
CTCN Water Webinar #2

Organized by:
- Climate Technology Centre and Network
- UNEP-DHI Partnership



1. Introduction to CTCN and what it can offer

2. Climate change impacts on water resources and related 
sectors 

3. Case study presentations:
i. River Nile: Adaptation to climate change induced water stress

ii. India: Real-time Decision Support System for reservoir management

iii. Denmark: Analysing future storm surge conditions in enclosed 
marine waters

iv. Urban: Modelling and managing flooding

4. Facilitated QA session on case studies 



CTCN mission is “Stimulating technology cooperation and 
enhance the development and transfer of technologies to 
developing country Parties at their request”

Mandate

Structure:

• Operational Arm of the UNFCCC 
Technology Mechanism

• Consortium of organizations from all 
regions

• UNEP-DHI is the global lead on freshwater



Any “equipment, technique, knowledge and skill” needed for:

I. Mitigating greenhouse gas emissions, including in:
Agriculture Industrial processes
Energy Transport
Forestry Waste 
Legal Frameworks Institutional Design

II.    Adapting to climate change, including in: 
Water resources Institutional design
Agriculture Forestry
Fisheries Health
Marine Infrastructure
Disaster Reduction Meteorological Services
Ecosystems Legal frameworks



CTCN Technical Assistance

Provided: 
•  Support for up to 250,000 USD 
•   Fast and short (3 page) application 

process for countries
•   For a broad range of adaptation and 

mitigation technologies 

Examples for water resources include: 
• Policy assessment and implementation;
• Selection and piloting technology solutions; 
• Assistance that supports technology 

customization and widespread deployment.



Maija Bertule
Programme Advisor at UNEP-DHI
mabe@dhigroup.com



IPCC, 2014: Climate Change 2014: Impacts, Adaptation, and 
Vulnerability. Part A: Global and Sectoral Aspects. Contribution of 

Working Group II to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change
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Reduced renewable surface water and 
groundwater resources, and increased 
frequency of droughts

Increased risks of floods

Sea level rise, coastal storms and 
inundation

Urban flooding

Deteriorating water quality



EcosystemsEcosystems



 Decision making in a changing world

 Multitude of drivers to CC and variables that
come into play when managing our water
resources

 Use of best available science – data, 
monitoring, scenarios key to sustainable
water resource management and climate
resilience



Presenter: Dr. Michael Butts 



Dr Michael Butts 
Head of Innovation: Water Resources & Land Managment

Education: Physics & Civil Engineering (Hydrology)

Experience: > 20 years experience in hydrology ranging from 
hydrological field work, the development and application of 
flood forecasting and database systems to application of 
surface/groundwater models to water resources planning, flood
modelling, environmental and ecosystem impacts



Presenter: Dr Michael Butts 
Source: 
UNEP, 2010

Source: NASA The Nile River at the Bujagali Falls, Uganda. 
(Photo:Courtesy of J.K.Lørup, 2006)



Flows in the Nile are a critical resource for the 
economy of the region as agriculture, energy 
and livelihoods depend on the river flows
 Shared by 11 countries
 Significant climate variability
 Critically sensitive to climate change
 Dramatic population increases
 Increasing water demand
 Sectoral water stress 
– agriculture, energy, quality
 Upstream downstream trade-offs



 To address the knowledge gap 
◦ the lack of tools and information to assess climate 

adaptation measures at the regional scale and to 
prevent negative trans-boundary impacts, while 
sharing benefits and risks in an equitable manner.

Regional 

Catchment

Local   



 RCM’s vs GCM’s 

 Novel ensemble modelling 

 Regional hydrological modelling framework



June July August

 Changes in future precipitation

 Changes in future flows   



 Success elements 
◦ Regional scale water modelling tool for all Nile countries
◦ New regional projections of climate and flows
◦ Better understanding climate change & uncertainty
◦ Tools enabling decision-makers to evaluate and implement 

regional water management measures 
◦ Knowledge-sharing workshops capacity building and 

sustainability

 Instructive lessons
◦ Current climate models don’t yet agree on direction or 

magnitude of changes in precipitation
◦ Evaluate several adaptation measures to ensure robustness
◦ Sharing data and information remains crucial but 

challenging

Case story – link 

http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http://www.dhigroup.com/upload/publications/scribd/207060784-Modelling-Future-Flows-of-the-Nile-River-DHI-Case-Story-AF.pdf&ei=MZ1QVYHlH8XlywON34DQDQ&usg=AFQjCNEIxO07kk71jF2Zzxd90BYaJ7Lo1Q


Presenter: Dr. Claus Skotner



India China





 To develop a real-time decision support 
system for operational management of the 
reservoirs of BBMB, considering:

◦ Flood protection

◦ Hydropower production

◦ Irrigation water supply



 Telemetry system

 Sparse data approach

 Short term forecasting

 Seasonal forecasting

 System integration

 Customization

 Training
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 Integrated IT and modelling solution capable 
of addressing all user needs

 Strong emphasis on technology transfer and 
capacity building

 Things take time



Presenter: Bo Brahtz Christensen, MSc, PhD



Future flood levels in the Limfjord: Climate and 
morphological impact

Presenter: Bo Brahtz Christensen, MSc, PhD
Study made in cooperation with the Danish Coastal Authority



The flood levels are determined by inflow from the 
North Sea. 

The cross section of the inlet channel is increasing 
due to erosion, causing higher flood levels.



Model bathymetry:

North Sea

Kattegat

Historical surge events was simulated by DHI’s flow 
model MIKE21 HD for past, present and future 
geometry of the inlet. Future 100 year surge levels, 
was determined considering continued erosion and 
sea level rise. 

Details at inlet channel:



1958 Bathymetry 2060 Bathymetry (extrapolated)



Example of simulated storm 
surge at Lemvig, March 2008

Measurements:  +++           
Simulation:



Example of storm surge statistics, Western Limfjord: Lemvig

Red line:  2005 bathymetry
Blue line: 2060 bathymetry

Lemvig 1/20 yr event 1/50 yr event 1/100 yr event 

2005 bathymetri 181 192 199 

2060 bathymetri 210 227 238 

 

Morphological evolution in 55 years is 
equivalent to a sea level rise of 30-40 cm

Green line:  2060 with sea level rise
Purple line: 2060 bathymetry + SLR



Numerical modelling is a strong tool for 
analysing future storm surge conditions in 
enclosed marine waters.

Sensitivity to changes in different forcings:

• Bathymetry

• Storm intensity (wind speed, storm duration, 
directionality)

• Sea level rise



Presenter: Dr. Ole Mark



Presenter: Dr. Ole Mark

Dr. Ole Mark in an expert in modelling of urban 
water systems, and he is director of the 
research center at DHI



 Frequent urban flooding, which will get worse 
due to climate change



 Objective to apply modelling in order to 
analyze the problem – and to provide a 
climate proof solution



Downscaling of climate data to local conditions by 
DHI



We put your city into the computer and optimize it













Modelling of climate changes provides:

1. A consistent framework for analyses 

2. Cost efficient climate proofing

3. Reduction of flood damages already today



More info:
www.ctc-n.org

www.demo.ctc-n.org
www.unepdhi.org

www.dhigroup.com

http://www.ctc-n.org/
http://www.demo.ctc-n.org/
http://www.unepdhi.org/
http://www.dhigroup.com/


More info
www.ctc-n.org
www.demo.ctc-n.org
www.unepdhi.org
www.dhigroup.com

Contacts
Gareth James Lloyd: gjl@dhigroup.com
Maija Bertule: mabe@dhigroup.com
Michael Butts: mib@dhigroup.com
Claus Skotner: cso@dhigroup.com
Bo Brahtz Christensen: bbc@dhigroup.com
Ole Mark: omj@dhigroup.com
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