (INBO)

During the last decades pike (Esox lucius L.) papoihs declined substantially in Flemish rivers
(Belgium). This results mainly from habitat detesibon and migration barriers, but also from water
pollution and angling. In an attempt to rehabiétadike populations, reintroduction programmes
were started. These programmes were only moderstelyessful due to the poor water quality, the
loss of suitable habitat, and the obstruction sif fimigration. Insight into the spatial dynamics of
pike populations is thus essential to better ptettie impact of conservation actions and pike
introduction. Specifically, a successful, integn@nagement not only requires information on the
specific habitat requirements, but also on theiapdistribution of the suitable habitats and oa th
migration of pike between these habitats duringifiéscycle. Although species distribution models
may reveal pike’s habitat requirements, they oftemglect this spatial dynamics because they
separately consider the spatial and the temporapoaent.

Cellular Automata (CA) and Individual Based ModdBM) are two promising techniques for the
spatially explicit, dynamic modelling of pike poptibns in support of river management. In contrast
to CAs, IBMs have already frequently been appliethis context. CA-based models are similar to
IBMs but focus on the effect of spatially and temgiy heterogeneous environmental conditions on
a population, rather than on the individual chagastics and behaviour. Since river managers are
more interested in the impact of environmental gearon fish populations than on individual fish,
CA-based models may be more appropriate than IRMsipport river management and to reveal
effective restoration measures. However, resultsiigfation simulations reveal that based on the
modelling resolution one or the other techniquemdse appropriate to model a pike population in a
river.

Two articles about this topic will be submittedJualy 2011. More information can be obtained by
contacting Ine Pauwels (ine.pauwels@ugent.be).

*Corresponding author:

Ine Pauwels

Ghent University

Laboratory of Environmental Toxicology and Aqudgcology
Jozef-Plateaustraat 22

9000 Gent

ine.pauwels@ugent.be
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NEWS FROM IWA HQ

The WaterWiki is a website providing a place fag thater community to interact, share knowledge
and disseminate information online.

Since the site was launched, we have been workiihgl WA Specialist Groups, offering them the
opportunity to set up their own group work spaceshe WaterWiki — we now have over 20
Groups using the site to communicate and netwoliken

Want to get involved? We would like to invite membef theWatershed and River Basin
Management Specialist Groupto set up their own private Group Space on thei.Wik

WaterWiki Group Spaces — Why participate?

Establishing a Group Space on the WaterWiki is Bxceway share information within your group.
You can:

Include contact details of key members in the group

Upload PDFS, Word documents, presentations etc.

Circulate minutes from meetings, events, confersiete.

Plan up coming events and webinars

Discuss research developments and group activities
Once you have established your group space on tkie Mémbers can add, remove, or edit content
at anytime — and we have a dedicated support teanand to answer any technical queries.

If you are a member of the Watershed and RiverrBelsinagement IWA Specialist Group and
would like to establish a Group Space on the Watkir\please contact Victoria Beddow
(vbeddow@iwap.co.uk).

Call for Contributions — New articles

We are currently looking for new articles in youbgct area. If you are able to write on any of the
following subjects (about 600-1000 words), pleaseaintact us:

Ecosystems management and restorakogineering and desigRlood control and disaster managembnpact
assessment of climate chandgollution monitoring and controPublic participation in Environmental Management
River-basin and watershed managen®takeholder risk allocation in Environmental Ma@ment Trans-boundary
Water; ManagementVater environmental regulatioiWater Management during drougiifater Resources Conflict.
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THE 2ND IWA DEVELOPMENT CONGRESS

The 2nd IWA Development Congress: Pioneering Wate$olutions in Urbanising Areas

We face an impending future, where in the next 4@ry approximately 800,000 new urban
residents will be added every week to existing aed/ cities around the world. However, the
majority of urban population growth will not occimr megacities, as many might think, but rather in
smaller cities and towns. This presents a unigyaokpnity to rethink service delivery in these
areas.

At the same time, poorly targeted technical prognasy under investment, lack of awareness of
existing alternatives and insufficient innovatiom ¢onventional water and sanitation service
delivery have resulted in a world where:

15% of people have no access to an improved wategcs (0.9 billion);
50% of people have no potable in-house tap watéri(@Bion);

70% of people have no sewerage (4.5 billion);

80% of people have no wastewater treatment (i)l

The IWA Development Congress, to be held in Novanmb&uala Lumpur, Malaysia, will provide
IWA members and partners with a vehicle to chakeripese current conditions, work
collaboratively and develop real solutions for faire. Through these efforts, IWA aims to create
a positive impact on poverty reduction, economiowgh, human health and environmental
sustainability in urban centres throughout the @iorl

The Congress builds on the success of the firsigf@ss in Mexico City in November 2009 and
provides a meeting place for those who are alreadgpon will be, leading the development of on-
the-ground solutions to urban water and sanitat@nmices in the developing world.

Now, more than ever, we need to work together tofroot these challenges with vigour and
innovation. We will need game-changing thinking aaction related to both urban water and
sanitation technologies and service provision arelr tinteractions with the complex social and
institutional fabric that makes up the urban aned its sphere of influence. Business as usualtis no
a viable option in the light of the future we face.

We would like to extend an invitation to attend t@engress to all IWA members. Working
alongside our colleagues in low and middle incomentries, sharing experience and expertise both
ways, will benefit the water and sanitation sedtorthe longer term and will make a tangible
difference to water and sanitation service deliwgoyldwide.

Please visit the Congress websit@w.iwa2011kl.orgfor more details.
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Deadline for submission for contributions for the rext newsletter is
October 1 2011.

IWA Head Office:
Alliance House
12 Caxton Street

London SW1H 0QS

UK

Tel: +44 207 654 5500
Fax: +44 207 654 5555
Web site: http://www.iwahqg.org/
General e-mail: water@IWAhq.org
Membership e-mail: members@iwahq.org

IWA Global Operational Office:
Koningin Julianaplein 2 (7th floor)
2595 AA the Hague
The Netherlands

Tel: +31 (703) 150 788

Fax: +31 (703) 150 799
Web Site: http://www.iwahg.org/
General e-mail: water@IWAhq.org

Company registered in England No. 3597005
Registered Charity (England) No. 1076690
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