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Abstract

This paper examines the level of attention to water sensitive urban design approach in Iran,

leading to two questions: a) What are the objectives of WSUD? b) To what extent is attention
paid to the objectives of WSUD in teaching landscape architecture and urban design fields? The
research methodology of this research is combined (qualitative-quantitative). In the first step of
the research, the qualitative strategy and content analysis method were used to extract the main
and secondary objectives of WSUD from resources. Then, the extracted objectives were
examined as measured components, based on the opinions of the panel of experts. In the second
step, in order to evaluate the level of attention to the objectives of WSUD in the academic
education in landscape architecture and urban design fields, the opinions of academicians in
landscape architecture and urban design were collected. In the third step of the research,
Shannon quantitative entropy strategy was used to analyze the answers to the questionnaires.
Shannon entropy is one of the quantitative methods based on multi-criteria decision making and
has an important role in information theory for data processing in content analysis. The analysis
of the answers to the questionnaires using Entropy Method shows that among the five main
components of WSUD, in urban design and landscape architecture education, the performance
component is much more important than other components and the two components of water
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amenity and water supply are in second rank, water quality is in third place and water quantity
is in the fourth position. Among the 20 sub-components, the weight of 14 components
(equivalent to 70% of the components) is the same and insignificant, which shows that little
attention is paid to them in the process of landscape architecture and urban design education in
Iran. The results indicate that the components with quantitative nature have a low position in
landscape architecture and urban design education, while many of the qualitative components
had attained higher weight than the quantitative components. This shows that the education of
landscape architecture and urban design in Iran, especially in water field, is mainly based on
theoretical concepts and qualitative issues, and is not successful in preparing graduates of these
fields to face the challenges in real projects. To close this gap, it is recommended to review the
course descriptions of these two fields and determine how to enhance the knowledge of the
teachers about the importance of water for further studies.

Keywords: Water Sensitive Urban Design (WSUD), Landscape Architecture, Urban Design,
Architecture, Water, Academic Education.
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Table 1. Characteristics of selected specialists

Expertise Gender Education level Age
M F Bsc. Msc. PhD. (average)
Specialists in the field
of new approaches in 3 1 1 1 2 59
runoff management
Other water
management specialists 2 1 0 5 1 635

with a holistic
viewpoint

(Whelans et al., 1994, WBM, 2009, Vernon and Tiwari, 2009, ;.)T @ ol 648 AL Glual =Y Jyus

Lloyd, 2001, Hoyer et al., 2011)

Tabel 2. Water sensitive urban design objective (Whelans et al., 1994, WBM, 2009, Vernon and Tiwari, 2009,

Lloyd, 2001, Hoyer et al., 2011)

No. Main objective Sub-objective
Design for peak flows and return period (QN1)
) Maintain pre-development flow volume (QN2)
1 Wat?rQCIl\?; nity Reduce flow speed (QN3)
(QN4)Reduce flow volume by increasing infiltration and storage
Minimize the biological pollutant load (QL1)
5 Water quality Management of suspended solids and sediments (QL2)
QL) Protecting aquatic ecosystems (QL3)
Preserve water quality of natural dranage systems in cities (QL4)
Design for maintenance (F1)
' Design for multiple uses (F2)
3 Fur(l}c?t)lon Attention to social and safety recommendations (F3)
Water recycling (F4)
Promote natural features in urban spaces (F5)
Integrate built environment to natural landscapes (A1)
; Water amenity Protect sensitive aquatic ecosystems (A2)
(A) Preserve hydrologic regimes of natural drainages (A3)
Runoff infiltration for underground supplies richness (A4)
Reduce water demand (S1)
5 Watezss)upply Potable water substitution (S2)

Wastewater recycling and reuse (S3)
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Table 4. Analysis of sub-objectives indicating the water quantity

Objective

Water quantity

Design for

Sub-objectve peak flows and

Maintain pre-
development flow

Reduce flow volume by

Reduce flow speed increasing infiltration

return period volume and storage
Enthropy for each sub-
o i 0.970 0.976 0.975 0.971
objective (Ej)
Normalized
. i 0.051 0.051 0.051 0.051
weight(W1i)
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Table 5. Analysis of sub-objectives indicating the water quality
Objctive Water quality
Minimize the Management of Protecting aquatic Preserve water quality
Sub-objective biological suspended solids &aq of natural drainage
q ecosystems NI
pollutant load and sediments systems in cities
Enth fi h sub-
1Iropy for cachi st 0.965 0.963 0.970 0.973
objective (Ej)
N lized
omma e 0.051 0.051 0.051 0.051
weight(Wi)
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Table 6. Analysis of sub-objectives indicating the function
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Objectve Function
. . Attetion to social Promote
Design for Design for Water
Sub-objective . . and safety . natural features
maintenance multiple uses . recycling .
recommendations in urban spaces
Enthropy for each
L . 0.974 0.979 0.964 0.972 0.987
sub-objective (Ej)
Normalized 0.051 0.103 0.103 0.051 0.154
weight(Wi) ’ ’ ’ ’ ’
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Table 7. Analysis of sub-objectives indicating the water amenity
Objectve Water amenity

Sub-objective

Integrate built
g " Preserve hydrologic

environment to Protect sensitive .
regimes of natural

Runoff infiltration for
underground supplies

tural ti t
natura aquatic ecosystems drainages richness
landscapes

Enthropy for each sub-

o . 0.985 0.974 0.975 0.963
objective (Ej)
Normalized 0.154 0.103 0.103 0.051
weight(Wi) ’ ’ ’ ’

Journal of Water and Wastewater Ml 5 Ol dlre

Vol. 33, No. 1, 2022

Ve LJL*“\ cjl.o.:.\"Y'nu.s



dx.doi.org/10.22093/ww;j.2021.311538.3188

o[ (o PR
oy 5 Sk gy
\RE4

O ool kol il go samsgylis o8 sloailse Jolos —A Jgu
Table 8. Analysis of sub-objectives indicating the water supply

Objectve

Water supply

Sub-objective Reduce water

Potable water substitution

Wastewater recycling and

demand reuse
Enthropy for each sub-
objective (Ej) 0.974 0.961 0.957
Normalized weight(Wi) 0.051 0.051 0.051
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Fig. 1. Graph of weight of sub-objectives in each main
objective of water-sensitive urban design
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