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1.1 PATTERN LANGUAGE AND THE PROJECT

Patterns are flexible principles that can be adapted 
to various situations and locations. In this strategy, 
the patterns are based on the book by Alexander et 
al. (1977) that explores the concept of patterns. The 
patterns are essential guidelines that can be used 
to solve specific design problems in a distinct con-
text. A pattern gives information about the crucial 
guidelines and where and how these design princi-
ples could be implemented. The patterns inform in 
which context they would be most effective. 

The patterns are a design tool to distil design solu-
tions into a set of underlying principles (patterns) 
that can be applied across various situations. Some 
patterns can be combined to enhance one anoth-
er. The patterns are flexible and adaptable to the 
situation, creating a functional result. The patterns 
are a starting point for designing, giving the design-
er the best-suited solutions for the location. These 
patterns can then be tailored and combined with a 
site’s needs. 

Patterns are also used as communication tools to-
wards all stakeholders and designers. These design 
solutions are made digestible for all stakeholders 
with a short overview of information and a clear 
explanation. They help stakeholders work togeth-
er and ensure that everyone involved in a project 
works towards the same goals. 

Every Drop Counts uses a green-blue infrastructure 
approach. With this, patterns are cross-border ap-
plicable and aim to connect. The overall aim of the 
patterns for Every Drop Counts is to create an over-
view of design measures that can be implemented 
along the Rhine to mitigate drought problems. The 
patterns are focused on their ability to alleviate 
drought and flood. Because of many possibilities, 
these patterns contain a filtering system consider-
ing the need for infiltration or placement along the 
streamflow. These patterns will be implemented in a 
design strategy to show how they can be used.
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1.2 PATTERN SETUP

For this project, two types of patterns are created. 
A small pattern card is used to give an overview of 
all patterns included in this catalogue. Then there 
are larger patterns that contain background infor-
mation for the patterns on the small cards. Only the 
patterns used for the project Every Drop Counts are 
elaborated for the large patterns. 

Small patterns contain a title that describes the pat-
tern, an icon indicating the use of the pattern and 
a small text with a short explanation. The scale and 
land use where this pattern can be implemented is 
shown. The cards can have four different colours, 
each corresponding to a different theme; agricul-
ture, forest, hydro morphology, and urban. 

The large pattern gives more background informa-
tion on the measure. It also contains the describing 
title, icon, scale, and land use icons. Furthermore, 
this pattern shows the possible placement of the 
pattern along the Rhine. The main image shows a 
reference project of the pattern, giving an example 
of how this pattern could be implemented. There is 
a longer explanation of the measure. The last part 
is a multi-level radar chart. This chart shows the im-
pact the measure can have when implemented on a 
low to high-impact scale. The effects are infiltration, 
run-off, flood prevention, water storage, biodiver-
sity, and groundwater recharge. The second layer 
shows environmental impacts. 

In this layer, the following aspects are detailed:

Time frame: This shows the amount of time it 
takes to complete this pattern. This can be com-
pleted in months to years to decades. 
Involved parties: This gives an idea of the num-
ber of parties that could be involved in setting 
up this pattern. The more parties involved, the 
more complicated it can be to introduce a pat-
tern successfully. 
Impact: Gives an idea of the pattern’s impact is a 
local or regional scale or if a measure upstream 
can have an effect downstream. 
Water velocity: The impact on the water velocity 
from minimal to significant. 
Awareness: The impact this pattern has on the 
general public to inform on drought and floods. 
Does it create some awareness from no noticea-
ble differences to very educational. 
Relief: The relief of the landscape from only im-
pactful on one type of relief to multipurpose to 
possible to implement on all kinds of reliefs. 
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2.1 METHODOLOGY

This Pattern Catalogue is based on the European 
Natural Water Retention Measures catalogue from 
the EU Directorate General Environment. They ad-
vocate for using nature-based green infrastruc-
ture solutions, “Natural Water Retention Measures 
(NWRM) support  Green Infrastructure  by contribut-
ing to integrated goals dealing with nature and bio-
diversity conservation and restoration, landscaping, 
etc.”. They collected different NWRM to support the 
green infrastructure in a catalogue, where the bio-
physical impacts of these measures are indicated. 

Natural Water Retention Measures are multifunction-
al measures that aspire to preserve water resourc-
es. They are based on the principle of restoring or 
maintaining ecosystems and natural features and 
characteristics. The main focus of these measures is 
to enhance the retention capacity of aquifers, soil, 
and aquatic and water-dependent ecosystems. pi

The NWRM have an excellent basis for a pattern 
structure and already includes many measures suit-
able for mitigating drought along the Rhine. Patterns 
have been created using the information provided 
by the European Commission and Office Interna-
tional de l’Eau (2014a). Using the NWRM as patterns 
makes information more accessible and allows for 
connecting different patterns. These patterns can 
be found on page 20 to 33.

The patterns are divided into the categories used 
for the NWRM. These are as follows:

Besides the NWRM, some different patterns have 
been added that can help to reduce the drought 
problems around the Rhine. 

This booklet contains a pattern catalogue and not a 
pattern language. This pattern catalogue will prob-
ably never be fully complete, either because new 
measures are discovered or the sheer amount of 
possibilities for actions. It will not be fully complet-
ed and is a starting point for a pattern language. 

Not all Natural Water Retention Measures are as 
crucial for Every Drop Counts. Thus, the most influ-
ential and adjustable patterns for the circumstances 
have been selected for different scale sizes. With 
the help of pattern fields, a selection can be made. 
There are different types of pattern fields. The pat-
tern fields can be viewed on page 12 to 19.

In this report, the following will be implemented:

Agriculture
Forest 
Hydro morphology
Urban

Organised by theme; it gives a short overview of 
the patterns per category. 
Organised by land use; it shows what pattern can 
perform on what land use. 
Organised by scale and abstractness; it gives an 
overview of the scale of each pattern and how 
concrete they are when implemented. 
Relatedness; it shows what patterns can be im-
plemented together. This creates a hierarchy in 
the implementation of patterns. 
The impact on drought; shows what patterns are 
most effective for drought problems. 
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2.2 PATTERN FIELDS

Pattern fields are fundamental for understanding 
and creating meaningful design solutions. The pat-
tern fields represent challenges commonly encoun-
tered in the built environment. By categorising the 
patterns, connections can be spotted, and a shared 
way of communicating and addressing issues can 
be created. The pattern fields are used to show how 
the patterns relate to each other. With these pattern 
fields, a better understanding of the filtering of the 
patterns can be achieved, and an overview of the 
patterns can be achieved. When designing with the 
patterns, the pattern fields can help to identify suit-
able implementations. 

The first pattern field is organised by theme. This 
gives an overview of the used patterns and their 
general theme in this report. 

The second pattern field is organised by scale and 
abstractness. With this pattern field, the difference 
between themes is very noticeable. The artificial 
patterns are noticeably more small-scale and con-
crete than any other theme, while the wetland and 
forest patterns tend to lean more towards large-
scale and abstract forms. 

The third pattern field is organised by land use. 
This is a circular field because some patterns apply 
to multiple land uses. In the inner circle, three pat-
terns are found. These patterns apply to every land 
use type. In the layer beyond this, two clusters are 
found. These patterns apply to three land use types. 
One group applies to artificial, agricultural & forest. 
The second group applies to artificial wetlands and 
forests. Then there are two groups of both patterns. 
They apply to either artificial & agriculture or forest 
and wetlands. The groups left are only implementa-
ble on one specific land use type. 

Noticeable is the lack of connection between wet-
lands and agriculture. These two land uses do not 
work well together in the design and create an extra 
challenge by using two different sets of patterns. 
Another exciting discovery is that patterns with the 
theme forest only apply to artificial land uses. Ur-
ban forest parks and trees in urban areas are both 
patterns that are indeed forest themed but targeted 
explicitly for urbanised areas, making them fit for 
artificial land use. 

The fourth pattern field is organised by scale. Here 
the patterns are categorised by their ability to be 
implemented on different scales. Every Drop Counts 
assesses each pattern on three scales. This pattern 
field gives an overview of the flexibility of the pat-
tern in adjusting to a different scale. The top ones 
apply to all scale types, while the bottom ones only 
apply to one scale. In this field, it is very noticea-
ble that patterns with an artificial agricultural theme 
are pretty rigid in their ability to adjust to different 
scales. These patterns are thought out for a specific 
scale and cannot be easily adjusted to other scales. 
At the same time, forest and hydro morphological 
patterns are more commonly adjustable to different 
scales. 

The fifth pattern field is organised by flexibility. In 
this pattern field, the ability of the patterns to ad-
just to different scales and to apply to different land 
uses is tested. The top ones are patterns that can 
be implemented on different scales and different 
types of land uses. While the bottom patterns apply 
to one land use type and one scale. Here is again a 
noticeable difference between artificial and agricul-
tural patterns and forest and hydro morphological 
patterns. The first two are again rigid, while the last 
two are more flexible in application. 
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The sixth pattern field is organised by applicabili-
ty. Here patterns that are universally implementa-
ble are on the top. These patterns often don’t need 
specific land typologies or structures to be able to 
be applied. Patterns on the bottom have specific el-
ements that must appear in the landscape to imple-
ment these patterns. 

The seventh pattern field is organised by applica-
bility, land use, & flexibility. This field gives an ex-
tensive overview of the patterns. Here the patterns 
can be judged per land use type and see which 
ones are rigid or flexible and which are universal or 
specific. 

The patterns are organised by type for the eighth 
and final pattern field. Here, eight types of patterns 
are shown: large water structures, holding water, 
guiding water, improving soil structure, improv-
ing urban areas, adding or maintaining greenery, 
changing built structures, and improving agricultur-
al practices. This can help compare patterns that 
have similarities but differ in effectiveness and im-
plementation. By using this pattern field and adding 
other pattern fields for information, choices can be 
made more accessible. 

Restoration of natural infiltration to groundwater
Detention basins and ponds
Retention ponds
Sediment capture ponds
Natural bank stabilisation
Streambed re-naturalisation
Land use conversion

These patterns are a good starting point when want-
ing to design with patterns and finding out what 
patterns will suit the design location and its needs 
most. 

When looking at every pattern field, a few patterns 
jump out as applicable to various situations. These 
patterns are flexible, universal, and applicable to 
multiple land uses and scales. The patterns that 
come back a lot are:
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Organised by type
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2.4 ELABORATION

Choice of pattern
As mentioned, a filtering system is created to im-
plement the patterns in a design location. In the 
scheme on the right page the elaborated pattern 
set-up is shown. Here the information used in the 
patterns is displayed. On page 36 and 37, the filter-
ing of the patterns is explained in a diagram. 

The patterns find their origin in the Natural Water 
Retention Measures. This set from the EU Direc-
torate General Environment gives three different 
types of information, namely impacts, benefits, and 
applicability. For the patterns, this information has 
been transformed into different outputs. First, the 
physical impacts will be elaborated. The physical 
impacts are one of the rings on the hexagonal dia-
gram on the patterns. It contains information on the 
infiltration capacity, aquifer recharge, water stor-
age, run-off, pollutant reduction, and improvement 
of the soils that each pattern can provide. These 
physical impacts have been chosen based on their 
capability to mitigate drought. 
The second is changes in the environment. The 
changes in the environment are derived from the 
physical impacts with some input from natural wa-
ter retention measures that were not used before. 
These changes entail:

A system to filter the patterns has been thought out 
to find out what patterns are best applicable to each 
location. The patterns have been extensively tested 
in an excel file. For the patterns, the sequence is not 
really of matter, but for the sake of this thesis, the 
following order is used. The choices are based on 
the design area.
The first choice consists of the geomorphology of 
the chosen area. From the analyses, one of the 
eight different typologies can be determined. 
The next step will be determining if the design loca-
tion is on the river’s main branch or along a tributary. 
The third choice is the general area of the design 
location. Is this in the delta, middle or headwater of 
the catchment area? 
The fourth step is determining the primary land use. 
This choice is also found in the analysis and can be 
determined from the analysis. 
The fifth step is whether biodiversity improvement 
is needed in the specific area. This is to be judged 
per design location. 
The sixth and final step is the scale of the design. 
Small-scale designs are under 1 km2, medium scale 
1 to 25 km2, and large-scale anything above. 

When following these steps, a set of patterns will 
be determined. These can then be implemented 
into the design location and improve the drought 
problems. 

Flood prevention, how much does this pattern 
help with the prevention of flooding?
Range, how far does the impact of this pattern 
reach? This can be local, regional or an impact 
on the whole streamflow of the Rhine. 
Drought prevention, how much does this pattern 
help with the prevention of drought?
Mitigation, can this pattern reduce run-off and 
the pollution caused by this? 
Biodiversity, does this pattern help with improv-
ing biodiversity?
Sponge working, does this pattern create a soil 
that can handle more water recharge?
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