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Management. Statements made do not necessarily represent the view of the Group or IWA. 
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The 12th International Specialised Conference on Watershed & River 
Basin Management 

13 - 16 September 2011 
Recife, Brazil 

Website: www.iwa2011recife.org/  

Integrated River Basin Management and Climate Changes are important issues for the future of our 
planet. IWA presents a very special opportunity to engage in 3 days of innovative discussion on the 
subjects of River Basin Management Planning, Water Resource Management, Climate Change, 
Water Supply Protection, Governance Methods, Flood Control & Decision Support System. 

Proposed Themes: 

·  New developments in integrated approaches of river basin management 

·  Experiences of river basin management planning at different scale (continental, regional, 
national, local) 

·  Managing conflicting demands of different water uses in river basins 

·  Water resources and river basin management in arid and semi-arid regions 

·  New methods of flood control and flood prevention 

·  The role and impacts of soil management on river basin management 

·  New economic instruments in river basin management 

·  Effective governance methods of shared international, trans-boundary river basins 

·  How to measure implementation of river basin management plans? 

·  Effects of climate change in river basin management 

·  Impacts of climate change on water quality and quantity and adaptation strategies, and 
managing watersheds to reduce wildfire threats associated with warming temperatures. 

·  New methods in assessing biological status of water resources 

·  Experiences and results in monitoring activities of biological quality components and outlook 
on further approaches 

·  Application of advanced computation and decision support systems in river basin 
management 

·  What are the lessons learnt in the developed countries that can be applied in developing 
countries to achieve the best result for the money spent in river basin management? 

·  Experiences in public participation and consulting processes  

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 graduated 
in Civil Engineering at Federal University of 
Pernambuco, holds a master degree in Civil 
Engineering from the University of Waterloo and a 
PhD on Environmental Planning from the 
Technische Universitat Berlin. Dr Sobral works at 
the Federal University of Pernambuco, in the 
Faculty of Civil Engineering, in Brazil since 1993, 
where she is Research Associate at the Department 
of Civil Engineering. Dr Sobral's research 
contributions and professional activities are in the 
fields of environmental planning, water resources 
management, river basin policy and management, 
on the particular area of reservoir management. 
  
What was your motivation to work in the field of 
watershed and river basin management? 
  
Due to the large number of watersheds in our country we have, we do need to work on 
implementing environmental watershed policies for practicing a sustainable development.   
  
What is your motivation for engagement within the IWA specialized group on WS&RBM? 
  
Actually, to be update related to new development in water resources technologies and policies 
which contribute to those issues.  
  
What do you think are the main challenges in watershed and river basin management within the 
next years? 
  
The main challenges are trying to find a way for managing water consumption and improving water 
productivity integrating researchers, users and decision-makers. 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 substances 

 
Six substances of very high concern have been moved from the REACH regulations candidate list to 
the authorisation list (Annex XIV) and will be banned within the next three to five years unless an 
authorisation has been granted to individual companies for their use. The substances are all 
carcinogenic, toxic for reproduction or persist in the environment and accumulate in living 
organisms. 
 
Operators wishing to sell or use these substances will need to demonstrate that the required safety 
measures have been taken to adequately control the risks, or, that the benefits for the economy and 
society outweigh the risks. 
 
The six substances are: 

·  5-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.do?reference=IP/11/196  
 
New Regulation: 
 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2011:044:0002:0006:EN:PDF 
 
 

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

 
On 22 February 2011, Defra launched a consultation on proposals for new regulations that will 
require English water and sewerage companies to put certain infrastructure projects out to 
competitive tender. The regulations will enable a new regime to be created, known as the Special 
Infrastructure Projects Regime (SIPR). It will apply to water and sewerage infrastructure projects 
with a size or complexity that, under the existing regime, might threaten the ability of the undertaker 
to maintain provision of services to its customers. However, the SIPR will aim to ensure that such 
projects are only put out to tender by undertakers on a project-financed basis where this would 
provide value for money. The consultation is open to comment until 17 May 2011 and can be 
viewed on Defra’s website 
 
http://www.defra.gov.uk/corporate/consult/sewerage/index.htm  

 
February 2011 - European Chemicals Agency (ECHA) consults on proposals to identify seven 

Substances of Very High Concern 
 

On 21 February 2011, the European Chemicals Agency (ECHA) opened consultations on proposals 
to identify seven chemicals as Substances of Very High Concern (SVHC) and possible candidates 
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for authorisation. All seven substances are carcinogenic or toxic for reproduction. The substances 
are: 
 

·  2-ethoxyethyl acetate 
·  strontium chromate 
·  1,2-Benzenedicarboxylic acid, di-C7-11-branched and linear alkyl esters 
·  Hydrazine 
·  1-methyl-2-pyrrolidone 
·  1,2,3-trichloropropane 
·  1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-rich. 

 
ECHA has also proposed an amendment to a substance already on the candidate list. Cobalt 
dichloride was previously classified only as carcinogenic but will potentially be listed as a 
carcinogenic and reprotoxic chemical. 
 
Interested parties have until 7 April 2011 to provide comments to ECHA on the identification of the 
substances as SVHC as well as further information related to use, exposure, alternatives and risks. 
All the consultations can be viewed on ECHA’s website. 
 
http://echa.europa.eu/consultations/authorisation/svhc/svhc_cons_en.asp 
 
 

March 2011 – UK Research indicates that wastewater treatment efficiency may be reduced 
during a severe flu pandemic 

 
Recent research has revealed that existing plans for antiviral and antibiotic use during a severe 
influenza pandemic could reduce the efficiency of waste water treatment resulting in deterioration 
of surface water quality and drinking water at abstraction points. The multinational research team 
modelled the effect of differing amounts of antiviral and antibacterial substances that would enter 
the sewerage systems during pandemics of varying severity. The results predicted the decline in 
wastewater treatment efficiency. This resulted in a water quality model that was applied to the River 
Thames Catchment. The research indicates that the use of these drugs during a pandemic could have 
lasting impacts on river ecosystems and human health. 
 
http://www.watertechonline.com/news.asp?N_ID=75897  
http://www.medicalnewstoday.com/articles/217690.php  
 
 

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

The European Commission has launched its annual appeal for research proposals to be funded under 
the LIFE+ programmes. €267 million is available to co-fund projects. 
 
Proposals that fit under the following headings are called for: 

·  nature and biodiversity; 
·  environment policy and governance; and 
·  information and communication. 

http://europa.eu/rapid/pressReleasesAction.do?reference=IP/11/240&format=HTML&aged=0&lan
guage=EN&guiLanguage=en  
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March - Northern Ireland Executive consults on proposed environmental legislation changes 

 
The Northern Ireland Executive has issued a consultation on proposed changes to: 

·  Groundwater Regulations (Northern Ireland) 2009; 
·  The Environmental Liability (Prevention and Remediation) Regulations (Northern Ireland) 

2009; and 
·  The Pollution Prevention and Control Regulations (Northern Ireland) 2003. 

 
The consultation has been issued by the Northern Ireland Department for the Environment and the 
changes involve the way in which environmental decisions are made. The consultation is accessible 
via the Department’s website.  

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

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

Scientists in Italy have developed a Wastewater Polishing Index (WWPI) to assess treated waste 
water quality quickly using a limited number of parameters. Assessing waste water quality using all 
specified parameters in law may involve analysing a large range of parameters and can be 
expensive. The proposed WWPI uses six criteria that are widely considered to be the most critical 
water quality parameters for reuse or discharge - suspended solids, biological oxygen demand, 
chemical oxygen demand, ammonia, total phosphorus and Escherichia coli - to derive a waste 
water quality index score. The WWPI can be adjusted to suit differing legal limits and chemical 
parameters. The index has been tested using different waste water treatment processes in a pilot 
plant in Ferrera, Italy. 
 
http://ec.europa.eu/environment/integration/research/newsalert/pdf/233na3.pdf 
 

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

The European Commission could consider the option of banning phosphates from dishwasher 
detergents, as well as those in laundry detergents. A draft parliament resolution, which will be 
presented to the Environment Committee, outlines proposed restrictions on the use of phosphates 
and other phosphorus compounds in dishwasher detergents from January 2015. The suggested 
phosphorus limit is 0.5% by weight, in line with that for laundry detergents (which will come into 
force in 2013). However, there is a suggestion to set the limit expressed as grams per standard wash, 
which would enable manufacturers to develop more concentrated detergents. 
 
http://www.europarl.europa.eu/meetdocs/2009_2014/documents/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 details on the cleanliness of 493 bathing water sites in 
England and Wales. The details, called beach profiles, are available on the EA website and include a 
description of the beach and surrounding area. Maps, photos and links to the latest water quality 
results for each site are designed to help visitors compare beaches and make informed decisions 
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about where to swim. The EA is asking members of the public to comment on the profiles by 30 
September 2011 so that they can be refined and improved by 2012. 
 

http://www.environment-
agency.gov.uk/news/128882.aspx?month=3&year=2011&coverage=National&sector=Water  

The new Bathing Water profiles can be found here:  
http://www.environment-agency.gov.uk/homeandleisure/recreation/119111.aspx  
 
 
April - European Commission takes member states to court for failing to submit plans 

under Water Framework Directive 
 

The European Commission is taking four member states to court for failing to submit their 
River Basin Management Plans (RBMPs) as required by the Water Framework Directive 
(2000/60/EC). The plans, which were due to be adopted by December 2009, have not yet 
been submitted by Belgium, Denmark, Greece and Portugal. This threatens to delay the 
actions of these member states to improve their inland and coastal waters to meet the ‘good 
ecological status’ in 2015 as required by the Water Framework Directive. Belgium and 
Denmark have begun public consultations and are expected to finalise their RBMPs by the 
end of 2011. However, neither Greece nor Portugal has begun consultations, meaning their 
RBMPs are unlikely to be submitted before 2012.  
 
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/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 the Marine Conservation Society (MCS) show that the 
amount of bathroom rubbish such as cotton buds, condoms, sanitary towels and tampon applicators 
found on Britain’s beaches has increased by 40% since 2009. 
The MCS Beachwatch Big Weekend took place in September 2010 and nearly 5000 volunteers 
visited 376 beaches to record and remove items of litter. Over 330,000 items of litter were collected, 
an increase of 6% compared with the previous year. Around 7% of these items were sewage-related 
debris (SRD) and the most common item of bathroom waste was cotton bud sticks. Almost 16,000 
cotton buds were found, accounting for 
Two thirds of SRD and nearly 5% of all litter items found. The MCS is urging people not to flush 
rubbish down the toilet, but to put it in their bathroom bin instead. 
http://www.guardian.co.uk/environment/2011/apr/21/rise-bathroom-rubbish-uk-beaches  
 
Full results can be found on the MCS website: 
http://www.mcsuk.org/what_we_do/Clean+seas+and+beaches/Beachwatch/Beachwatch  

 
May - Latest European pollutant figures show rise in emissions from Irish wastewater 

treatment plants 
 

The European Pollutant Release and Transfer Register (E-PRTR) was updated on Monday, 2 May 
2011 to include emissions to land, air and water from facilities across 32 countries in 2009. The 
European Commission (EC) and the European Environment Agency (EEA) will continue to revise 
the data for 2007, 2008 and 2009, until the autumn, which includes the release of 91 substances 
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from 24,000 facilities across Europe The Irish Environmental Protection Agency has interpreted the 
Irish data and has found that there has been a rise in nutrients released from Irish waste water 
plants. The Irish Environmental Protection Agency said the increase in emissions from this sector is 
due to additional wastewater treatment facilities reporting under E-PRTR for the first time. There 
are 336 facilities in Ireland that are covered by E-PRTR reporting. These include facilities from 
power generation, wastewater treatment, chemicals, intensive livestock, minerals and cement 
sectors. Other countries are still interpreting the data. 
 
http://www.waterbriefing.org/index.php/home/regulation-and-legislation/item/4146-latest-eu-
pollutant-figuresshow-rise-in-emissions-from-irish-wastewater-plants  
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BRIEF REPORTS 
 

1.) THE TSUNAMI IN THE NORTHEAST COAST OF JAPAN 
-THE CASE OF M INAMISANRIKU , M IYAGI PREFECTURE- 

 
Vicente Santigo-Fandiño (PhD) 

<v.santiago.f@gmail.com> 
 

Japan is an archipelago under the effects of earthquakes of different orders magnitude as it sits on a 
large number of active faults, it is under the influence of movements from a number of tectonic 
plates and a number of active volcanoes add to the scenery.  It is prone to suffer from tsunamis 

either from local movements or from afar from the Pacific Rim; 
for example, Chile (fig1). 

 

 

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

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

On March 11 of 2011 the world media reported the effects of the largest natural disaster to occur in 
the modern history of Japan; and the best ever reported one that was the combination of massive 
earthquakes and a tsunami in the northeast coast, followed by the manmade debacle at the 
Fukushima nuclear plant. The Tohoku region, at is it is known, was shaken violently as a result of a 
series of individual and linked earth movements of different magnitude.  The epicenters under the 
seabed were shallow and very near each other. The largest recorded magnitudes were higher than 
level nine in the Richter’s Scale and in, the Japanese scale, were seven (the highest). Between 
twenty to thirty minutes later, a devastating tsunami hit the coast with waves as high as 15 to 20 
metres in some places.  

The earthquake was the result of the release of pressure built between the Okhostk Plate and the 
subducting Pacific Plate in the Japan Trench along the Tohoku region. The sea floor lifted by up to 
27 metres when the Okhostk plate stretched over the opposing Pacific Plate. The up lift of the 
accumulated sediments between both plates resulted in the release of an enormous amount of ocean 
water towards the surface producing steep surface water walls.  

The ripples produced by the earthquake, plus the massive water walls, formed a chain of continuous 
waves of different sizes and heights, the tsunami, which moved at different speeds towards the 
coast. As a result of the particular geography of certain areas, parts the tsunami gained power and 
speed caused by a venturi effect and the resulting devastation was beyond comprehension. Tens of 
thousands of people perished, while others are still unaccounted for. The most important fishing 
industry in the country has been severely damaged and industries ranging from automobile, 
pharmaceuticals, electric, electronic and mechanics, amongst others, have been hardly hit, as well as 
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farming and agriculture. The coastal and adjacent lowland watersheds have been largely affected, 
albeit in different degrees. 

When the tsunami struck the large amounts of marine and or alluvial sediments, together with other 
man made materials, such as fish and farming nets, buoys and boats were brought on to the shore. 
They mixed with other types of debris from towns and villages, as well as soils from agriculture and 
forest lands. Enormous quantities of debris of all sorts ended up in rivers and interconnected 
lowland watersheds.  

Serious research is required for the assessment and better understanding the impact of the tsunami 
and earthquake in the rivers and lowland watersheds in the stricken areas (as well as their feasibility 
of the restoration and or rehabilitation). It is safe to say that the negative impact has been enormous 
in general terms, not only physically but also environmentally speaking, as changes in the hydrology, 
ecology and habitat amongst others can be easily witnessed. A very good example of the devastating 
effects is the City of Minamisanriku and its coastal lowland areas. This city is located in the Miyagi 
prefecture about 100km north of Sendai city (considered to be the ¨capital¨ of the Tohoku Region). 
There are a number of reveling and shocking video clips available on the Internet showing the 
devastation of this particular of city while being hit by the tsunami and the aftermath  
(http://www.youtube.com/watch?v=cFSWgn6jKkg&feature=relmfu).  

Minamisanriku, originally a city of about 18,000 people merged with two smaller ones - Utatsu and 
Shizugawa. Fisheries (salmon and tuna), rice agriculture and vegetable farming along small but 
productive coastal watersheds, as well as tourism due to the very picturesque scenery and good 
gastronomy, were the most important activities in the area. Naturally protected small inlets and 
bays, for example Irimae bay and others (fig. 2), made the region suitable for sea farming practices 
(fish, oysters, algae and sea urchin) while, on the other hand, they proved to be most dangerous for 
powering up the tsunamis due to their long and narrow entrances.  

Fig 2. Naturally protected coastal inlets and bays in the Tohoku region, 
which allowed for marine farming and other practices. In this particular 
inlet the Tsunami reached up to 15 metres high due to the narrow sea 
passage.  

The small watersheds in the lowlands in the area have many 
small villages and or 
settlements near rivers. Rice 
cultivation, as well as 

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

Fig 3. Small villages and settlements with rice paddy cultivation and forest 
are common scenery in the region. The rivers carry large amounts of 
nutrients to the sea, enriching the small estuaries and coastal areas. 

The tsunami hit most of these productive coastal watersheds, in the area 
of Minamisanriku, with impunity as can be seen by the marks left by the 
debris tossed up on to concrete walls adjacent bridges and roads where 
the depth of the flood water reached up to 15 metres (fig. 4).  

Fig. 4 Marks and scratches left by debris and floating cars on the walls of a railways 
bridge. The boundary of one watershed is only a few metres beyond where this photo 
was taken. 
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As result of the disaster, the soil sank about 30 to 40cm (or more) in some watersheds and became 
highly compacted and saline rendering it unsuitable for agriculture unless enormous restoration 
efforts are undertaken (figs. 5 and 6).  Erosion of riverbeds also occurred altering their depths, as 
well the discharge rate. Furthermore, the flows created 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 origins have been scattered around, destroying the 
soil, riverbanks and ecosystems, particularly between rice paddies and forest lands (fig 7 and 8).  

Fig 7 and 8.  Debris and other materials scattered in the far reaches of a small watershed (left); the photo was taken 
in the middle of what used to be a productive rice paddy field. The heavy impact, in the canalized river in 
Minamisanriku city is due the accumulation of debris, erosion and changes in the riverbed (right).  

River sediments and gravel were washed out and or displaced, particularly when the tsunami was 
receding.  In some areas the riverbed was exposed showing its rocky nature. In others, sand and 
gravel of a marine origin combined with river sediments, agriculture and forest soils resulted in a 
very unique mixture which has totally change the river ecosystem and ecotone with the resulting 
effects to the riverine fauna and flora (figs. 9 and 10). 

 

 

 

 

 

 

Figures 9 and 10. Sinking riverbeds and eroded banks (left), and full destruction of the original ecosystem in a 
lowland watershed (right).  The photo on the left was taken by the river mouth in a small coastal inlet while the one on 
the right in the continuing section of the upper watershed. 
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The forest seemingly appeared to have stood better the embattlement of the tsunami but not in the 
lower sections where many trees were uprooted and or broken. The main damage was due to the 
salinity, removal of the upper layers of the soil and erosion leavingg many tree roots exposed. The 
deposition of foreign materials and debris added to the destruction of the ecotone and the microflora 
and fauna. (figs. 11and 12).  

 

Figures 11 and 12. Severe damage to forest soil and destruction of the ecosystem. The original ecotone between the 
agricultural fields and forest lands in the coastal watershed has disappeared.  The sea was at least 2 km away from 
the shoreline and 10 metres below the location of these pictures. 

The environmental damage to the watershed and rivers in the stricken areas has been enormous in 
terms of the alteration and destruction of soils, ecotones, habitats, microbiology, and river hydrology 
and, hence, the ecosystem functioning and productivity. Further, the impact will also be felt in the 
adjacent watersheds and coastal areas as the amount of nutrients and other materials reaching them 
have been altered.  

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

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

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

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

Note: The photos presented in this article were taken during the month of April 2011 when the author participated as 
a volunteer member of the Japan Asian Friendship Society (JAFS). The author is continuing this voluntary work 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, Susan Cooksley and Jill Dunglinson 
James Hutton Institute, Aberdeen, Scotland. 

 
Increasingly, researchers are expected to develop, implement and interpret science alongside 
stakeholders and policy makers, in order to improve science-policy interactions. This was the 
rationale for three workshops held as part of a European Commission FP7 project called REFRESH 
(Adaptive Strategies to Mitigate the Impacts of Climate Change on European Freshwater 
Ecosystems), considering how to ‘future proof’ the Water Framework Directive (WFD) and 
associated ‘Natura 2000’ commitments under the Habitats Directive (HD).  Two workshops 
involved local stakeholders, working at the catchment scale in Greece and Scotland; and one 
workshop involved national policy makers from across Europe.   
 

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/incentives; social capital; human capital; institutional 
context; environmental context, business characteristics; time and labour.  
 
These issues were often interlinked and compounded by conflicting regulatory requirements (e.g. 
bans on pesticide spraying but a need to control non-native species); fragmented advisory messages 
(e.g. multiple overlapping guidelines on pro-environmental land-management practices) and a sense 
that land-managers were being asked to bear an unfair burden. In terms of implementing the WFD, 
Scotland is more advanced than Greece.  However, at this time the Louros has perhaps placed  more 
emphasis on the requirements of the Habitats Directive, (since it discharges into the Amvrakikos 
Gulf which is both a Ramsar-listed wetland protected under the HD, and has a local management 
authority).  Certainly, Scottish land managers struggle to keep up with the raft of statutory and 
voluntary guidance on land-water management; whereas in Greece, the problem is a lack of 
institutions to manage diffuse pollution and abstraction.  Future changes - including but not limited 
to climate change -were expected but uncertain - however the key issues that help or hinder action 
are expected to remain consistent.   
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The Cross-national policy workshop focused on how national policy makers perceived challenges 
with ‘future-proofing’ the policies.  Participants received short presentations on the scenarios of 
environmental change (climate, atmospheric pollution, land-use and water resource demand) but the 
potential changes considered went beyond these scenarios.  The participants felt that policy and 
societal changes, in addition to climate change, could have important impacts on the implementation 
of WFD and HD in the future and these ‘human’ changes were expected to be more unpredictable 
than environmental trends. Participants noted that changes could be both positive and negative for 
the water environment, and felt that research needs to assess impacts on a wide range of ecosystem 
services, the impact on different users, and to link with other policy sectors (particularly energy and 
agricultural policies). Several overlapping strategies were proposed such as: ensuring flexibility to 
allow adaptive management (learning from experience); supporting partnership working was seen as 
key for delivering measures; tolerating uncertainty, recognising that  whilst science may be able to 
reduce some uncertainty, it cannot be removed for all decisions; and considering worst-case 
scenarios may help to decide how to ‘future proof’ policies against extreme events (e.g. droughts, 
arrival of invasive non-native species, abrupt changes in agricultural policies). Again, there were 
striking differences in the institutional contexts, with some participants struggling to fulfill the basic 
requirements of the directives, whilst others already recognized the need for ‘future-proofing’ the 
policy process.  All emphasized that whilst they recognised the need for adaptive policies, there was 
a scarcity of information regarding how to operationalise these in practice. 
 
Despite the variation in scale, topic focus and geography, many of the issues raised in these 
workshops were consistent. The overall message was that stakeholders wanted to be part of the 
research process and not just passive recipients of findings at the end of the project.  It may be 
necessary to resource a variety of methods to alert and engage different stakeholder groups.  
However, presenting scientific work at an early stage, or draft findings for comment, can be useful 
for stimulating discussion between different stakeholder and scientific groups, as well as for 
receiving feedback on work.  Stakeholders often raised useful questions, corrected erroneous 
assumptions and helped to ground the research in ‘real-world’ concerns.  This reinforces the need 
for interdisciplinary research that combines excellent bio-physical science with economics, political 
science and evaluation of measures in practice.  
 
For copies of the workshop reports, please visit http://refresh.ucl.ac.uk/barriers_to_action and 
http://refresh.ucl.ac.uk/futureWFDchallenges, or contact kerry.waylen@hutton.ac.uk for more 
information. 
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3.) WATER RESOURCE PROTECTION IN AUSTRALIA :  L INKS BETWEEN LAND USE AND 

RIVER HEALTH WITH A FOCUS ON STUBBLE FARMING SYSTEM S 
 

Kathleen H. Bowmer 
The EH Graham Centre for Agricultural Innovation, the Institute for Land, Water and Society, and the 

School of Agricultural and Wine Sciences Locked Bag 588, Charles Sturt University, Wagga Wagga, NSW 
2678, Australia 

 
Stubble farming (conservation farming, minimum tillage, zero tillage) has increased in Australia over 
several decades with claims of improved productivity, landscape stability and environmental benefit 
including ecosystem services downstream, yet recent audits show a dramatic and general decline in 
river health. This review explores explanations for this apparent anomaly. Many confounding 
factors complicate interactions between land use and river condition and may disguise or over-ride 
the potential benefits of adoption of stubble systems or other improvements in agricultural land use 
practice. These factors include climate change and variability; land use changes including an 
increase in bushfires, growth of farm dams and afforestation; lag times between land use change and 
expression of benefits in river systems; use of inappropriate scale that disguises local benefit; 
variations in the extent of ecosystem resilience; impacts of river regulation; and impacts of 
introduced species. Additionally, the value of river condition and utility is complicated by different 
local or regional perceptions and by contrasting rural and urban outlooks. The use of indicators, risk 
frameworks and biophysical modelling may help elucidate the complex relationships between land 
use and downstream ecosystem impact. The strengthening of local, regional and catchment scale 
approaches is advocated. This includes the re-integration of land management and governance with 
water management and planning. It is encouraging that farmers are themselves developing systems 
to optimise trade-offs between on-farm activities and ecosystem service benefits. This approach 
needs to be supported and extended. 
 
For details see: Journal of Hydrology 403 (2011) 176-185 
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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, inter and storm dynamic components) is the intrinsic part 
of the entire hydrosphere structure within any examined spacetime, and its assessment is the 
intrinsic part of the water resources sustainability assessment such as the Harmonized Frequencies 
Analysis (Vedom, 2011). How do the quantity and quality structures changes near the source of 
contamination? 
 
Three neighboring watersheds of different size and proximity to Toronto were selected in order to 
estimate their water quality conditions in short-term period of 2004-2005. Both remote watersheds, 
the examined part of the Credit River and the upper part of Etobicoke Creek, can be identified as 
the mostly rural; the lower part of Etobicoke Creek locates in the Greater Toronto as well as the 
entire watershed of Mimico Creek. Daily concentrations of chlorides, copper, total dissolved solids 
(TDS) and turbidity were obtained from the relation of their sampled concentrations with the 
corresponding dynamic components of flow: base, inter and storm ones (Vedom, 2002). Obtained 
this way daily concentrations were then processed like all other hydro-meteorological variables of 
this spacetime revealing their individual dynamic structures.  
 
Results of the dynamic structures assessment are presented in the table below. 

Dynamic structure 
Flow, 
m3/s 

Chlorides, 
mg/L 

Copper, mkg/L TDS, 
Mg/L 

Turbidity, mg/L  
Watershed 

Area, 
km2 

Dyna-
mic 
compo-
nent 

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 13.8 

Base 0.15 0.77 0.76 0.91 0.08 0.68 0.61 0.85 0.09 0.39
Inter 0.17 0.10 0.05 0.03 0.13 0.09 0.08 0.07 0.16 0.20

Credit R. 402 

Storm 0.67 0.14 0.19 0.06 0.79 0.23 0.30 0.08 0.75 0.41
 R = 0.78 R = 0.66 R = 0.76 R = 0.99 
Total 4.31 0.65 572 269 3.14 2.78 1597 862 123 19.8 

Base 0.06 0.34 0.27 0.62 0.26 0.81 0.39 0.81 0.02 0.17
Inter 0.10 0.18 0.20 0.17 0.30 0.08 0.07 0.09 0.05 0.06

Etobicoke Cr. 
(head-water) 62.3 

Storm 0.84 0.48 0.53 0.21 0.45 0.11 0.53 0.09 0.94 0.77
 R = 0.97 R = 0.91 R = 0.94 R = 0.92 
Total 18.3 2.72 1054 664 22.1 6.18 2146 1269 60.5 10.3 

Base 0.05 0.31 0.49 0.69 0.08 0.57 0.58 0.70 0.03 0.26
Inter 0.10 0.17 0.14 0.15 0.13 0.11 0.21 0.15 0.06 0.11

Etobicoke Cr. 
(mouth) 204 

Storm 0.85 0.53 0.38 0.15 0.80 0.32 0.21 0.15 0.91 0.74
 R = 0.89 R = 0.90 R = 0.85 R = 0.93 
Total 6.79 0.89 1014 712 14.8 4.75 1450 1239 121 18.2 

Base 0.04 0.24 0.56 0.75 0.22 0.68 0.73 0.77 0.05 0.23
Inter 0.06 0.13 0.11 0.11 0.23 0.14 0.10 0.08 0.11 0.17

Mimico Cr. 70.6 
 

Storm 0.90 0.63 0.32 0.14 0.55 0.18 0.17 0.15 0.84 0.60

 
There are dynamic structures expressed as the parts of the monthly amplitudes in the column 
“Ampl.” and the corresponding structures of the traditional daily averages in the column “Avrg.”. It 
is easy to see that they are totally different for the same variables indicating the numerical 
difference between the volumetric (Avrg.) and one-dimensional considerations of water dynamic. 
The one-dimensional measure of a variable used in HFA is the energy scale for this variable in the 
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particular time period; the volumetric measure characterises the time period duration rather than the 
power of the variable.  
 
The quantitative structures have noticeable decrease of their base and inter dynamic components 
and increase of the storm ones and, therefore, erosion with approaching to the city. The one-
dimensional structure of turbidity, which is one of the erosion measures, shows that control of it is 
increasing as well (increase of the base and inter components) not reaching, however, the situation 
at Credit River with natural vegetation.  
 
Generally, in pristine watersheds the one-dimensional dynamic structures of dissolved solids have to 
show higher weight of baseflow concentrations than the total ones (Ladouche et al., 2001; Salmon 
and Walter, 2001), which at first glance is seen in all examined watersheds. However, the level of 
chlorides, the Maximal Allowable Concentration for which is 250 mg/L, and TDS shows the 
accumulation of contamination in baseflow and interflow (permanent and temporary groundwater 
discharges), especially chlorides used every winter in this area for de-icing the roads of all types, 
which obviously elevates TDS as well. This strong impact can be seen in both dimensions: singular 
and volumetric.  
 
The dynamic structures of copper with the highest storm components indicate the surface source of 
this substance in rural area and dual process in the urban one: the source is still the surface flow, but 
accumulation in groundwater is high as well.  
 
The correlations between the sampled and calculated concentrations (R) confirm the reliability of 
the separated flow transport capacity assessment for both dissolved and suspended matters in the 
urbanised area, which is goes along with Nagano, T. (Nagano et al, 2003). For the upper part of 
Etobicoke Creek the noticeably lower coefficients indicate the transformational situation from the 
natural drainage system to the man-made one. However, the relation between discharge and 
suspends is still closer than between discharge and dissolved matter. 
 
References: 
Ladouche, B., Probst, A., Viville, D., Idir, S., Baque, D., Loubet, M., Probst,  J.-L. and  
 Bariac, T., 2001. Hydrograph separation using isotopic, chemical and hydrological  
 approaches (Strengbach catchment, France), Journal of Hydrology, 242 (3-4), 255-274 
Nagano, T., Yanase, N., Tsuduki, K., Nagano, S., 2003. Particulate and dissolved  
 elemental loads in the Kuji River related to discharge rate. Environment International 28, 649– 

658 
Salmon, C. D., Walter, M. T., 2001. Hydrological control on chemical export from an undisturbed 

ild-growth Chilean forest. Jornal of Hydrology, 253 (1-4), 69-80. 
Vedom, R., 2002. Daily Chloride Contamination of Lake Ontario by Etobicoke Creek, The 

Sustainable City II, Urban Regeneration and Sustainability, Segovia, Spain, WIT Press, 631-642. 
Vedom, R., 2011. The hydrological aspects of sustainable development, Water Resources 

Management VI, Riverside, CA USA, WIT Press, 125-138. 
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5.) BANK FILTRATION FOR DRINKING WATER TREATMENT : THE SIGNIFICANCE OF 

THE WATER- SEDIMENT TRANSITION ZONE.  
 

PD Dr. Günter Gunkel,  
Berlin University of Technology, Chair of Water Quality Control, Straße des 17. Juni 135, 10623 Berlin, 

Germany, email: guenter.gunkel@tu-berlin.de 
 
In general, surface water needs to be treated before it is acceptable for humans' consumption, and a 
natural and effective process in water purification is infiltration for groundwater recharge and the 
application as bank filtration with direct withdrawal from river banks or lake shores. Bank filtration 
is part of ecosystem services as it uses the natural self-purification process of sand filtration, where 
surface water (with contaminates such as bacteria, algae cell and dissolved organic matter) 
percolates through soils, feeding wells along river or lake sides. During infiltration, some physical-
chemical and biological reactions take place and in general ground water possesses much better 
water quality than infiltration water. During migration through the water-sediment-transition layer 
and deeper sediment layers to the abstraction well, some water purification processes occur, these 
being the focus of actual studies in Berlin, Germany, to evaluate the potential of this eco- 
technology. 
 
Bank filtration is a relatively low cost system for raw water treatment or pre-treatment for drinking 
water abstraction. One can differentiate between types of bank filtration, river bank filtration in 
riverine zone, lake bank filtration at lake shore, and groundwater recharge with water charged 
artificial ponds. At the beginning of the last century, bank filtration was installed along many rivers 
and some lakes, mainly in European countries, and is still running after about 140 years with good 
experiences; some of the infiltration sites are still working without any disturbance and point out 
clearly the long life of this technology.  
 
A good understanding of the geohydrological situation in bank filtration is given, and a many data 
about water chemistry exists. But knowledge of physical, chemical and biological processes during 
bank filtration is still scarce, especially the physical, chemical and biological processes of water 
purification, extension of the active sand filter zone, significance of bank vegetation for water 
purification and hydraulic permeability with its clogging phenomenon.  
 
A few years ago, a bank filtration research program called NASRI (Natural and Artificial Systems 
for Recharge and Infiltration) concerning the hydrological and chemical processes during bank 
filtration were carried out in Berlin (KWB 2007), and recently a research program about the water-
sediment-transition zone and biological processes of bank filtration has been finished.  
 
The results point out clearly the significance of carbon turnover during infiltration and the existence 
of a small layer of about 20 cm with a very high bioactivity (Hoffmann & Gunkel 2011b). The 
interstice is a place of adapted biocenosis of bacteria, fungi, algae and meiofauna (Gunkel et al. 
2009, Hofmann & Gunkel 2011a). The infiltration and vertical transport of FPOM is regulated by 
the biofilm and excreted extracellular polymeric substances (EPS). The superficial sand layer serves 
as a mechanical filter and in the interstices straining occurs, both lead to effective retention of fine 
particulate organic matter (FPOM) as well as of bacteria and viruses (Hoffmann & Gunkel, 2011a, 
b). For many contaminants like DOC, POM, pathogens (Giardia, Cryptosporidium) and 
cyanobacteria as well as cyanotoxins a good removal is given. The active sediment layer with an 
extension of less than 1 meter leads to a decrease in DOC concentration of up to 50 % and high 
removal rates of 102 – 104 for pathogens like bacteria and protozoa (Gunkel & Hofmann 2009).  
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6.) MANAGING FLOWS FOR RIVER HEALTH IN THE YELLOW RIVER  
 

International WaterCentre, Australia 
 
The flow in the lower Yellow River is almost fully controlled by Xiaolangdi Dam. Here, there is an 
opportunity to tailor the available environmental water allocation to optimise river health.The lower 
Yellow River has been managed for centuries, so the local managers are extremely knowledgeable 
about the way the river behaves. The health of the river has greatly improved in recent times, but 
now a group of Australian river health and environmental flow experts are working with local 
experts in the Yellow River Conservancy Commission (YRCC) in Zhengzhou to explore ways of 
refining the management to achieve even better results. 
 

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 continue to balance the need to minimise flood risk, 
supply water to industry, agriculture and towns, enhance general river health, and ensure the health 
of the internationally important wetlands of the river’s delta. 
 
The 1980s and 1990s were not a good time for river health on the lower Yellow River. Ongoing dry 
weather had reduced flows from upstream, and demands from water users overwhelmed the supply. 
The river repeatedly dried up, causing hardship for the people relying on the river, and also for the 
plants and animals that lived in and along its course. The national government and the YRCC took 
up the challenge. 
 
In 1999, the construction of the Xiaolangdi dam allowed for more control of the precious water 
resource, and the river managers made a commitment that the river would never again dry out. They 
also formally allocated a proportion of the flow to achieving environmental objectives. 
 
Since then, the river has never stopped flowing, sand has been scoured from the bed from annual 
flushing flows, the delta has benefitted from water delivery, water quality has continued to improve 

Figure: Local experts 



 
W&RBM News—July 2011                    21 

in many respects, the communities along the river have continued to prosper, and there have been 
signs of improved ecological health. 
 
One outstanding issue on the lower Yellow River is how to measure the ecological health benefits 
from this tremendous effort to improve river management. Because the Yellow River is so important 
economically and socially, its health is not just about the health of the birds, fish, bugs and plants, 
but also the health of the flow-dependent human values, such as security of water supply, water 
quality, and flood protection. 
 
The Australia China Environment Development Partnerships (ACEDP) project has devised a 
program of river health assessment that covers the ecological, physical, social and economic aspects 
of the river. Now the YRCC will be able to present a comprehensive picture of the state of the river, 
to demonstrate effective management, and to pinpoint where more attention is needed. 
 
One of the areas of river management that this project is aiming to improve on is environmental 
flows. There is a long history of research on this topic in the lower Yellow River, and this is a good 
time to pull all that work together, carry out some new assessments, and recommend some options 
that will lead to improved ecological outcomes. 
 
The ACEDP team introduced the concept of the holistic assessment using a multi-discipline team. 
We took a 700km expedition down the river from Zhengzhou to where the river enters the Bohai 
Sea. We met local experts along the way, and finished our trip with a workshop in Jinan, to compare 
notes, jointly decide what the objectives should be, and plan further work to close off knowledge 
gaps. 
 
Since then, the river has been surveyed in some critical locations, and a hydraulic model developed 
for the entire river length. Hydrology, fish, vegetation, bird, geomorphology and water quality data 
have been analysed using a range of techniques, including analysis of remotely sensed data from the 
delta. Now we can make predictions about river health for different environmental flows options. 
 
For more information please visit: http://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) project team are building a strong foundation 
for effective decision-making about how environmental flows should be implemented across China. 
This includes assessing and defining environmental water needs appropriate to China’s situation, 
how to trade stream flow requirements against the needs of other users, and how to define and 
identify environmental assets.  
 
Environmental flows are those elements of a flow regime needed to achieve a certain desired state 
of river health, as determined by government and/or the community. China recognises the 
importance of environmental flows, and seeks to balance the needs of the environment with other 
demands on the water resource.  
 
The growing need for energy and fresh water is being addressed through infrastructure projects, 
such as hydropower developments and interbasin water transfers. These projects directly compete 
with maintaining appropriate environmental flows.  

 
 

The revision of the river basin masterplans for China’s major river basins is involving the 
identification of environmental flows in the water allocation arrangements for the river basin. 
Providing for environmental flows within China’s water management framework will involve 

Figure: Dr Lui Xueqin 
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changes to the way water is allocated and managed at a basin and local scale, to how hydropower 
systems are operated, and to the planning and development of projects at a basin scale. Each of 
these elements will need to be informed by an improved scientific understanding of how flows and 
the river ecology relate.  
 
To effectively evaluate river health, environmental flows and water reallocation, IWC researchers 
recommend using an asset-based approach to environmental flows assessment. This approach is 
designed such that it can be applied to any river and any environmental flows issue.  
 
This framework can accommodate any form of environmental flow assessment, any analytical tools, 
any size river, any existing constraints, any existing or proposed river uses, and any balance of 
scientific or social input to the process. Choosing not to use some components of the framework 
won’t prevent a result being obtained, but it may weaken confidence in the result.  
 
A key part of this eight-step process is to identify what assets need to be protected. Environmental 
assets are important because of the services they provide. For example, water for irrigation may 
need to be balanced against stream flows that maintain a healthy environment for fish, or minimum 
flows required to enable navigation.  
 
Hydrological modelling in the framework relies on establishing relationships between flow and 
ecology. As a first step, IWC researchers recommend developing a regional or national scale 
classification of natural river flow types. This is because streams or rivers with similar river flow 
types are likely to share particular ecological features or ‘assets’.  
 
Interested parties will ultimately decide on the trade-off between river health and security of supply 
for non-environmental users of river water. But the trade-off should relate back to the original 
agreed desired state of river health.  
The method of assessing environmental flows will continue to be discussed and developed. But one 
thing is certain – by allocating water to environmental flows, China is ensuring that the benefits 
rivers and streams offer can be maintained and enhanced. 
 
For more information please visit: http://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 systematic, national approach to river health 
monitoring. The historical approach of simply measuring water quality does not go far enough to 
indicate the true ecological state of a river system, which must consider many different aspects. The 
River Health and Environmental Flow (RH&EF) project team is working towards designing a 
framework for river assessment that can be applied anywhere in China. The team’s 
recommendations build on an analysis of similar programs in Australia and around the world.  
 

Figure: Professor Stuart Bunn 
 
River health has been described as the ability of a river ecosystem to support and maintain a 
balanced, integrated and adaptive community of organisms that resembles the natural habitat. In 
practice, river health is measured using various indicators of environmental disturbance from the 
healthy state, relative to some benchmark or reference condition.  
 
The overall aim of monitoring river health is to provide information on the ecological state and 
functioning of a river system. This will guide rational river management decisions and actions.  
 
The appropriate agencies are seeking a more rigorous approach to monitoring river health in China 
that reflects all aspects of a river’s ecological condition. Under this approach, a nationally consistent 
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program would underpin the monitoring of river conditions, evaluate the impact of management 
actions, and assist to prioritise rivers and river catchments for particular management attention.  
 
A river health-monitoring program in China would be one component of a holistic, asset-based 
framework for evaluating river health, environmental flows and water re-allocation in the country’s 
major river systems, as part of the new river basin master plans. Monitoring should not be restricted 
to a single set of indicators, and each set should be chosen to suit local conditions and local 
objectives. It may be necessary to select a broad range of factors for assessment in pilot studies, and 
then select those that best respond in the specific river situation.  
 
The main components of a modern river health strategy incorporate:  
• Catchment processes  
• In-stream physical processes – hydrology and geomorphology  
• Water quality and sediment chemistry, including contaminants  
• Aquatic and riparian life – flora, fauna and ecosystem processes.  
 
These components are linked through physical, chemical and ecological processes, and a monitoring 
program may concentrate on one component or a combination. This choice will again depend on the 
local ecosystem conditions, management issues, and available resources. Clearly, the more 
comprehensive a program is, the more information it generates about the status of river health, the 
cause of identified problems, and the management approach to improve river health.  
 
To design a health-monitoring program for rivers in China, the RH&EF project team has started 
with a generic monitoring framework. The framework details how to set objectives for a program, 
what and how to measure, and types of benchmark for assessing the relative health of a river.  
 
This framework is being used to develop draft monitoring frameworks for the three pilot rivers. 
Each pilot program will be based on the local situation and management priorities. As such, the 
types of river health indicators that will be measured in each basin will be selected with regard to 
local conditions. 
 
For more information please visit: http://www.watercentre.org/research/acedp   
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9.) THE ECONOMICS OF CLIMATE CHANGE IN RIVER DELTAS: ADAPTING TO 

INCREASED SALINITY  
 

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

 
Climate change impacts in the water cycle will be strongly felt in river deltas due to their hydrologic 
characteristics. In many deltas of the world salinity will be increasing due to a combination of sea 
level rise, higher sea tides and lower upstream flows. Increased salinity can have an important effect 
on the sustainability of agricultural production in many deltas of the developing world. Responding 
to these challenges may involve changing cropping patterns, adjusting the crop input mix, 
constructing new water infrastructure or abandoning land.  
 
We integrate these agronomic and hydrologic aspects of climate change in river deltas into an 
economic framework that examines the economic desirability and tradeoffs of alternative 
agricultural land use and water infrastructure investment plans in the Lower Dong Nai Delta of 
Vietnam. The main questions addressed in our modeling framework are: how agricultural production 
and cropping patterns can adapt to increased salinity from an agro-economic point of view; what is 
the interplay between adjustments in agricultural land use and water infrastructure investments; 
what is the appropriate timing and location to build protective water infrastructure given 
characteristics of the delta and different climate change scenarios? 
Results suggest that there is economic value for building protective infrastructure in certain districts 
within the delta. Earlier investment in infrastructure is preferred in situations where salinity 
increases faster. We also find that there is also a tradeoff between protecting districts located closer 
to the sea and upstream districts due to their different cost of protection and degree of exposure to 
salinity damages. In some cases, it is not economically viable to protect areas that are too close to 
the sea; however, losses can be reduced through land use changes.  
 
Our study highlights the desirability of using an integrated framework to analyze the economic 
implications of climate change when it comes to planning for agricultural production and 
infrastructure investments at the basin level. More information on this topic is available as part of 
the International Sustainable Development Research Society Newsletter, Issue 2, 2011, pages 26-29, 
or can be obtained by contacting David Corderi (dcorderi@primal.ucdavis.edu). The URL to the 
article is: 
http://isdrc17.ei.columbia.edu/sitefiles/file/pdf%20ISDRS%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@yahoo.com 
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10.) SUPPORTING RIVER MANAGEMENT WITH A SPATIALLY EXPLICI T, DYNAMIC 

MODEL FOR PIKE POPULATIONS  
Ine S. Pauwels1*, Ans M. Mouton2, Peter L.M. Goethals1 

1Ghent University, Laboratory of Environmental Toxicology and Aquatic Ecology 
2Research Institute for Nature and Forest (INBO) 

 
 
During the last decades pike (Esox lucius L.) populations declined substantially in Flemish rivers 
(Belgium). This results mainly from habitat deterioration and migration barriers, but also from water 
pollution and angling. In an attempt to rehabilitate pike populations, reintroduction programmes 
were started. These programmes were only moderately successful due to the poor water quality, the 
loss of suitable habitat, and the obstruction of fish migration. Insight into the spatial dynamics of 
pike populations is thus essential to better predict the impact of conservation actions and pike 
introduction. Specifically, a successful, integral management not only requires information on the 
specific habitat requirements, but also on the spatial distribution of the suitable habitats and on the 
migration of pike between these habitats during its life cycle. Although species distribution models 
may reveal pike’s habitat requirements, they often neglect this spatial dynamics because they 
separately consider the spatial and the temporal component.  
 
Cellular Automata (CA) and Individual Based Models (IBM) are two promising techniques for the 
spatially explicit, dynamic modelling of pike populations in support of river management. In contrast 
to CAs, IBMs have already frequently been applied in this context. CA-based models are similar to 
IBMs but focus on the effect of spatially and temporally heterogeneous environmental conditions on 
a population, rather than on the individual characteristics and behaviour. Since river managers are 
more interested in the impact of environmental changes on fish populations than on individual fish, 
CA-based models may be more appropriate than IBMs to support river management and to reveal 
effective restoration measures. However, results of migration simulations reveal that based on the 
modelling resolution one or the other technique is more appropriate to model a pike population in a 
river.  
 
Two articles about this topic will be submitted in July 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 Aquatic Ecology 
Jozef-Plateaustraat 22 
9000 Gent 
ine.pauwels@ugent.be 
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The WaterWiki is a website providing a place for the water community to interact, share knowledge 
and disseminate information online. 
 
Since the site was launched, we have been working with IWA Specialist Groups, offering them the 
opportunity to set up their own group work spaces on the WaterWiki – we now have over 20 
Groups using the site to communicate and network online.  
 
Want to get involved? We would like to invite members of the Watershed and River Basin 
Management Specialist Group to set up their own private Group Space on the Wiki.  
�
WaterWiki Group Spaces – Why participate?  
�
Establishing a Group Space on the WaterWiki is excellent way 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, conferences etc. 
�  Plan up coming events and webinars 
�  Discuss research developments and group activities 

Once you have established your group space on the Wiki, members can add, remove, or edit content 
at anytime – and we have a dedicated support team on hand to answer any technical queries.   
 
If you are a member of the Watershed and River Basin Management IWA Specialist Group and 
would like to establish a Group Space on the WaterWiki, please contact Victoria Beddow 
(vbeddow@iwap.co.uk).  
�
Call for Contributions – New articles 
�
We are currently looking for new articles in your subject area. If you are able to write on any of the 
following subjects (about 600-1000 words), please do contact us: 
 
Ecosystems management and restoration; Engineering and design; Flood control and disaster management; Impact 
assessment of climate change ; Pollution monitoring and control; Public participation in Environmental Management; 
River-basin and watershed management; Stakeholder risk allocation in Environmental Management; Trans-boundary 
Water; Management; Water environmental regulation ; Water Management during drought; Water Resources Conflict.   
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THE 2ND IWA DEVELOPMENT CONGRESS 
 
The 2nd IWA Development Congress: Pioneering Water Solutions in Urbanising Areas 
 
We face an impending future, where in the next 40 years approximately 800,000 new urban 
residents will be added every week to existing and new cities around the world. However, the 
majority of urban population growth will not occur in megacities, as many might think, but rather in 
smaller cities and towns. This presents a unique opportunity to rethink service delivery in these 
areas. 
 
At the same time, poorly targeted technical programmes, under investment, lack of awareness of 
existing alternatives and insufficient innovation in conventional water and sanitation service 
delivery have resulted in a world where: 
 

·  15% of people have no access to an improved water source (0.9 billion); 
·  50% of people have no potable in-house tap water (3.0 billion); 
·  70% of people have no sewerage (4.5 billion); 
·  80% of people have no wastewater treatment (5.5 billion). 

 
The IWA Development Congress, to be held in November in Kuala Lumpur, Malaysia, will provide 
IWA members and partners with a vehicle to challenge these current conditions, work 
collaboratively and develop real solutions for the future. Through these efforts, IWA aims to create 
a positive impact on poverty reduction, economic growth, human health and environmental 
sustainability in urban centres throughout the world. 
 
The Congress builds on the success of the first Congress in Mexico City in November 2009 and 
provides a meeting place for those who are already, or soon will be, leading the development of on-
the-ground solutions to urban water and sanitation services in the developing world. 
 
Now, more than ever, we need to work together to confront these challenges with vigour and 
innovation. We will need game-changing thinking and action related to both urban water and 
sanitation technologies and service provision and their interactions with the complex social and 
institutional fabric that makes up the urban area and its sphere of influence. Business as usual is not 
a viable option in the light of the future we face. 
 
We would like to extend an invitation to attend the Congress to all IWA members. Working 
alongside our colleagues in low and middle income countries, sharing experience and expertise both 
ways, will benefit the water and sanitation sector in the longer term and will make a tangible 
difference to water and sanitation service delivery worldwide. 
 
Please visit the Congress website www.iwa2011kl.org for more details. 
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NEW FROM IWA PUBLISHING 
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Deadline for submission for contributions for the next newsletter is 
October 1 2011. 
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