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Innovation Ecosystems: a path to 

water security

WATER SECURITY IN JORDAN 

FROM DATA TO DECISION 

(WaterD2D)

Water security challenges in the 21st century are

complex and multifaceted: the WaterD2D project

acknowledges the need to transform research to serve

society by adopting an innovation ecosystem rationale.

The ecosystem concept stems from the science of

ecology, and it encompasses all the collaborative and

competitive relations between different actors in natural

networks. Moreover, the term innovation is met when

there is a sense of novelty and practicality in a particular

outcome (Granstrand and Holgersson, 2020).

A combination of both with respect to the water security

challenges in Jordan generates an innovation ecosystem

which is a cluster of interactive and collaborative

networks that multi-level actors run (e.g., public and

private sector, universities, individual entrepreneurs, and

others) focused on delivering demand- and market-

oriented research (e.g., products, technologies) to

innovatively attain water security.

Therefore, the WaterD2D project strategy focuses on:

• Developing framework conditions that facilitate

and promote research-based innovation,

• Creating interfaces that support the implementation

of the developed frameworks,

• Building Jordanian university's capacities

according to the requirements of those frameworks

and interfaces.
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Despite all the limitations, considerations, and the

Covid-19 Pandemic, TH Köln had been successful in

fulfilling the WaterD2D project objectives.

Firstly, TH Köln actively coordinated the Water

Solution Lab (WSL) concept development and planned

for further upscaling during the concept

implementation– this achievement was translated

through the Mujib Basin Virtual Excursion (MBVE).

Secondly, the design and conceptualization of a Data

and Knowledge Platform for the Wala Catchment is

well underway; TH Köln strengthened the process by

conducting a stakeholder mapping and demand

analysis. Lastly, the TH Köln team further developed

the Marketplace concept through leading a demand

assessment study for relevant stakeholders in Jordan.

Mujib Basin Virtual Excursion (MBVE)

The design and implementation of the MBVE was the

highlight activity of the December 2021 field trip to

Jordan. The field visits were organized and supervised

by the Institute for Technology and Resources

Management in the Tropics and Subtropics (ITT),

INWRDAM, and GJU.

The ITT team conceptualized the virtual excursion with

the assistance of the IT department, program

developers, and design experts.

Furthermore, a student project supported the thematic

conceptualization and content development of the

MBVE. During the field trip, the students engaged in

numerous activities such as expert and stakeholder

interviews, recording drone images, and producing

evidence-based knowledge.

During the December 2021 trip to Jordan, TH Köln

conducted the following activities:

• Visited key stakeholders, including the Ministry of

Water and Irrigation, the Ministry of Environment,

the Higher Council of Science and Technology,

GJU, INWRDAM, GIZ, IUCN, and the Friedrich

Nauman Foundation,

• Visited key sites, including the Wala Dam, the

Madaba Waste Water Treatment Plant, and the

Mujib dam,

• Participated in a workshop titled “Explore the

Potential of Natural Water Retention Measures

(NRWM) at the catchment scale as well as farmers

and citizens of Madaba city.”

Wala Dam, Dec. 2021
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Data and Knowledge Platform

Activities for the design and conceptualization of a

Data and Knowledge Platform for the Wala catchment

located within the overall Mujib Basin in western

Jordan are in progress. The platform aims to improve

and facilitate communication between those who collect

data in Jordan, namely government agencies, and those

who use the collected data to develop solutions, namely

academic institutions and non-profit organizations

(NGOs). TH Köln strengthened the platform design

process through conducting a stakeholder mapping and

a demand analysis for such a platform across Jordan.

Furthermore, the WaterD2D project aims to deliver a

platform containing collected data from several relevant

stakeholders to build time-series data, geospatial data,

published reports and papers, and contact persons for

the relevant stakeholder organizations. During the

platform design and through the implementation phase,

the key to success is to maintain systematic interaction

with the ministries of Water and Irrigation, Agriculture,

and Environment to co-design research topics and

products in line with the societal needs of the Jordanian

water sector.

Marketplace

TH Köln coordinates the development of demand- and

market-oriented research concepts by facilitating

communication and interaction between academia and

other stakeholders. Thus, one of the Pilot Projects

focuses on initiating a Marketplace for the water sector

in Jordan. The idea behind the Marketplace is to foster

interactions among stakeholders towards finding

common pathways to produce demand and market-

oriented research. Moreover, the TH Köln team further

developed the Marketplace design during the second

half of 2021 by leading a demand assessment study

targeting Jordan's relevant stakeholders.

The assessment results indicated high levels of interest

and demand for such spaces that facilitate interaction

and exchange amongst the stakeholders. Also, the

results provided vital insights regarding the

functionalities and forms the Marketplace ought to

have. Thus, the TH Köln design team is incorporating

these insights into the Marketplace demo, which will be

launched in mid-2022 as part of the WaterD2D

stakeholder workshop.

Madaba Waste Treatment Plant, Dec. 2021



Free University of Berlin (FUB)

The FUB team concluded an essential milestone

regarding capacity-building in the WaterD2D project by

co-leading a two-week international block course on

Hydrogeology in September 2021. All participants

passed the course exam successfully. Moreover, A

Bachelor's thesis discussing the application of Managed

Aquifer Recharge (MAR) was submitted successfully in

relation to the WaterD2D project. Also, one master's

thesis focusing on wellfield management in the South of

Jordan is still underway.

Can MAR mitigate the increasing water

demand?

A Bachelor's thesis researching the application of

Managed Aquifer Recharge (MAR) in Jordan was

submitted by FUB student Jan Stautzebach. The thesis

results were presented and discussed during a seminar

held at FUB in October 2021. This research delivered

interesting insights, indicating that the main MAR

structures in Jordan are dams, mainly used as

percolation reservoirs and as recharge and release

dams. Unfortunately, several problems impede the

application of MAR in Jordan, resulting in the

decreased effectivity of MAR structures (e.g., the

accumulation of sediment in reservoirs after flood

events lowers the infiltration rates).

Additionally, the water sources for aquifer recharge are

limited in Jordan, hence another challenge for MAR

application. On the one hand, the recharge can be

constant in terms of rate but of low quality (i.e.,

wastewater); on the other hand, the recharge could be

unpredictable but of high quality (i.e., rainwater).

Overall, the adaptation of MAR structures could

improve groundwater availability in Jordan.

A block course on hydrogeology:

Based on this analysis, a wellfield management strategy

will be developed to reduce the negative impacts of

drawdown and any wellfield aging processes.

Moreover, FUB delivered the block course on

Hydrogeology as an online event in September 2021.

The course covered a wide range of topics.

Accordingly, the course content extended from the

basics of hydrogeology to the more complicated

themes, such as the application of MAR and

environmental hydrogeology. FUB designed the course

in a tiered approach supporting the student's

understanding of fundamental physical processes such

as hydrochemistry within aquifers, further deepening

the knowledge through the tutorials held in the

afternoon after the lectures, and finally introducing

more complex topics. All participants were interested in

the lectures and tutorials and passed the course exam

successfully.

Wellfield management in the north of

Ma’an:

As a final activity, FUB's master student Carina Greiner

is currently conducting her thesis research on wellfield

management in the North of Ma'an, Jordan. After

multiple meetings with INWRDAM (the Jordanian

partner of the WaterD2D project), the study area was

selected. Based on the data collected from the literature

review and maps provided by the Federal Institute for

Geosciences and Natural Resources (BGR)-Jordan

team. The student is currently building a conceptual

model for the study area.

The first draft of the Groundwater Model for Ma’an



German Jordanian University

(GJU)

The third and most important prerequisite to facilitate an

"innovation ecosystem" in Jordan's water sector relies

heavily on building and expanding Jordanian

universities' capacities to implement the innovation and

research-based governance frameworks developed by

the WaterD2D project.

Consequently, the GJU team equips its students and

young researchers with entrepreneurship and start-up

thinking skills to spur demand-oriented and applicable

research. Hence, some GJU students took part in the

ninth entrepreneurship module organized by TH Köln

and participated in the hydrogeology block course

offered by FU Berlin.

Likewise, a collaboration between GJU and TUM was

realized through the Flying Faculty Program, which was

established to enhance the exchange of expertise

between GJU and its German partner universities.

Moreover, in July 2021, the GJU task force was formed

and commenced activating the Pilot Projects (PP) of the

WaterD2D project. And finally, the GJU team assisted

TH Köln students in fulfilling the site visits expert and

stakeholder interviews needed for the "Design and

Implementation of the Mujib Basin Virtual Excursion"

project.

Activating the pilot projects:

Since July 2021, the GJU, INWRDAM, and TH Köln

teams have been working collaboratively to form task

forces responsible for activating the PP by dynamically

deepening the relationships with the WaterD2D project

existing stakeholders in Jordan and identifying new

ones. The GJU task force organized meetings with the

Food and Agriculture Organization (FAO), the

International Union for Conservation of Nature

(IUCN), and other stakeholders. As an outcome, FAO

identified the IUCN as a critical stakeholder, and

cooperating with FAO can prove the WaterD2D

concept. The GJU task force is leading the activation

process for PP6, PP7, and PP8, which will be tested on

real case studies to show how research can support the

development of a science-policy-society interface.

Hand in hand:

The Flying Faculty (FF) Program is designed to support

professors and lecturers, especially from German

partner universities, to teach specific courses at GJU

that focus on expanding the student capacities. As part

of the FF program, Prof. Gabriele Chiogna from TUM

delivered a series of lectures within the water and

wastewater treatment engineering and sustainability

courses between 09. – 15. November 2021.

Students attend a video conference with the Ministry of Environment at the GJU campus, Markus Fittkow©



Inter-Islamic Network on Water

Resources Development and

Management (INWRDAM)

The past two years of “Pandemic life” have been

challenging to cope with globally. However, it was

exceptionally hard on the water sector in Jordan, as the

rainfall percentages declined and dams were only half

full throughout 2020/2021. Therefore, the INWRDAM

team is at the forefront of realizing efficient and

effective management of water resources across Jordan.

Some of the main highlights of INWRDAM efforts were

hosting the 6th International Symposium on Flash

Floods in Wadi Systems – the outcomes were essential

to support Pilot Project 4 of the WaterD2D project.

Another important aspect was meeting with the Higher

Council of Science and Technology (HCST) to discuss

Jordan’s research priorities and define the role of the

WaterD2D project.

The symposium:

Between 26. – 30. September 2021, INWRDAM

organized the 6th International Symposium on Flash

Floods in Wadi Systems. This symposium provided a

unique platform for discussion among 150 researchers

and practitioners from 30 countries. Overall, the results

were concise, forward-looking, and action-oriented for

building the resilience of nations and communities to

disasters.

The symposium outcome offers a steppingstone for Pilot

Project 4 of the WaterD2D project focused on Flood

Risk Mapping to reduce the exposure of vulnerable

communities to climate change-induced hazards.

Moreover, under the framework of the WaterD2D

project, Prof. Markus Disse from TUM led session 6 of

the symposium, titled “Real-time hydrometeorological

monitoring and forecasting.”

The future of research priorities:

The Higher Council for Science and Technology

(HCST) is responsible for defining the Scientific

Research Priorities in Jordan – the last published list of

priorities was for the period (2011-2020). It included 14

research issues classified as a top priority, including

water and environmental sciences.

Therefore, the INWRDAM team organized a meeting

with high-level stakeholders at the HCST to introduce

the WaterD2D project and to allocate future paths for

collaborations based on sharing the work and findings

of the WaterD2D project with the HCST to produce

demand and market-oriented research priorities. The

cooperation with the HCST will help realize the

objectives of Pilot Projects 5 and 8 of the WaterD2D

project.

Leading the way forward:

INWRDAM is always keen to establish and maintain

partnerships working towards translating water

management principles into action. Most recently, the

Netherlands government signed a 5 million euro

partnership with INWRDAM to initiate a rain-water

harvesting project in Azraq, Mafraq, and the northern

Jordan Valley.

HRH Prince El Hassan bin Talal virtually delivering 

his keynote speech in the symposium, Sep. 2021

http://issf-website.azurewebsites.net/


Technical University of Munich

(TUM)

A part of the WaterD2D project mission focuses on

creating spaces for collaboration between the project

stakeholders to facilitate a higher level of

communication and interaction. Accordingly, the TUM

team undertook two visits to Jordan between 03. – 31.

July and 04. – 16. November 2021 to collect data and

analyze the stakeholder's needs. In other activities, the

TUM team supported FUB's block course on

Hydrogeology by delivering lectures on Environmental

Remediation Technologies and Wellfield Management.

Finally, a new article was published in the peer-

reviewed journal Water and the first WaterD2D

capacity-building event was held online on the 10th of

December 2021.

Staying Connected Is Essential:

During the visit that occurred between 03. – 31. July

2021, the TUM team successfully gathered data for the

Mujib Basin to enhance the SWAT model– designed to

model sediment transport and water quality in the Wala

dam reservoir. Furthermore, the team conducted a needs

analysis to finalize the list of entrepreneurship courses

offered by TUM and prepared a preliminary inventory

of projects currently implemented in areas related to the

WaterD2D project. Likewise, in the 04. – 16. November

2021 visit the TUM team conducted 10 in-depth

interviews with multiple stakeholders in Jordan and a

field trip to the Wala and Mujib dams.

The outcome served to form a better understanding of

the development in the research priorities of the

ministries and the drivers behind the current drought

crisis where six water dams in Jordan have dried up.

Water for life:

Under the framework of the project, Mohammad

Alqadi, a Ph.D. student at TUM, introduced a novel

method to assess the impact of governmental water

strategies on research by defining water-related

research gaps and supporting governments in achieving

the goals defined within governance documents such as

Water for Life - Jordan's Water Strategy (2008-2022).

Furthermore, Sultan Irshaidat, a master's student at

TUM, completed his study project by testing the

published methodology in the Mujib Basin.

Crossing paths: research & innovation:

As part of the capacity development activities carried

out by TUM, the team organized a workshop delivered

by top-tier German institutions as examples of a

successful fusion between research and innovation. Ms.

Anna Fischer, a project manager and trainer at

UnternehmerTUM, and Mr. Sebastian Kägler, a

scientific advisor at BayFOR, delivered the workshop

to a total of 22 participants. The workshop stirred a

discussion around the best channels to replicate these

success stories in Jordan.

A harsh summer in Jordan - Wala dam, Nov. 2021

https://www.mdpi.com/2073-4441/13/15/2138
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC153874/#:~:text=Jordan%27s%20vision%20for%20a%20water,sustainable%20use%20of%20water%20resources%2C
https://www.unternehmertum.de/en
https://www.bayfor.org/de/

