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Terms of Reference 

 

Climate Services for Infrastructure - developing NBI value added services with regards to: 
(a) flood frequency analysis and (b) application of the Nile DSS to assess reliability of service 
of water infrastructure projects under climate change  

International/Regional Consultant Company with a team of Water Resources Modeler and 
Hydrologist 

1. Background 

The Nile Basin Initiative (NBI) is a transitional cooperative mechanism of ten riparian countries 
to realize a jointly articulated Shared Vision: “To achieve sustainable socio-economic 
development through the equitable utilization and benefit from the common Nile Basin water 
resources”. NBI provides the only all-inclusive regional platform for multi stakeholder dialogue, 
information sharing as well as joint management and development of water and related resources 
in the Nile Basin. Currently, Burundi, DR Congo, Egypt, Ethiopia, Kenya, Rwanda, South Sudan, 
Sudan, Tanzania and Uganda are members of the initiative. Eritrea participates as observer. 
 
The Eastern Nile Subsidiary Program (ENSAP) is a four-country (Egypt, Ethiopia, South Sudan 
and Sudan) undertaking. It is one of two Subsidiary Action programs of the NBI established in 
1999. ENSAP focuses on joint water resource investment preparation.  The Eastern Nile (EN) 
countries established the Eastern Nile Technical Regional Office (ENTRO) in June 2002 in Addis 
Ababa as a technical arm to implement ENSAP.   
 
The Nile Equatorial Lakes Subsidiary Action Program (NELSAP) is a subsidiary action program 
of the Nile Basin Initiative that covers the countries of Burundi, Democratic Republic of Congo 
(DRC), Egypt, Ethiopia, Kenya, Rwanda, South Sudan, Sudan, Tanzania, and Uganda. Its mission 
is “to contribute to the eradication of poverty, to promote economic growth, and to reverse 
environmental degradation in the NEL region”. It promotes investments in power development, 
power transmission interconnection and power trade, water resources management and 
development, management of lakes and fisheries, and agricultural development. 
 
NELSAP is consolidating the advances made in independently prepared investment projects from 
Member Countries into a single, viable Nile Equatorial Lakes Investment Programme (NEL-IP).  
Not only will this plan provide a framework for shared water resources, but also provide a suite of 
well-structured, -designed, purposeful, integrated and bankable projects for investors to consider. 
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Climate change in the Nile Equatorial Lakes (NEL) region is occurring with severe and varied 
impacts including the increase of extreme weather events. In order to protect the NELIP Prioritized 
Projects against the effects of climate change, it is required customized planning processes as well 
as a range of services making climate information more usable for decision-makers. However, so 
far, many countries lack such Climate Services - particularly with regards to infrastructure 
planning. Even when Climate Services are available, they are not factored in properly in relevant 
decision-making processes. Either there are no such requirements in the planning process or there 
is a lack of awareness among decision-makers. The result is that new infrastructure projects are 
planned without reference to future climate change, thereby increasing their vulnerability. The 
failure of critical infrastructure systems due to climate extremes acutely reduces the population’s 
adaptability and has a significant impact on economy. 

As a response, the Nile Basin Initiative Climate proofing guideline which includes guidance on 
climate risk assessment is intended to serve NBI’s riparian countries, project developers and their 
consultant arm, to include climate resilience in project identification, preparation, construction and 
operation. The guideline has been established through an iterative development process, involving 
NBIs project developers, infrastructure planners as well as climate scientists. CSI proposes the 
following work packages to leverage the climate proofing guideline with the aim of becoming an 
institutionalized, well-accepted, and used guidance and reference framework. 

 Based on the Climate Proofing Guideline, NELSAP intends to strengthen the capacity of the NEL 
countries to respond to and adapt to climate change challenges by using Climate Services in 
planning and climate risk assessment of infrastructure investment. With a view of up-scaling the 
application of the CPG, NELSAP wishes to put the emphasis on climate risk assessment of the 
NELIP - Multipurpose Projects infrastructure since seven (7) out of the seventeen (17) NELIP 
prioritized projects (shown in Figure 1) are multipurpose large dams (MPP) that will be 
constructed for hydropower and irrigation schemes development in the NEL region. 

2. Rationale  

The project “Enhancing Climate Services for Infrastructure Investments (CSI)”, funded by the 
German Federal Ministry for the Environment and Nuclear Safety (BMU) has been working with 
the Nile Basin Initiative (NBI) since early 2017 to introduce climate risk assessment methods for 
public and private infrastructures to underscore a perspective that aims to avoid long-term risks 
and costs due to climate change. The project was to carry out climate proofing which include 
climate risk assessments for selected dams’ case studies and develop a climate proofing guideline 
that is currently being implemented as a Climate Service Knowledge Management Hub hosted by 
the NBI. The guideline and the hub provide a human capacity development resource, as well as 
shall allow for promoting climate data products to support assessing climate risks, and to prioritize 
measures to adapt to the negative consequences of climate change and extreme weather events on 
water infrastructures. In order to do so the following two specific climate services need to be 
developed:  
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1. Value added products for PMF and IDS for floods form NBI downscaled climate 
scenarios 

 
The design flood is the maximum flood against which a structure is designed and protected. 
Determination of the design flood for dams and spillways involves two major tasks. The first task 
is to select the safety standard which will be used as the basis for determination of the design flood 
and the second task is to estimate the flood that meets the safety standard. 

Historical data are no longer necessarily representative of the changing climate, which creates 
greater uncertainty in predicting future hydrology. It is well recognized that climate change may 
significantly increase/decrease the magnitude of the design floods for existing, under construction 
and planned dams. The climate change affects the whole spectrum of flood magnitude at different 
levels (RP-10, 50,100, 1000, 10000, PMF). It is supposed to affect frequent return periods more 
than rare return periods. These impacts will have consequences for the design, construction and 
operation of water infrastructures. Inadequate attention to these impacts would result in loss of 
lives, property and catastrophic environmental damage. 

The Nile Basin is one of the most critical trans-boundary hydrological basins in Africa, facing 
adverse effects of climate change which is expected to worsen in the future should little or no 
efforts be done to avert the current trends. There is scientific consensus that the region can expect 
an increase in frequency and severity of extreme events like floods, droughts, and heat waves, and 
an intensification of natural variability. The socio-economic consequences of climate change in 
the basin will be severe and will exacerbate the impacts of existing challenges.  

One of the impacts of climate change is changing the magnitude of design floods of water 
infrastructures. Climate change is supposed to affect frequent return periods more than rare return 
periods. As a result, the whole spectrum of flood magnitudes and return periods should be 
considered. From the viewpoint of dam safety, the focus is on the design flood for spillways 
(usually >500a return period) and the check flood (usually >1000a or PMF) for assessing the 
structural integrity of a dam. More frequent return periods are needed for operational purposes and 
for small sized or medium sized dams with a very low risk potential. The size of a dam with respect 
to safety is defined by the dam height in combination with the maximum storage volume.  

2. Using Nile DSS to assess reliability of service / adequacy of dimensioning of 
infrastructure under climate change scenarios.  

 
The Nile Basin Decision Support System (NB-DSS) is a comprehensive analytic system designed 
to support water resources planning and management. The NB-DSS is primarily intended for use 
by technical staff from the Member State Ministries responsible for water, environment, 
hydropower, agriculture, and economic planning, as well as academic and research institutions. It 
is perfectly applicable to regional, sub-basin, and national levels. With the support of GIZ, NBI is 
currently developing climate services for infrastructure investments (CSI).   
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The assignment shall build upon work done under the strategic water resources analysis to support 
the process of calculating the climate risk for large infrastructure. The assignment shall apply the 
Nile Basin model by including examples of infrastructure to be assessed under the CSI project and 
ensure routines are in place to generate adequate reports to be used as part of the climate risk 
assessment of the infrastructures being assessed. . The assignment shall be conducted with 
assistance of a consultant who will be guided by this ToR. The consultant shall work in close 
collaboration with the CSI task team and NB expert group to deliver a refined model that shall be 
used to support the Nile Basin Initiative climate services.  

The new guidelines would provide guidance of streamlining climate change in design flood 
analysis, operation and safety evaluation of water infrastructures in a changing climate. It 
emphasises establishing suitable methods and procedures for estimating various return period 
floods, including PMF, taking into consideration of sub basins’ climate change projections. 

Nile Secretariat intends to employ the service of a consultant company to support NBI in these 
tasks. This document presents the terms of reference of the consultant.  

3. Objective 

The core objectives of the assignment are: 
(a) to develop a Nile Basin Reference Guideline for Flood Frequency analysis in the 
Context of Climate Change and assist planners, policy makers, design experts, dam owners, 
operators, etc. in design flood analysis for new projects and hydrological safety evaluation 
of existing water infrastructures. 
(b) include infrastructure to be assessed in the CSI project in the Nile DSS and generate 
reports of key hydrological and performance indicators to be used in the Climate Risk 
Assessment and make report to detail the methodology for replication . This will be done 
by applying the method for conducting climate risk assessment of water infrastructure for 
the seven (7) NELIP prioritized multi-purpose projects. 

(c) support the NELSAP in strengthen the capacity of the NEL countries to respond to and 
adapt to climate change challenges by providing coaching for participants on the above 
method as part of the Climate Services in planning and climate risk assessment of 
infrastructure investment training program. This will be done by coaching within the 
training program using the above developed methods for conducting climate risk 
assessment of water infrastructure for the seven (7) NELIP prioritized multi-purpose 
projects. 

4. SCOPE OF WORK 

The key scope of works is discussed below. 
 
Working Package 1 
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1. Review and collect the available CORDEX climate data and bring them into a coherent time 

series format, for example CSV for each 50x50 grid cell for the Eastern Nile Region. These 
CORDEX data are already bias corrected.  

2. Selection of the time period that will be used to calculate the Intensity-Duration-Frequency 
matrices (IDF). It is most likely the time period between 2010 up to 2100. 

3. There are different climate scenarios as drivers of the CORDEX data, namely the RCP 4.5 and 
8.5. Four scenarios should be selected from all available CORDEX representations which 
cover the minimum and maximum signal changes of climate in terms of temperature and 
precipitation. The four selected scenarios will be used to derive the Intensity-Duration-
Frequency matrices (IDF), PMP, and PMF. 

4. Calculation of the Intensity-Duration-Frequency matrices (IDF) based on the daily time series 
for each 50x50 grid cell and harmonize them over the regions. The best way to do this is to 
derive contour lines for the return periods of 2, 5, 10, 20, 50, 100, 200, 500 and 1000. 

5. The climate change affected IDFs will be compared with selected time series of rainfall 
representing the current climate in order to estimate the factors how to change observed 
precipitation time series to adopt them to climate change conditions. The climate change signal 
is not consistent, meaning that no increase or decrease of precipitation on an annual basis is 
clearly visible. However, it is more likely that intensities will increase, meaning that higher 
daily precipitation will occur rather than an increase of the annual mean.  

6. Development of a standard approach to derive PMP and PMF based on the available and 
selected CORDEX time series. The recommendations of the WMO will be used. The approach 
could be a deterministic, physically based approach or a statistical approach depending on the 
information that can be derived from the CORDEX data source.  

7. The PMP and PMF will be made consistent with the IDF curves in order to avoid any 
inconsistencies.  

8. Report generation 

 
Working Package 2 
The scope of work shall include:  

1. Use the strategic analysis (SWRA) model configuration within the Nile DSS (Mike Basin) 
to ensure all 7 infrastructures proposed under the study are well represented. 

2. Develop indicators / methods that capture aspects required for the climate risk assessment of 
the infrastructure especially in regards to low flows and that measure performance 
reliability and aspects of dimensioning. These indicator configurations need to be 
documented for replicability of approach and scripted into Model/DSS. 

3. Conduct analysis using the DSS model and DSS database to calculate the actual indicators 
for the 7 selected infrastructure sites (usually medium scale multipurpose reservoirs, with 
power generation, irrigation and flood protection functions). 
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4.  Write up the method in a “manual format / how to” format that can be published as an NBI 
technical report and enables modellers to replicate the approach – using the 7 cases as 
earning examples. This shall provide guidance on quantitative assessment of hydrological 
design parameters using Nile DSS. 

5. Apply the PMF method developed in Task 1 and apply to data in the DSS hydrology database 
to extract the applicable PMF for the 7 sites – operationalize how it can be used and apply 
in the training course context. 

6. Develop coaching session on the approach up to 4for participants of the NBI training course 
on application of the NBI/CSI Climate Risk Assessment guideline. The course will be 
organized by NBI and have a lead facilitator – the task of the consultant is to be a resource 
person/coach and co-trainer on the subject matter of this assignment  within the wider 
training course. For the training and capacity building elements of the assignment, the 
consultant will coordinate the selection of the case studies and the overall role out of the 
development of case studies applied to selected cases of NEL-IP Prioritized Multi-Purpose 
Project, with the relevant officer of NELSAP-CU.   

   

5. DELIVERABLES/TECHNICAL REPORTS 

The consultant shall submit the following deliverables. 

Deliverable 
Deliverable Date 
(months after start of 
assignment) 

Work package 1: Design flood 
Inception report (Understanding of the assignment indicating the 
methodology, approaches, and workplan).  

2 weeks after 
commencement date 

 Inception workshop: inception report (Climate change-design 
flood guidelines)  

Draft Climate change-design flood guidelines  3 months after 
commencement date 

2nd workshop: Progress (Climate change-design flood guidelines 
report review). 

Final Climate change-design flood guidelines 4.5 months after 
commencement date 

Final workshop: Progress (Climate change-design flood guidelines 
report review). 
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There will be three workshops (virtual) on stakeholder’s consultation to review the Inception, 
Draft, and Final Guidelines for WP1. This is embedded in the Workshops of the Design Flood 
Guideline. 

It is also envisaged to conduct three technical training sessions within the climate proofing training 
programs (virtual) during the project period. 

Nile-SEC will organize the training and consultation workshops with the help of the Consultant 
and ensure timely information-sharing and consultation with stakeholders in the countries.  

 7. Implementation Arrangement 

The consultant shall sign a lump-sum contract with Nile-Sec and will work under the supervision 
of the Deputy Executive Director/Head of Basin-wide Program of the Nile Sec. Further, the 
consultant shall work closely with the Regional water Resources Modeler.  

Work package 2: DSS and climate data products for infrastructure reliability of service / 
adequacy of dimensioning assessment  

Concept note / inception on approach for applying the DSS to 
generate key hydrology related parameters on service 
delivery/dimensioning of the infrastructure as part of the NBI/CSI 
climate proofing procedure and clarification of the 7 case studies. 

3 weeks after 
commencement date 

Report in a “manual / how to” format on the methodology and 
enriched by the results up to the 7 case studies. On the application 
of the DSS and PMF study to generate indicators / hydrological 
design parameters sand their use /interpretation in the climate risk 
assessment methodology of NBI for climate risk assessed 
hydrological design parameters. 

2 months after 
commencement date 

1st training workshop:  training / coaching sessions  climate risk 
assessment based on the developed methodology   

2nd training workshop:  training / coaching sessions  climate risk 
assessment based on the developed methodology   

2.5 months after 
commencement date 

Develop and conduct ca three coaching session on above within a  
broader training workshop series conducted by a lead facilitator 
from NBI/CSI (online trainers) for the expert group to use the data 
generated by DSSS (climate service) as part of the climate risk 
assessment. 

3 months after 
commencement date 

Final training workshop:  training / coaching sessions climate risk 
assessment based on the developed methodology.   
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8. Qualifications and Experience 

 
The consultant firm shall offer a team consisting of 1 team leader (hydrologist) and 1 support 
expert (water resources modeler).  
 
The lead consultant shall have adequate knowledge of the Nile basin and its socio-political and 
environmental context. In addition, the consultant shall have the following minimum 
qualifications:  
 
Team Leader Hydrologist: 

 
Master degree level (or above) in Hydrology, Climatology, Water Resources, or related fields; and 
at least 15years of work experience in the following key areas:  
 
 Experience in conducting hydrological or climatological research and of applying it to climate 

impact assessments, 
 Experience in statistical analysis of hydrological or climatological data and models; 
 Track record of successfully delivering similar projects (at least 2 similar assignments). 
 Experience in development and conduction of capacity building or training activities; 
 Prior knowledge of the NB-DSS and Mike family models (Mike Hydro, NAM, Mike 11) is an 

advantage 
 Fluency in English. 
 
Water resources Modeler: 
Advanced university degree MSc level (or above) in Hydrology, Climatology, Water Resources, 
or related fields; and at least   5 years of work experience in the following key areas:  
 
 Experience in conducting hydrological or climatological research and of applying it to climate 

impact assessments, 
 Experience in statistical analysis of hydrological or climatological data and models;  
 Prior knowledge of the NB-DSS and Mike family models (Mike Hydro, NAM, Mike 11) is an 

advantage (at least 2 similar modelling assignments). 
 Experience working in the Nile Basin countries, is preferred 
 Fluency in English. 

 

9. Level of Effort, Budget and Schedule 

The consultant will provide a total of 60 man-days for a period of 4.5 months. The consultant could 
undertake up to 4 trips to one of the Nile basin countries and additional reconnaissance trips within 
the basin as deemed necessary.  

Nile-Sec will pay the consultant per day in USD. Payment shall be made upon submission of 
invoices by the consultant. Reimbursable expenses will include international travel (economy 
class), accommodation and daily subsistence allowance, in accordance with Nile-Sec policies.  
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10 How to apply 
 Interested consultants are advised to submit applications electronically through 
vacancy@nilebasin.org. Proposals indicating the title of the assignment accompanied by detailed 
curriculum vitae of the key experts, should reach the Secretariat latest 20th July, 2021, not later 
than 5:00 pm (Local time in Entebbe, Uganda). 

mailto:vacancy@nilebasin.org
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