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1. Executive summary
DRIZZLE’s vision is to develop pioneering, research-based stormwater management knowledge and solutions to
minimize pollution loads on receiving waters, to minimize the risk for flooding in urban areas, and to capture the
opportunities that stormwater runoff can offer.
One of the competence centre’s first actions was to change its name from VINNWATER to DRIZZLE, since it was
found that there is another Swedish initiative within the water sector called win water.
As DRIZZLE is a new competence centre, focus has been on establishing a sound, collaborative research environment among the partners, i.e. the foundation of needs-driven, excellent research. This includes: 1) developing
and determining ground rules for collaboration; 2) developing a common understanding among partners of the
centre’s vision and goals; 3) setting up the research organization; and 4) outward activities to attract new research
collaborations.
Regarding research personnel, primary focus has been on employing industrial/municipal funded PhD students,
as it was agreed that those funding organizations would have first option on research topics within DRIZZLE’s
research themes, and that Luleå University of Technology (LTU) would thereafter fill the gaps. Two of those organizations (one municipality and one company) had PhD students in place in 2018. However, for various reasons,
two other industry/municipality funded PhD students will be in place first in 2019. The major part of the reported
costs refer to supervision of PhD students and costs related to experimental set-ups in the projects described in
this report, as the labour costs for the PhD students employed by LTU in 2018 have been paid mainly by other
sources.
Two SME projects, funded by Vinnova’s designated research funding for SME partners in the competence centre,
were initiated in 2018. Descriptions of those projects can also be found in this report.
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2. Centre projects
One of the first actions was to change the name of the competence centre, from VINNWATER to DRIZZLE, since
it was found that there is another Swedish initiative within the water sector called win water.
DRIZZLE’s vision is to develop pioneering, research-based stormwater management knowledge and solutions to
minimize pollution loads on receiving waters, to minimize the risk for flooding in urban areas, and to capture the
opportunities that stormwater runoff can offer.

2.1 Creating a collaborative research environment
As DRIZZLE is a new competence centre, focus has been on establishing a sound, collaborative research environment among the partners, i.e. the foundation of needs-driven, excellent research. This includes: 1) developing and determining ground rules for collaboration; 2) developing a common understanding among partners
of the centre’s vision and goals; 3) setting up the research organization; and 4) outward activities to attract new
research collaborations.
1) Developing and determining ground rules for collaboration, includes developing and agreeing on regulatory
documents such as: the centre agreement (contract); regulations of the centre board operations; regulations for
the centre board’s recommendation on allocation of additional SME funding from Vinnova; regulations for requirements on potential new partners; and communication plans.

Pictures from DRIZZLE’s kick-off, January 2018, Stockholm

2) Developing a common understanding among partners of the centre’s vision and goals is important for a successful collaboration. Therefore, great effort has been spent on collaborative activities in several places in Sweden, such as the kick-off, a number of workshops, project meetings, and the set-up of a communication portal.

Pictures from DRIZZLE’s Annual Meeting (Partsstämma), August 2018, Luleå
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3) Setting up the research organization has of course been the main focus of the centre’s operations. Activities
include: the appointment of research theme leaders; defining and deciding research projects; employment of
researchers, i.e. both Post-Docs and PhD students; and the appointment of supervisors.
Three senior researchers from the Urban Water Research Group at LTU have been appointed as theme leaders,
one for each of DRIZZLE’s three research themes, i.e. stormwater quality, stormwater quantity, and integrated
stormwater solutions. Since four of DRIZZLE’s partners are funding industrial/municipal PhD students, primary
focus has been on employing these; it was agreed that first the industrial/municipal partners would be able to
choose research topics within DRIZZLE’s themes, and that Luleå University of Technology (LTU) would thereafter
fill the gaps. The City of Stockholm and Tyréns were able to recruit PhD students relatively quickly, but for various
reasons, NCC and Luleå Municipality could not employ PhD students in 2018, although both of them will have
PhD students in place in the first half of 2019. The PhD students have obtained supervisors, from both LTU as
well as the funding organization.
4) Outward activities to attract new research collaborations include: the development of a profile picture (see front
page of this document); set-up of a website; production of roll-ups, brochures, and other information material;
news articles in Storm-water&Sewer’s newsletter (which is produced by the Urban Water Research Group at
LTU, and distributed to a large number of water and waste water professionals); and participation in conferences
and other external events, such as the European Water Platform WssTP, Smart City Expo in Barcelona, etc.

2.2 Research projects
Within DRIZZLE, excellent needs-driven research is conducted that will create knowledge to support the develop-ment of research-based, adapted, sustainable stormwater management solutions. The research activities are
divided into three different themes, based on the needs expressed by DRIZZLE’s stakeholders, namely:
1)

Research theme: Stormwater quality

2)

Research theme: Stormwater quantity

3)

Research theme: Integrated stormwater solutions

The major part of the reported costs refer to supervision of PhD students, and costs related to experimental setups in the projects described below, as the labour costs for the PhD students employed by LTU in 2018 have
been paid mainly by other sources.
2.2.1 Laboratory infrastructure
As can be seen in the research project descriptions below, the applied research in DRIZZLE takes place in both
laboratory and field settings. The environmental lab and associated experimental outdoor facilities provide the
basis for the analysis work and experiments in laboratory and pilot scales. The environmental laboratory and experimental hall are also used for laboratory work in the urban water courses given to students in the Environment
and Water civil engineering program.

Pictures taken in the environmental laboratory, LTU
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For studies in field, the research group uses a specially equipped vehicle called “Labbomobil”. The cargo compartment is equipped with work surfaces to perform laboratory work directly in field, such as filtering of samples,
filling of sample bottles, and execution of simpler analyses, e.g. pH, conductivity, TSS and turbidity. The vehicle
is also used to transport field equipment, such as flow meters, portable samplers, sediment core sampler for
sampling in ponds and receiving waters, water samplers, soil samplers, snow samplers, and an infiltrometer for
measuring infiltration capacity in soil.

Pictures of the “Labbomobil” during field studies, exterior and interior

Laboratory specialist Kerstin Nordqvist supervises all laboratory analyses conducted by the PhD students. Peter
Rosander, research engineer, assists the PhD students during field studies.
Additionally, the fluid mechanics laboratory, i.e. the John Field laboratory, is also used for DRIZZLE studies;
see “the sponge” in the research project description. The John Field Laboratory at LTU is a fully equipped and
well-functioning laboratory for advanced measurements of flow and deformation in lab and in field. The lab is, for
example, equipped with a Tomographic Particle Image Velocimetry (Tomo-PIV) system, in which fully three-dimensional flow fields can be captured, and in-stationary effect in the flow can be disclosed in intricate geometries. Indexed matching is used to study flow in porous media. Conventional PIV or Laser Doppler Velocimetry
may be applied in field, and innovations using such techniques may lead to unique equipment for in-situ measurements of urban water flows. A 3D x-ray microtomography allows for 3D imaging of a variety of materials, such
as ore, mineral, metal, wood, snow and granular materials with sub-micron resolution.
2.2.2 Stormwater quality
Urban areas contain numerous sources of pollutants contributing to diffuse pollution. During dry weather, pollutants and particles are built up on surfaces in the urban environment. During wet weather and snowmelt these
pollutants are washed off and leached, e.g. from roofs, facades, roads and pavements, and transported in the
storm sewers to receiving waters. In the stormwater sewers and transportation system, wash-out from catch
basins, pipes and ponds may additionally contribute to the release of previously trapped sediment and associated pollutants. Two aspects of stormwater quality are of particular importance: (i) entry of harmful chemicals
or microbiological agents into urban stormwater, and (ii) remedial measures, usually in the form of treatment, to
prevent further distribution in the environment. In order to develop treatment solutions, knowledge on the content
of the water to be treated is needed.
Heléne Österlund, university lecturer at LTU, is the research theme leader of the Stormwater quality theme.
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Car tyres can release microplastics

Microplastics in stormwater
The topic of microplastics in water has received increased attention during recent years and, of course, microplastics can also be found in stormwater. In fact, storm-water is a major transportation route for microplastics
from the cities and roads to the surrounding environment. Within DRIZZLE, stormwater from different types of
urban areas is studied to increase the knowledge on what types and quantities of microplastics are carried with
stormwater.
Madeleine Syk, municipal PhD student (financed by City of Stockholm), who started in April 2018, has been
working on this project, together with her supervisors Heléne Österlund and Maria Viklander, LTU, laboratory
specialist Kerstin Nordqvist, LTU, mentor Jenny Pirard, City of Stockholm, as well as other representatives from
City of Stockholm and Stockholm Water.

Stormwater pollutant sources
The building wash-off and its quality have been
addressed during the past 30 years, but mostly
with respect to heavy metals in roof drainage. In
this project, a general suite of chemical substances and their wash-off will be addressed, including
for example metals and trace organics identified
as priority pollutants, and pollutants of emerging
concern.
DRIZZLE’s studies examine these processes at
various scales, starting with lab scale studies,
continuing with pilot scale studies, field studies,
and later at sub-catchment level. The results from
these studies will allow for the recommendation,
prescription, and selection of environmentally
sound building materials.

Picture of various building materials, outdoor pilot scale
experiments, at Campus Luleå, LTU

Alexandra Müller, PhD student, has been on parental leave during the main part of 2018. Throughout her parental
leave, Kerstin Nordqvist, laboratory specialist at LTU, has been responsible for the collection of runoff from the
pilot scale site.
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Treatment of copper roof runoff
Copper roofing materials are used in many cities around the world, for example on institutional and cultural
heritage buildings. Stormwater runoff provides a major transport pathway by which sediments and dissolved
contaminants can enter receiving waters. As roofs typically constitute a significant proportion of the impervious
surfaces in a catchment, roof-derived contaminants have the potential to negatively affect aquatic organisms in
receiving waters.
The Swedish Nationalmuseum, Stockholm, has a copper roof, and the authorities require that the runoff should
be treated before its discharge. Hence, a zeolite filter has been installed. LTU is performing studies on how the
filter performs in the field, e.g. treatment capacity, operations, and maintenance issues, as well as the technical
lifespan of the filter.

Field work at the Swedish Nationalmuseum, Stockholm

Ivan Milovanovic, PhD student, LTU, is conducting these studies under the super-vision of Annelie Hedström,
Inga Herrmann, and laboratory specialist Kerstin Nordqvist, all of LTU. As the studies are conducted onsite
in Stockholm, representatives from City of Stockholm and the National Property Board Sweden (Statens
Fastighetsverk) are also involved in the project.
Characterization of stormwater pollutants
In order to understand how stormwater pollutants will spread in the environment, and in order
to develop adapted stormwater treatment solutions, knowledge on metals’ size fractionation is
important. LTU is conducting studies in Umeå
on sites with different land use characteristics
such as a car park and industrial parks. The
storm-water from these sites are analysed with
respect to the size fractionation of trace metals. Sarah Lindfors, PhD student, LTU, is conducting these studies under the supervision of
Maria Viklander, Lian Lundy, Heléne Österlund,
and laboratory specialist Kerstin Nordqvist, all
of LTU, and in cooperation with representatives
from Dag&Nät (Stormwater&Sewers).

Picture of ultrafiltration of stormwater applied to
determine size fractionation of metals
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Evaluation of sediment removal from stormwater ponds
One of DRIZZLE’s partners, Järven Ecotech, has developed an innovative method to remove sediments from
stormwater ponds. Sediments are hoovered up from the bottom of the pond, and thereafter gathered in a large,
relatively dense fabric container. Coagulation/flocculation chemicals are added in order to separate the smaller
sediment particles from the water, and thereafter the clear water is released back to the pond.

Järven Ecotech’s sediment removal fabric container, Photo: Järven Ecotech

In this project, LTU is evaluating the quality of the treated water, and whether further treatment of the water is
needed, before returning it back to the pond. Fredrik Nyström, PhD student, LTU is conducting these studies,
under supervision of Annelie Hedström, Inga Herrman, laboratory specialist Kerstin Nordqvist, all of LTU, and in
collaboration with Järven Ecotech.

Stormwater pollutant removal in green infrastructure
The grass-covered surfaces of green infrastructure facilities, such as grass swales and filter strips, play an important role in removal of pollutants from stormwater runoff.

Review of previous research on green infrastructure and pollutant retention
Previous research regarding the capability of grass filter strips and swales to retain various types of pollutants
carried by stormwater runoff has been reviewed, and a review article was submitted in 2018 (accepted for publication in 2019).

Pollutant retention in green infrastructure
Moreover, infiltration of stormwater into the underlying soil is an important process for pollutant removal in grass
filter strips and swales. Consequently, pollutants are accumulated in the soil of such facilities. In the second
project, soil samples from grass swales have been collected and analysed for metals and physiochemical soil
parameters.
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Sampling of soil in a grass swale

The results have been used to estimate the total loads of specific traffic-related metals (Cu, Pb, Zn) retained in
the soils of the investigated swales since they were built. These estimates were compared to the results of a
conceptual, source-based, “planning-level” model (StormTac). A good agreement between the measured and
modelled loads in soils was obtained. The results suggest the feasibility of assessing the long-term performance
of grass swales by modelling trace metal inputs into swales, estimating the metal loads retained in soils by analysing soil samples, and taking the difference as the exported load. A conference paper on these findings has
been published by Gavric, Larm, Österlund, Marsalek, Wahlsten and Viklander (2019): http://ltu.diva-portal.org/
smash/record.jsf?pid=diva2%3A1244649&dswid=-6705 (The conference proceedings were published in 2018,
but for some reason the publication year is stated as 2019).
Secondly, the results from the sampling campaign are used to investigate the variability of concentrations of a
variety of metals in space and depth. The objective of this analysis is to relate these results to the operational
conditions of the investigated swales (stormwater inflow, snow storage).
Mainly responsible for the above described studies is Snežana Gavric, PhD student, LTU, under the supervision
of Günther Leonhardt and Maria Viklander, LTU, and in close collaboration with Thomas Larm, StormTac.

Bridge deck runoff
Vinnova supports this project through its
designated research funding for SME partners in the competence centre. Management and stormwater treatment of bridge
deck runoff is a great challenge, in Sweden
as well as the rest of the world. Predominately, this is because many bridges are located in urban environments, with very limited space for treatment facilities.

The Central Bridge, Stockholm,
Photo: Järven Ecotech
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In this project, Järven Ecotech is testing compact solutions for treatment of bridge deck runoff. In the first part
of the project, stormwater runoff will be collected from a heavily trafficked bridge deck in central Stockholm, and
potential treatment technologies will be tested. In 2018, laboratory and test equipment was set up, and in 2019
small scale tests will be conducted on the collected stormwater runoff, to evaluate different treatment methodologies, in order to identify the most promising. Thereafter, pilot equipment will be manufactured, installed, and
evaluated from several perspectives. This project is led by Emil Eriksson of Järven Ecotech and his co-workers,
and is conducted in close collaboration with Stockholm Water and researchers at LTU.

2.2.3 Stormwater quantity
Heavy precipitation is becoming increasingly common in many parts of the world, because of ongoing climate
change. The costs for the cloudburst in Copenhagen in July 2011 have been estimated as close to 1 billion
Euros. To avoid such damages, and associated costs, most cities have to be redesigned with regards to the
possibility of storing large amounts of stormwater. The challenge and innovation lies in the type of storage that
can be provided. Surface storage of stormwater requires space, which is hard to achieve in dense urban areas,
and which also costs significant amounts of money in terms of unsold properties. Accordingly, especially in dense
urban areas, there is a need for space-efficient stormwater storage. To achieve this, in many cases combinations
of surface and underground solutions will be needed.
Günther Leonhardt, researcher at LTU, is the theme leader of the Stormwater quantity theme.

The sponge
The vision is to develop sub-surface storage that
can retain stormwater like a “sponge”, i.e. to relieve the pressure on stormwater sewers in case
of heavy precipitation, where space-demanding
solutions are not an option.
During DRIZZLE’s first year of operations, LTU has
been working on investigating possible solutions in
theory, involving materials that not only swell, but
in some cases also stiffen when in contact with
water. Several interesting ideas need to be carefully scrutinized regarding different aspects, such as
stormwater quantity and quality, placement, and
operation and maintenance. The most important
aspect is that the solutions are physically reasonable and to ensure this, theoretical models are
being developed that describe the flow processes
inside the material.
Once a sound understanding of the necessary material properties exists, the next step will be to find
this material and perform laboratory experiments.
The proposed solution will be presented and explained in a forthcoming concept article. These
concepts also consider storage above the ground.
Sofia Larsson, Post Doc in Fluid Mechanics, LTU,
has main responsibility for the investigations, in
consultation with Staffan Lundström, professor in
Fluid Mechanics, LTU, and Maria Viklander, professor in Urban Water Engineering, LTU.

Sofia Larsson, Post Doc in Fluid Mechanics, LTU, in the
John Field laboratory
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Sub-surface processes
The use of green infrastructure, as well as the consideration of green urban areas as parts of the urban drainage system, is raising increasing interest.
However, in order to develop accurate planning
tools for urban runoff, a comprehensive understanding of the function of green infrastructure, and
consequently a sound description in mathematical
models, is first required. As urban drainage models
have their roots in the traditional water and pollution
transportation processes based on impervious areas and pipe systems, there is a research need with
regard to the representation of green infrastructure
and green areas, where sub-surface processes are
of importance.

Modelling of stormwater runoff

Differences in models’ prediction of runoff from green areas
In the first project, different existing models have been analysed and compared using semi-synthetic data in order
to elucidate their structural differences and the consequences when making predictions with these models. The
tested models predict considerably different runoff from green areas for the same input data. These differences
can be related to differences in the mathematical description of various sub-surface processes, as infiltration into
the unsaturated zone and percolation into the ground water.
Water content in soil and runoff modelling
The water content of the soil in green areas/green infrastructure is a decisive factor for the formation of surface
runoff from rainfall and infiltration into the soil, respectively. Such data have so far rarely been used in urban
rainfall-runoff modelling. In the second project on sub-surface processes, water content in a swale is measured
with several sensors, and different methodologies for using such data in model calibration are suggested and
compared.
Ico Broekhuizen, PhD student, LTU, is conducting the above described studies under the supervision of Günther
Leonhardt, Jiri Marsalek, and Maria Viklander, all of LTU.

Influential factors in runoff generation from green infrastructure

Instrumentation of a swale
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Runoff from green areas and green infrastructure is not only determined by the magnitude and other characteristics of the rainfall event, but also by the antecedent conditions of the facility, such as water content in the soil
or the ground water level. These relationships are analysed based on a four-year data set from a swale facility
and small conventional storm sewer system, including meteorological data and measurements of surface runoff,
ground water level, and soil water content. The aim is to identify influential factors for rainfall runoff generation
from green infrastructure facilities, and to quantify the benefits compared to conventional drainage systems. Hendrik Rujner, LTU, is responsible for this study, under the supervision of Günther Leonhardt and Maria Viklander,
LTU, and in collaboration with Dag&Nät (Stormwater&Sewers).

2.2.4 Integrated stormwater solutions
To integrate solutions for quality and for volume is a great challenge, regardless of whether they are spaceefficient or not. That is, integration of knowledge from two separate research areas, i.e. quality and volume, is
needed to develop knowledge on how to build integrated systems. Research is needed on modular integration,
i.e. how different stormwater solutions function together. Moreover, in order to develop space-efficient stormwater solutions, totally new knowledge is needed.
Godecke Blecken, associate professor at LTU, is the theme leader of the integrated stormwater solutions theme.

Sensitivity analysis for uncertainty quantification
Vinnova supports this project through its designated research funding for SME partners in the competence centre. StormTac has developed a modelling tool, StormTac Web, which is used by a large number of consultants,
municipalities, construction companies, and universities, both in Sweden and abroad.

The StormTac Web interface
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StormTac Web is used to model stormwater, e.g. in terms of level and quantity of pollutions, treatment effects
of various treatment facilities, and flow detention to prevent flooding. There is a strong demand among users
to obtain knowledge on the extent of uncertainties of modelled results. Such knowledge could help in deciding
whether more investigations would be needed or not, to make sure that a planned investment would provide the
desired effect, such as treatment capacity, or flood resistance. In the first phase of the project, StormTac is developing a methodology to quantify uncertainties concerning, for example, runoff coefficients, precipitation, size
of watershed area, and pollution concentrations in stormwater discharge. Methods for quantifying uncertainties
in inputs and results for the different pollutant concentrations and loads, reduction and calculated flow detention
will be presented in a scientific paper. The methodology will also be implemented in StormTac Web. The work is
conducted in close collaboration with researchers at LTU.

Cost-benefit analysis
Investments and measures in stormwater management usually have relatively long life-times and are thereby
sensitive to climate change and climate extremes. For proper and accurate decision making regarding these
topics, planning is essential.
However, the decision-making process concerning the economic issues of storm-water management is often
unclear. In this topic, an economic decision model, namely cost-benefit analysis (CBA), is used to evaluate and
prioritize different sustainable urban drainage systems with the aim to aid the decision-making process regarding
stormwater management. Pär Öhrn Sagrelius, industry PhD student (financed by Tyréns), who started in October
2018, is working on this project, under supervision of Godecke Blecken, LTU, Lars Marklund, Tyréns, and Richard Ashley, LTU. A preliminary CBA was performed in 2018 by research assistant Frieder Hamann, LTU together
with Godecke Blecken, Richard Ashley, and Maria Viklander, all of LTU.
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3. Communications plan
A communications plan has been developed (in Swedish) and approved by the board. In the communications
plan, the purpose and goal of internal, as well as external communications has been decided. Below is a summary in English.

3.1 Purpose and goal of internal communications
Within DRIZZLE, excellent, needs-driven research is conducted that will create knowledge to support the development of research-based, adapted, sustainable stormwater management solutions. DRIZZLE’s vision is to
develop pioneering, research-based stormwater management knowledge and solutions, to minimize pollution
loads on receiving waters, to minimize the risk for flooding in urban areas, and to capture the opportunities that
stormwater runoff can offer. To be able to do this, good internal communications between the partners is needed,
for example to create common agreement on how the goals will be accomplished, and so that all partners get
the information needed to fulfil their obligations. Good internal communications also contribute to participation,
motivation, and engagement among partners – a prerequisite for successful collaboration and results.

3.2 What to communicate and how
The main principle for general internal communications is that we communicate relevant information to each
other when it happens, but avoid unnecessary spamming.
Each partner organization has appointed their own contact person, who is responsible for sending information to
those it concerns within their own organization. Some organizations have different contact people depending on
the nature of the information (economy, minutes from board meetings, etc).
3.2.1 Communication within and among research themes
The overarching responsibility for communication within and among research themes lays on the theme leaders.
To facilitate communications, the management team (centre leader, centre coordinator, and theme leaders) meet
at least once a month in so-called “pulse meetings”.
3.2.2 Communication with industry/municipal PhD students
Industry/municipal PhD students should have access to the same information as the PhD students employed
by LTU. Communication with industry/municipal PhD students therefore includes both LTU supervisor(s) and the
external supervisor.
3.2.3 Intranet
All internal information, directed at all parties and participants, is uploaded on DRIZZLE’s Intranet at ProjectPlace (www.projectplace.se). A link to the Intranet is accessible from DRIZZLE’s official homepage (www.ltu.
se/drizzle). The Intranet contains: the application as a whole; the centre agreement (contract), including enclosures; the regulations of the centre board operations; regulations for the centre board’s recommendation on
allocation of additional SME funding from Vinnova; regulations for requirements on potential new partners; the
communications plan; minutes from board meetings; reports to Vinnova; and contact info for partners, etc. Since
everyone with login info can upload files on the Intranet, it is easy to share working papers with others. There is
also the possibility to create workspaces that are accessible to a restricted number of people.
3.2.4 Annual meeting (Partsstämma)
Besides the above described communication, an annual meeting (Partsstämma) is held with all partners. In 2018,
the annual meeting was held in Luleå.
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3.3 Purpose and goal of external communications
The overarching goal for DRIZZLE’s external communications is to fulfil Vinnova’s evaluation criteria, and thereby
contribute to DRIZZLE’s continuation and development after this first project period.

3.4 Target groups
External communications should be directed to the international research community, participating organizations,
other municipalities and companies, authorities, and students.

3.5 What to communicate and how
External communications should show that the parties in DRIZZLE collaborate to produce excellent, needsdriven research, which significantly contributes to sustainable development in the stormwater area.
3.5.1 Scientific publication
The basis for DRIZZLE’s operations is to produce excellent research of real value to DRIZZLE’s partners and society, in line with DRIZZLE’s vision. In other words, scientific publication is a critical success factor for DRIZZLE.
Scientific publication will take place both in scientific journals of high quality, and through presentation of results
at scientific conferences.
Participation in international and national conferences is important, especially to uphold and build relationships
within the international research society, and thereby continue to be an attractive cooperation partner, that for
example is invited to new research collaborations; that attracts guest researchers to DRIZZLE; and for knowledge
exchange.
3.5.2 Website
DRIZZLE has a website www.ltu.se/drizzle, both in English and Swedish, which is regularly updated. On the
website, contact info for the projects, links to all partners, general information about the projects, links to scientific
publications, and news are presented.
3.5.3 DRIZZLE in the media
DRIZZLE should strive for visibility both in news media and specialized trade press. Press releases are submitted
when something extra exciting and interesting has taken place within a project.
3.5.4 Newsletter
Dag&Näts’ (Stormwater&Sewers) newsletter, which is produced by the Urban Water Engineering group at LTU,
has around 1,000 e-mail subscribers all over Sweden. News about DRIZZLE is presented in this newsletter (and
on DRIZZLE’s website). DRIZZLE-specific news is provided with DRIZZLE’s profile picture, for easy recognition.
A summary of scientific publications will be presented in the newsletter. Also, available research positions have
been announced in the newsletter. All partners are expected to contribute news to the newsletter; however, coordination responsibility lies with the centre coordinator.
3.5.5 Presentation material
DRIZZLE’s profile picture (see the front page of this document) should be used as far as possible in external communications, to increase recognition. The profile picture cannot be published without the LTU logo.
Presentation material, both in English and Swedish, has been produced, and consists of .ppt pictures, poster/
roll-up, DRIZZLE’s profile picture, and folder. The material is accessible for all partners through DRIZZLE’s Intraweb.
3.5.6 University courses
Results from DRIZZLE (knowledge and methods) will continuously be incorporated in several of LTU’s courses,
such as courses in three different civil engineering programmes. The objective is to further increase the attractiveness of the education, and to increase students’ competence in the stormwater area. Representatives from
the participating organizations will be invited as guest lecturers, and, when possible, as external supervisors for
master thesis work.
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4. Development and changes
of constellation
There were no major changes in the constellation during 2018. The changes can be summarized as the employment of industrial/municipal PhD students, and the ex-change of a few contact persons in the participating
organizations due to changing employment, workload, or retirement.
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5. Goal completion
5.1 Goal accomplishment
As DRIZZLE is a new competence centre, the main goal for the first year of its operations has been to establish
a well-functioning research organization. Hence, several cooperative activities (workshops, etc.) have been
arranged with the partners during the year, according to plan. The main focus of these activities has been
to create a common understanding among partners, i.e. expectation management, establish ground rules for
collaboration, and to capture research opportunities (see a description of some of the activities in section 2.1).
Employment of some of the industrial/municipal PhD students has taken longer than planned, mainly since the
university does not own this process itself. For instance, one industrial PhD student position was dependent
on co-financing, and that application was not approved until the beginning of 2019. Also, the employment of
LTU PhD students and researchers has taken longer than planned. The main reason is that it was agreed that
industrial/municipal PhD students should be employed first, so that those companies and municipalities got first
choice on research topics within DRIZZLE’s research themes. However, it has also taken longer than expected
for researchers and PhD students, from for example China, to get resident permits, which has also delayed the
employment process. Parental leave has not affected the operations significantly, but still to some extent.

5.2 Progress management
So called “Pulse Meetings” are held at least once a month, with participation from the management team
(centre leader, centre coordinator, and theme leaders) to, for example, keep track of progress of ongoing research projects.
The research group utilizes three different whiteboards in the common meeting room, to visualize publication
progress. One whiteboard shows the whole research process to produce an article for an ongoing project. The
other two boards show submitted publications, and accepted publications, respectively.

Whiteboard describing/displaying the research process to produce an article

Monday meetings are held every week with the whole research group to, for example, keep track of field
studies, and to make sure that weather-related opportunities (rain/snowmelt) are captured.
All PhD students regularly have to present their research progress in several ways. That is, PhD students present
during lunch seminars (everyone brings their own food to the meeting room – people travelling participate via
distance-spanning technology – and have lunch while the PhD student presents). This facilitates participation
from the whole research group. Additionally, progression seminars are held yearly (a two-day event), and then
PhD students present their ongoing and planned research in more detail, and discuss it with the rest of the
research group. Moreover, twice a year, in addition to regular supervisor meetings, the Individual Study Plan is
reviewed and updated, including planned activities. A progression matrix is used for these meetings, with a large
number of indicators related to knowledge and understanding of research, competence and skills with regards to
research, and judgement and approach (ethical considerations, etc.). The progression review serves as the basis
for awarding course and thesis credits.
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6. Experiences and lessons learned
The main lesson learned is that recruitment of PhD students and researchers takes an extremely long time, especially when so many are to be employed at the same time. When recruiting industry/municipal PhD students,
the recruitment process is not owned by the university, which makes it even more challenging.
The annual meeting (Partsstämma), including workshops and research presentations, was really appreciated by
all partners, as it gave a good picture of everything that is going on within DRIZZLE, i.e. the partners got a broader
picture than just the parts that they are involved in.
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