What Makes Cities Vulnerable to Disasters?

Rapid Growth and Inadequate Planning

As cities cannot alwavs manage rapid population growth,
poor people settle illegally in hazardous areas (Less
hazardous arcas are already occupied.) Basic services are
lacking, and local governments as well as new settlers often
have too many dailv problems to worry about preventing
chisasters that may occur vears later,

As rapid urban development changes local ecosystems,
“natural” disasters can result A shortage of appropriate
drainage systems, squatter encroachments on waterways,
and insufficient planning has made some cities vulnerable
to Hash floads. In others, deforestation has led to hillside
erosion, making people vulnerable to landshdes triggered
by heavy rains, Overuse of groundwater resources leads to
land subsidence,
making the area
more vulnerable o

flooding or earth-
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developing countries is lugh, and olten higher in old parts
of the city or 1o squatter settlements.




Dependency on Infrastructure and Services

People in cities depend on infrastructure and public
services. It is difficult for the population to meet their daily
needs if the electricity is cut, bridges have collapsed,
telephones don’t work and water mains are broken. Essen-
tial services such as health care and firefighting are espe-
ctally tmportant after a disaster. After the Mexico City
earthquake in 1985, the collapse of hospital buildings killed
trained personnel, seriously hampering health services.

Concentrated Political, Economic and
Other Resources

Too many political, industrial, financial or other resources
in one urban area can have regional, national or even
international repercussions. If a major earthquake were to
strike Tokyo, for exampte, global financial markets could be
affected.

5\
Inappropriate Construction

Many people die in buildings that collapse in a disaster. In
earthquakes, up to 80% are killed by falling buildings. Brick
buildings without a concrete frame are often dangerous in
an earthquake, Wooden houses need to be strapped to their
foundations so that they don't blow away in hurricane
winds. Improving construction methods is usually effective
in reducing casualties, and can be done at low cost.




The Urban Poor are Most Vulnerable

Urban disasters are selective in whom they strike hardest, and the poor are the most
vulnerable. Those who can afford it avoid ravines prone to landslides following
storms or earthquakes, or marshy areas and riverbanks prone to seasonal floods. As
cities continue to grow exponentially, marginal land is often all that is left. The
urban poor live in these areas to be near a source of income (whether they are fertile
flood plains or industrial factories).

Conventional solutions for urban disaster mitigation in developed countries are
not easily applicable to the urban poor. Building codes, zoning measures and urban
planning techniques, for example, are difficult to enforce when people occupy land
illegally. Consequently, these measures have had little impact in reducing vulnerabil-
ity of the urban poor.!

Why Focus on Informal Settlements?

P A very high percentage of people in cities in the developing world live 1n
informal settlements (see graph below).

P This percentage will continue to rise. Informal settlements grow at about twice
the average urban rate. They double every 5 to 7 years, while the overall urban
population doubles every 12 to 15 years.?

P The urban poor rarely own their homes. Residents have little incentive to
improve land they don’t own.,

P Governments rarely are able to provide adequate water, sanitation and other
services for squatter inhabitants. They can hardly keep pace with new growth.
(Istanbul, which hosted the UN “City Summit” Habitat II, is growing by about
450,000 people cach year, and already has 10 million inhabitants.} Further-
more, city authorities often fear that they sanction and encourage settlements
on unauthorized land by providing services.

» Many informal settlements

are located in environmen- Percentage of Informal Settlements in Selected Disaster-Prane Cities
tally vulnerable areas: ravines, 100
deforested hills, marshes,

riverbanks and floodplains.
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The 1976 Guatemala “Class-quake”
Twenty yeurs later, the urban poor are stiff at risk -

Highly vuloerable 1o carthqoabes, floods and landslides, Goatemala Uity i ane of the most
disaster-prone aregs of the countey. No disaster in Guatemmala s more yeemurable tGran the 1978
edrthquake. The disaster Jlled 23,000 podple. n Guatemala Cioy it lett 1,200 drad ansd 90,000
harneless out of @ popolation of 1.3 milliot Thenty vears fater the 1976 quake and it aftermath
continue W gerve as 2 vivid exanyplé of how disasters affect penpic in urban aveas m unequal ways

The conseyuences ol e 1976 varthauahe on tie country’s social struciaee wore profound and
the wequitable sature of fis damage s st evident today. Many i the poorest sectors of society
Tave yet o 1eceva from their Togsen. The guake demonsicated thar virine ahilaty of the urban poor
of Guatemsla city was due 16 ectnoinicand political faciors a5 much as the | gpe of land and

S : badihings which wure
ik tipngnd
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A local journal
reported g1 the time that
“ alnrg all fof those
affected] Hived in the
sl arean of the ity In
this weil known fault
zong, houses of the rich
bave been built wdh
costly anti-carthquake
specifivations, Mot of
the poorest housing, on
the ather hand, & in
ravings or gorges which
are bughly susceptible
fandslides whenewer
earth mwvements
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© Inihe afteemath of
< the 1976 earthyuake,
many survivors kfl the
steepest arcas and
vesettled on wifer,
gentler stopes, a short
distanice awsy. leaving the mast dangernus areas unovcapied. Since then, the ue s pupulaion has
grown to some 2 mithon inhabitants Due to accelerated population growth, a larger weiropolitan
ared has emerged, escecding the origma bowsdaries of the city, As the memory of the 1976 quake
fades, npw gentrstions of mugrants and urban poor e willing o live i the disaster-prone areas.
Middle and high-clavs residential areas established w the steep terrat 1o the east of the cily
have been built o resist and mmtigate the effects of natural drasters, Yet, many wngrants and urban
poor, m an effort to find solutions to their housing problems, often trganize thenselves Lo occupy
vacant fand and budd w a haphasard fushion. & recent study identificd 197 precanous seitlements
around Guaternals City, which encompass a total of 583,900 inhabitants, and indude 76 sites
vonsidered highly susceptible to earthquakes, floads and landslides.* Thus, 20 years lates, the
wrban poor remam the most valnerable targets for nasurs] disasters >

Anather example of the urbay poor ot tisk 1o disasters: Infareal settlements in Manile,



Natural/Technological Disasters: Few Plans to Meet

a Growing Threat

hernobyl and Bhopal have become shorthand to describe tragedies
associated with a growing malaise of the last 50 years: technological
disasters. The links between technology and natural disasters,
however, are less well-known. Nevertheless, two trends are clear. One the
one hand, urban natural disasters are increasingly likely to trigger technologi-
cal disasters. On the other hand, technology also plays a hand in “natural”
disasters, especially when development actions upset the balance of local

ecosystems.

There are several examples of how natural disasters can
lead to technological ones Earthquakes may cause gas
pipelines to rupture, causing major fires, as happened in
the 1995 Kobe earthquake. During floods in the US
Midwest in 1993, liquid gas tanks floated down the Missis-
sippt River. posing a major technological threat. Drought
and windstorms spread radioactive materials over a wide
area in Russia 10 a 20-year period (see box).

There are also examples of how development practices,
based on technological innovations. can lead to natural
disasters. Loggers may cause deforestation, for example,
leading to erosion and landslides during heavy rains. In
another example, as land in cities is replaced by concrete,
the ground’s natural ability to absorb water declines,
leading to flash floods.

These compound disasters are sometimes labelled by
researchers as “na-techs” (natural/technological disasters).
Na-techs are the clearest evidence of how distinctions
between “natural” and “technological” disasters have
become blurred, as more and more people echo the title of
one well-known book Nutural Disasters — Acts of God or
Acts of Man?!

Research on the two-way relationship between natural
and technological disasters is in its early stages. While more
na-techs are occurring, preparations “remain cursory,’
notes E. Quarantelli, a US sociologist and disaster expert.?
As with the case of natural disasters, measures to reduce
risks usually happen after the event During the 1978
Sendai earthquake, for exarnple, petroleum tanks with
corroded bottoms poured od into the adjoining bay. Within
two years Japanese building codes were amended, and
petrolelrn storage tanks are now be empried and inspecred
for corrosion every five years '

While all urban areas have technological disaster risks
{more or less controlled), those most at risk to na-techs are
rapidly growing cities in developing countries. Often, it is
the same rapidly growing cities which are most at risk to
natural disasters that are most at risk to technological
disasters. With rapid industrialization, hazardous materials
are accumulating in densely populated areas — usually with
Little attention to adequate zoning, planning and safety
IMeasures.

The question remains as to whether na-tech risks will
be addressed by rapidly growing cities in developing
countries, as they continue their quest for economic
growth. The answers depend on city administrators and
residents from those cities, but also from national and
international partners.“Aid providers who usually
finance...large scale payments in third-world countries do
not consider disaster prevention plans as a prerequusite to
funding such projects,” points out Christie Silva, an offictal
at the Ministry for Shipping, Ports, Rehabilitation and
Reconstruction in Sri Lanka.“Proper traiming and educa-
tion in disaster preparedness is not considered important
to large populations iving in the vicimities of such projects
Thus has already caused some serious problems in develop-
ing countries that see quick industrial development as a
stepping stone to Newly Industrialized Country (NIC)
status.”?

Decoupling the link between technology and disasters
15 possible ~ but not widely practiced. Environmental
impact assessments for new urban development projects
infrequently assess potential natural disaster risks. Devel-
opment projects in outlving areas don’t always assess
potential environmental etfects that eventually may lead to
floods, landslides or other natural disasters in adjacent
urban centres.

Policy recommendations and practical techniques to
make cities safer from natural disasters obviously can be
extended to protect cities trom na-techs One can take
many of the same concepts used for natural disaster
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How Disasters Affect Urban Areas, Large and Small

he few examples below indicate the many different ways in which major
disasters affect urban areas, small and large, in every region of the world.'
Taken collectively, these examples are representative of the range of social,
health, economic, environmental, cultural and historical
effects caused by recent disasters in
urban areas. By no means is thisa
comprehensive list of major
disasters in urban areas.

Spectacular disasters affecting
megacities are often featured in the news.
But that is only the tip of the iceberg. New
evidence shows that the cumulative damage
from thousands of lesser disasters may be
even greater than the spectacular major
disasters featured in the news.

Megacities attract attention because of their
scale - large concentrations of people, industry
and government. But all fast-growing settle-
ments in hazardous areas are vulnerable -
no matter what their size.

Selected Recent Major Disasters in Urba: Areas

{Ordered roughly by geographic region,
left to right.)

@ Los Angeles (pop. 12.4 million),
usa

The 1694 Northndge earthquake was the strongest
to shake the region in two decades, Kifling only 57
but causing over $30 tilfion of economic losses.

@ Mexico City (pop.15.7 miflion},
Mexico

A 1985 earthquake kiled over 10,000 peaple. left
tens of thausands homeless, destroyed nearly 34,000
buildings and affected 63,000 others.

@ Armero (pop. 25,000), Colombia

A 1985 valcanic eruption and mudflaw rapidly
buned the town and killed 21,800 - mast of its
inhabitants

@ Rio de Janeiro (pop. 9.9 million),
Brazil )

1588 flaods affected nearly 20% of Rio inhabitants.

Nearby cities of Petropolis and Acre also were
stricken, Econamic lasses were just under 51 biftion
Gregtest damage was to squatter settlements on
unstable slopes.

@ Naples (pop. 1,200,000), Patenza
{100,000), Salerno (200,000),
Avellino (60,000}, ltaly

The 1980 earthquake in Southern ltaly killed more
than 3,000 peaple in these and nearby citees, Dozens
of historre urban centres were hit; about 75% of
buildings around the epicentre were destroyed The
Pughese aqueduct {largest freshwater distribution
network in Europe) was blocked.

@ Erzincan {pop. 300,000}, Turkey

The 1992 Erzincan earthquake affected 230,000,
killed 547, and damaged or destroyed aver 18,000
buldings
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() spitak (pop. 50,000), Gumri
(220,000} and Vanadzor
{180,000), Armenia

The 1988 Spitak earthquake killed aver 25,000. Mew

canstructions frapidiy and shoddily built) were the

first t coftapse Lack of water, sewage, electricity or
gas caused 120,000 people to evacuate

Cairo (pop. 9.7 million), Egypt

5,000 buiidings were destroyed and nearly 12,000
were damaged, including histoncal moriuments ang
mary schools The earthquake was perceived as
“unexpected.”
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() cotonou (pop. 659,000), Benin

In the 1988 and 1991 floeds, economic life stopped
for @ week. Floads are recurrent — 56% of houses are
flooded reguiarly.

Nacala City (pap. 1.4 million),
Mozambigue

The 1994 cyclone Nadia destroyed 75% of homes
and cut power and transport fines.

(1) Manjil (25,000}, Zanjan (25,400)
and Rudbar (95,000),Iran
The 1990 Mani)l earthquake destroyed three towns.

it killed 40,000 peaple and feft 500,600 hometess.
{Rural areas affected included 1,600 wiliages }

(12) Uttarkashi (pop. 240,000), India

The 1991 earthquake triggered severe landslides
which kifled 2,000 people About 50% of the houses
in Uttarkashi collapsed.

@ Chittagong (pop. 2.4 miliion} and
Cox’s Bazaar (40,000),
Bangladesh

A 1997 cyclone kifled 140,800 in these citres and
nearby 1sfands

Tangshan (pop. 1.8 million),
China

The 1976 Tangshan earthquake kifted 748,000

people and injured 81,000/ Tangshan City. 95% of

houses and 30% of industrial buildings collapsed or

were serusly damaged

@ Kobe (pop. 1.5 million), Japan

The 1995 Hanskin-Awaji earthquake kilfed 6300
peaple (75% crushed/suffecated, 10% burned} and
caused over $100 biltion in Josses,

Ormoc City (pop. 45,008),
Philippines
A 1997 mudflow fallowing Tropical Storm Thelma

kelled 5,000 peaple and left nearly 46,000 hameless
Damage was $27.7 miflion

(17) Rabaul (pop. 30,000}, Papua New
Guinea

in 1894, the Rabau! volcano erupted. Inhabitents
evacuated the area rapidly, but 40% of buildings,
transport and communications were domaged by
ash and lave,



