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The Necessity of
a Modern Approachin
Urban Flood Management

Floods are an entirely natural phenomenon intrinsically linked
to the evolutionary processes of nature. This natural behavior has,
both before and after the creation of humanity, givenrise to the most
or Natural Disaster fertile and productive agricultural lands. Floods replenish surface
and groundwater resources. However, human developmental
activities, particularly interference with the natural environment,
have transformed this phenomenon into a deadly and destructive
calamity. It is self-evident that encroaching on river corridors and
constructing buildings in floodplains —without regard for this natu-
ral occurrence—invites confrontation and conflict with it. The victor
inthis clash depends on the relative strength of the opposing forces:
if the river maintains its normal flow, humanity can to some extent
control the water; but with increased precipitation, heavy rainfall,
and glacial melting, a massive flood forms and it is humanity that
must bear the irreparable costs and damages. Thus, this situation
should be regarded as negligence rather than a natural disaster

Flood: Divine Blessing

Engineer Syed Abdul Basit Rahmani

Translated by:
Mohammad Yousuf Hammad

2nd Jawza, 1401 AH
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Urban Floods and the Reasons for Their Occurrence

o
The explosive growth of populations and the consequent expansion and development of cities have
led to land-use changes from compatible to incompatible states. Reckless construction across
urban areas —impervious concrete roofs on buildings, road surfaces, sidewalks, parking lots and
the like—acts as a barrier to rainwater infiltration and soil recharge, particularly in cities. This con- ¢
verts the maximum volume of rainfall into surface runoff, which, after accumulating in streets and
thoroughfares, results in massive flooding. Urban floods typically arise following intense rainfall on
low-permeability urban surfaces. These floods often manifest as waterlogging in streets, roads and
homes, especially in low-lying or depressed areas of the city, and can, in many instances, prove
lethal and devastating. The following figure illustrates the impact of increasing impervious surfaces
on runoff volume across four stages. In the first stage, under natural ground cover (with no impervi-
ous surfaces), runoff from rainfall constitutes only 10 percent, with the remainder allocated to

o groundwater recharge (infiltration), evaporation and transpiration. In subsequent stages, as imper-

vious surfaces or concrete constructions are introduced, runoff increases dramatically, while water

infiltration into the soil decreases significantly. Consequently, areas with extensive impervious cov-
erage but limited absorbent and permeable land are highly prone to urban flooding.

0

Natural Low impervious Moderate High impervious
ground cover surfaces impervious surfaces
surfaces

Groundwater Evaporation Surface runoff Sufarce runoff
recharge

Transpiration 75%
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Cities Incompatible with Floods

Over the past several decades, population growth and urbanization—particularly
in the capital and major cities of the country —have caused cities to expand rapidly
without consideration of master urban plans or adherence to building standards.
Urban sewerage systems have been designed without accounting for runoff
volumes from rainfall on impermeable surfaces, rendering them incapable of han-
dling flows from intense and seasonal downpours. Green spaces, grasslands,
absorbent lands and vegetation are progressively giving way to concrete buildings
and impervious structures. Floodplains and river corridors have been encroached
upon, with residential homes, administrative buildings, and commercial complex-
es erected in their place. These factors have resulted in annual urban floods devas-
tating cities across the country, including Kabul, Herat, Kandahar, Mazar-i-Sharif,
Charikar and Jawzjan. Most flood events in these cities have also caused signifi-
cant human casualties and injuries. Urban floods, interacting with covered chan-
nels, impervious ground, and diverse land uses, exhibit entirely different hydrologi-
cal and hydraulic behaviors compared to natural basins. This phenomenon creates
irreparable consequences and an undesirable outlook for urban areas. Systems
for collecting and draining surface water from rainfall are critical components of
urban planning and development; any negligence in their proper design can pose
severe problems for human societies. Establishing order and creating a safe envi-
ronment for citizens requires comprehensive planning, design and management of
surface water drainage systems—achievable only through efficient methods and
the use of computational models for controlling urban runoff.



&alga Iy ajjlia infalal wnla gjlal oo .
1 1 i alaa dyjiaa gaity 3

We Must Coexist with Floods

Broadly speaking, escalating climate change, the relentless rise in
urbanization and industrialisation and urban development without
regard for nature are among the primary drivers of contemporary floods.
Today, the world has abandoned terms like "confrontation," "struggle,"
and "containment" for managing this phenomenon, recognizing that one
cannot combat a natural element inherent to the ecosystem. The role of
floods in nature must not be forgotten or dismissed. We should not resist
them, nor recklessly and selfishly alter the natural order. The conse-
quences and impacts of floods in this land have no end—unless
addressed through coexistence, adaptation and management.
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Modern Urban Flood Management

The goal of modern urban flood management is adaptation to this phe-
nomenon. Various countries spent considerable time and resources
on confrontation and struggle against it, but such strategies proved far
from satisfactory. As a result, they turned to sustainable and adaptive
solutions, three of which are briefly outlined below.

Sponge Cities

This concept has gained significant prominence in China, where urban
flooding has more than doubled in recent years. A sponge city is one that
naturally stores, uses, and drains water through an ecological approach.
Rather than wasting rainwater or allowing it to create challenges, a
sponge city harnesses it to meet needs and recharge groundwater.

Applications include irrigating urban gardens and lawns, as well as
replenishing aquifers.
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Green Roofs

Green roofs (rooftops covered with vegetation)
inherently absorb rainwater and help mitigate flood-
ing. This method has become highly popular across
Europe. Its benefits include rainwater utilization and
reduced runoff. Moreover, green roofs contribute
valuably to environmental preservation: they neu-
tralize acid rain effects and eliminate nitrogen pollu-
tion in rainwater.

Flood Retention Basins

In urban flood control management, to address
waterlogging in streets caused by floods and
reduce runoff, detention basins are employed to
regulate flooding in urban areas. These are
recognized as an effective strategy for decreas-
ing flood discharge (flow rate). Such basins vary
in size, tailored to the dimensions of channels

and floods with specific return periods.
In this vein, accounting for floodways, strength-

ening early warning systems for floods, and
other similar methods represent prominent and
widely applied solutions globally for reducing
runoff or flood flows—collectively referred to as
the modern approach to flood management.
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