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Abstract

Since the emergence of the concept of urban resilience, this concept has mostly been concerned with urban
planning, and resilient urban design approaches have been a less developed field. The current research is of
applied type and uses descriptive-analytical methods. This research deals with urban resilience in urban design
and focuses on how urban forms affect urban resilience against floods and inundation. In this regard, indicators
for evaluating the resilience of urban forms against floods and urban runoff have been explained and these
indicators have been measured and evaluated within the scope of the study area of Noor City at the level of
neighborhoods and urban blocks to determine the level of resilience of each. It should be determined from the
research indicators at the level of urban cells that, in this regard, TOPSIS technique was used for data analysis.
The results show that the study area of Noor is in an unfavorable situation regarding resilience. Based on the
evaluation done at the block level, the results indicated that 27.7 hectares of the study area have very low
resilience, 62.6 hectares have low resilience, 48.4 hectares have medium resilience, 53 hectares have high
resilience, and 16.8 hectares have very resilience. The largest area is related to the low resilience level with
62.6 hectares. In total, 90.3 hectares of the study area have low and very low resilience, which is about 43%
of the total studied area.
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Extended Summary

Introduction

In recent years, northern cities in Iran have repeatedly faced heavy rains, which resulted in floods and
overflowing of rivers. Preventive measures are taken for natural disasters. The coastal city of Noor in
Mazandaran province (lran) has been affected by factors such as physical development in agricultural land,
and these physical developments are almost unregulated. The mentioned factors, along with the lack of
appropriate green and open spaces in this city, show that it needs measures to reduce concerns about the
severity of damage caused by this natural disaster. The main goal of this research is to evaluate the central area
of Noor using resilience indicators of urban form against flood and surface runoff. Flood resilience is reflected
in flood adaptation, flood evacuation, and changing urban landscape functions to accommodate floods. Urban
form refers to the size, shape, and configuration of an urban area or its parts in different scales. Resilient urban
form is then the degree to which it can absorb shocks, facilitate rapid recovery after disasters, and increase the
adaptive capacity of the urban system. This research conducted in meso-scale, and the elements of the urban
form are explained and their relationship with resilience is expressed. The important elements in the mentioned
scale are neighborhood shape and design, neighborhood density, land use mix, size and arrangement of parts
and blocks, design and structure of streets and size, and shape and pattern of distribution of open spaces.

Materials and methods

As applied research, this paper investigates on physical and functional factors, and the dominant method of
research is quantitative. This research elaborates the indicators to evaluate the resilience of urban form in meso-
scale. Considering the urban blocks as the unit of measurement, the collected data, made it possible to compare
different blocks constituting the study area. These indicators are related to the ratio of connected nodes, density
of intersections, permeability of surfaces and variety of public spaces were investigated at the neighborhood
scale, and their results were applied at the block level. All indicators were measured using GIS and Excel. The
research uses TOPSIS technique to examine positive and negative quantitative indicators. In total, 7
neighborhoods and 170 blocks were analyzed in three urban contexts: old, middle, and new. The intersection
density, the ratio of connected nodes, the number of public space types, and the percentage of permeable
surfaces indicators were elaborated at the neighborhood level and the rest of the indicators were elaborated at
the block level. Five levels of resilience were considered and applied at the neighborhood or block level.

Discussion of results

Based on the survey conducted at the block level, the results indicated that 27.7 hectares of the study area have
very low resilience, 62.6 hectares have low resilience, 48.4 hectares have medium resilience, 53 hectares have
high resilience, and 16.8 hectares have very high resilience. The largest area is related to the low resilience
level with 62.6 hectares. 46% of the area of the old tissue has very low resilience or low resilience. This ratio
is 43% for the middle tissue and 24% for the new tissue. Also, of the total areas with very low and low
resilience, 37% belong to the old tissue, 60% to the middle tissue, and 3% to the new tissue. According to the
statistics, the conditions of the new tissue in terms of resilience are more favorable than the old and middle
tissues. Attrition, low permeability, and greater proximity to the river are the reasons for the lower level of
resilience in these two tissues. In total, 90.3 hectares of the study area have low and very low resilience, which
is about 43% of the total studied area.

Conclusions

The role of urban form is important to increase the resilience against floods and surface runoff. As evaluated
in this research, different types of urban fabrics have different levels of resilience according to the elaborated
indicators. In the studied area adjacent to the Caspian Sea and local rivers in Noor (Mazandaran, Iran), as the
case study, the resilience in new developments areas is higher than middle and old ones, rather linked to
building materials and techniques in architecture, and the standards of planning and design specially in street
networks which helps a better water evacuation and drainage. The urban blocks characteristics also has
determinant role dependent of its localization; where if it is situated alongside the rivers, less permeability is
more convergent to the resilience against floods and runoffs because it plays the role of the barrier.
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