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(fHomo sapiens is one among gver tén million species living on the planed Farth.

%rﬂwmm of us, This ﬂunﬂjer- hatl"-dﬁﬂ};ﬂed:tﬂ--éﬂﬂl:

million 1,600 vears iater. ihe last doubling {1950-87) ha 'Ened in t}m /-8
bringing our population to its present number-of over five bilion, .
Population growth in the ‘rich’ countries is almost level or is. deahﬂ:mg Somie: -
countries, like China and Tndonesia, have declared thai the current rate of _grﬂwth' -_
cannot be sustained, and have instituted successful populdation-control measures.
However, in many countries familios are still lavge. For-example, in Kﬂﬁ}fﬂ'-g 'ﬂhil‘dreﬂ 153
the average; in Egypt, 5 Nigeria, 6 India, 4.3, In Kenya the population gmws at: 8 9
percent per vear, in Nigeria 2.8 per cent pér year, 1n indig 2.¢ perﬂex{t per ye ar, Nations

that have high birth-rates seem also to be the most pmverty-atrmke 1. But_-.i;he piciure is .
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not quite so straightforward: Saudi Arabia, for instance, with an average of 6 & childyven
pexr family; 1s not poor.

Tﬂﬂﬂjﬁ we add 'Qﬂ'-_ million people per. vear.. the egquivalent of the _':ﬁ:"ﬂ'ﬁtﬁiﬂﬁﬁﬁf
Canada each four months. of the USA each two-and a half vears. At this rate the global
population of Homo sapiens will reach ten billion before the year 2050. Tt is doubtful
that the planet will support such growth without ever-increaging distress. {ﬂtiﬂi'atélyﬁ-
population is controlled by the hasic resources ot food and water: An: indication of the
srowing strains in the system ig the inereasing numbers-of snvironmental refugees ~ten.

million people at the present sstimate—who must move because theu‘ ‘aystems f{:}*

SUpPOTE are collapsing.

(@ Population growth is a very complex issue, iiflu Siiflusriced by sogial-veligicus”
‘educational-political structiives, and partieularly by diverse views of the wmlﬂh_ the ™
place of all people init—and perhaps by the Etﬁﬁla of women. There is Iit_tl_e =-dﬂi€ﬁt that
the present fiood of 'enviranﬂ‘iéﬂtal problems-is related to population growth. We are

recognizing the difference between growth and sustainable growth.
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The nutrient supply for more than five billioh human beings comes almost exclusively

from plants and &nimﬂis-'f;hﬂt Tive on the surfdce, on and in the: stuff we. ﬂéﬂl‘? Eﬁ_iﬂ;;“"
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(Globally, we depend very little on food from the sea.) Soil forms when organisms, water,

alr, and swrface materials intex act. It prmrléiEE the phjfszc:ﬂl SLIppﬂrt for t:he plant and o

the nutrient aiid water bank from which the piﬂﬂt draws its EIISEEIIEI]EE .It EEill‘}.EE a L
load of minute micro-organisms —bacteria, fuﬂ i viruses, insect. wmrms"-that viavia .': ._ |
vital role in supplying nutrients to plants-—and wmm_ﬁm_ﬁwlﬁhlﬂkneasi gzﬂwth._._ﬁ:. .

of most of our food crops would b impossgible, It takes a few thﬂuaaﬂd ye:;:uﬂ to prﬂduﬁe a’
useful amount from rocks but in dry reg_u:ms that hﬁve htﬂe rﬂmfaﬂ 1111& the Canadian

prairie, inches of soil can be lost in'a single rain ot witid stormy, Seil that i washe& awa;yi_‘_' e

collects in waterways and affects naﬂgatiﬂn, HTigﬁtIE}ﬂ# and E“‘FEI}. the generatmn of L
electricity as the reservoirs behind dams fill with Eﬂt Eventua}l}r JIlGEt Ef the lost sml R

forms sediment in the oceans.

Across the world, as goriculture becomes more mtenswe, ag more ﬂn{i Iﬂﬂ}i‘e heahhlﬂldesj; SRR

pesticides, and fertilizers ave used, and 48 thE plants i a field hecﬂme Eess 6.11?51*59 land S

desert---geours when veg ‘obation. growth 15 1e&uﬂed 11} EE‘:I'ﬂl“ﬂl”ld re "'nus ﬂwm -. m -

droughts or less-than-usual rainfall; or as a vesulk of gvernge (tvo. much fmltwatmﬂ and -

grazing). The deserts of North Africa hﬂve been' spreading “across. the Eﬂntinent for. . - .
decades. Drpught has forced local people.to cut all the trees to provide cooking’ fuel anﬁ_- e

to feed animals, The photograph opposite Exemphﬁes the baﬂeﬂ state sueh: maa are
reduced to. In another part of the world, gand from the gireat Gobi Eeaert 3 ﬂunstanﬂy_ _' .
blowing away, much of it into the city of Beijing 150 miles away. Areas t}}reatened by

desertification represent thirty-five per c¢ent of the worlds land aréa, affeatmg rinieteen o -': S

per cent of the world's population,
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~ Primary production depends mainly on y the a.vﬁﬂablhty of suﬂhght and nutrienta
In about half of the ocean, nutrients have been. wrtuaﬂy ﬂ};haﬂsted fmm tha -

euphotic zone by incorporation into phytﬂplankmﬂ via phﬂtﬂsyntheﬂis “The
phytoplankton are consumed by marine animals, the excreta and dead hﬂdlﬂs of

which tend fo move downwards, transporting nutrient elements below: thra mmed_'
laver. Nutrients are ba::teriail},f regenerated at depth from this partmuiate atter. A
deep, permanent thermocline in the low fertility areas forms a barrier. between the
nutrient-rich waters at depth. and the illuminated surface waters, thus preve:ﬂtmg the
replenishment of the euphotic zone with: nutrients. Consequently,. prﬂdu:;:ﬁﬂty is
believed to be less than 100 mg C em” day” over 35% of the Wﬂﬂd Ocean. Reaant

study has stressed the importance of the contribution” 1o prﬂduﬂtmn of a
chlorophyll-rich layer below the euphotic zone" which ﬂxtends {iow to the 1%

light level. Thus, the value of 100 mg C cin? day” may be Tow. Areas in whmh the

thermocline is shallow or indistinct, at least during part ﬂf the }faar teﬂd to. be rmh.
in nuttients. These are the regions {}f divergence or intense mmlﬂg (E: &, ﬁquatﬂmal -:

areas, west-wind drift and polar front: regions), and the bﬂundary I‘Eglﬂﬂﬂ ba’swem -
land and sea (e.g. neritic -areas, Eﬂﬂﬂtﬁl upwelling  zones, Cand thE: Waterﬁ_"_-

immediately surrounding oceanic 1512—1ﬂd5) Thus, high fertiilty zones- fﬂm a rmg'.ﬂ_
around an ocean basin (more intensely developed and w;tder Tek E}{tﬂﬂt in eastern
than in western boundary areas) with transverse. Iﬂﬂ’fﬂdma} stﬂps aiﬂng ﬂlﬂ {}Eﬂﬂ.ﬂlﬂ
divergences. It is now appreciated that the: limiting role ‘of 11111111111&151%:}11 beﬂﬂmﬂs .3_ a

very important in high latitudes.

5t :  euphotic zone : ELERE, excreta : $EMH, replenishment : wEy
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We have already used this word a. number ::}f times, It has 2 tﬂmmﬂnpiaaﬂ
meaning: being prone to or susceptible to damage or injury. The bookisan. = -
attempt to. refine the definition of ‘vulnerability’. To begin with we offer#

simple working definition. By vulnerablllt}r we mean the characteristcs of
a person. or group in terms of theit capacity to anticipate, cope with; résist,

and recover from the impact of a natural hazard. It involves a combination {}f
factors that determine the degrée to which someone’s life and Iwehhmﬂd 15
put at risk by a discrete and identifable evént in naturé or.in society.

Some groups it-society are more prone ‘than others to damape; h::s&:, and
suffﬁrmg i1 the context of. dlff{?ring hazards. Key characteristics of thESfﬁ:
variations ot impactinclude class, caste, ﬁthm{:ﬂ:}r? gender, d,lsai:nht}r, age, or
seritority. While the concepr of vulnerability clearly involves varying magni- "; _
tude, from high to low levels of vulnerability, for different Pﬁ:mplej weuse
the term to mean those who aré -more: vulnﬁrabie When used-1n this: sense,:_ _
the 1mp11&::§ opposite of vulnerableis sometimes indicated by ouruse of the”
term secire. Other authors have contrasted vulnerability with. c:apab:tﬁt}r —
the 1b1hr}f to protect 0fe’s cormmunity, - home and famtijr, and to IEHEEEH%}JHH--_..
one’s hivelihood (Anderson and Woodrow 1989). ' L

It should also be clear that our definition of vulnerablllt}f s a time e
dimension butltinto it. Since it is damage to livelihood and notjust Tifeand . .
property that is at issue, the more vulnerable groups are'those that-alsofind
1t hardest to reconstrict their ivelihoods following disaster. Thﬂ}r are therﬁ*--:_";

fore also more vulnerable to the. etfects of subsequent hamrd events. el
The word: ‘livelihood’ is Important I the definition. We mean by thls the- L

command an individual, family, or other social group has over an m::ﬂmef'__"_'___ _
and/or bundles of resources that can be used or exchanged to satisfy its
needs. Lhis may involve information; cultural kﬂf:}wfedgm scn:ml n&wﬂrkﬂ |

Iﬁgﬂl thtﬂ as-well as ‘ED{}IE, land, ‘or other physical resources. I Chqpmr 3 : '
wewiil dEVﬂIGP this livelihood aspect of ﬂi!nﬁrabiht}r e model-of aecess to

opportunities which defines the ability of people to deal wath th < lll'lp"lu:t ::}f SR
the hazards to which they are E:ﬁ{pmed o - S



Cur focus on vulnerable people leads us to give secondary consideration -
to natural events as determinants of ‘disasters. Normally, wﬂnﬂmblht}f s
closely correlated with socio-economic position {assuniing. thav this incor~

porates race, gende; , age, etc.). Although we make a number of distinétions

that show it to be too simplistic to-explain all disasters, as a rule the'poor
suffer more from hazards than the rich, although pr:uvettj,f and; vuinﬁﬁblht}ﬁ L

“are not uniformly or invariably correlated inall cases: The L.e}' PDi.ﬂ.’t 15 the
significance we attach to social forms of disaster E}.p}anatmﬂ -

% For example, heavy raiifall may wash away the homes in Wﬂaithjf hiﬁﬂldﬁ
residential areas such as Tﬂpaﬂga Canyon (near Los Angeles) or the:
Oakland-Berkeley hills {(near San Francisco) as well as those of the poorin

Rio de Janeiro or Belo Horizonte ® There are ﬂ"lIEE Impmt;ant dlffﬂfﬁl‘]EES}

however. Firstly, few rich pe::}ple are affected if we compare the number of -
victims of landslides in various cities around the world. Money buys design :' |

and engineering that mimmizes (but of course does nor Ellmiﬂﬂtﬁ) the.
frequency of such events for the rich. Tﬁiemmmummtmm and tr aﬂﬁpmt

mfrastructure faﬂﬂitate warning : artd rescue. _
Semﬂdl}r, lmng in the hazardous canyorn ENVIFOHMment is vmlumar}r for thﬂ"'_"

rich in California, but not for the poor Brazilian-or Filipino job-seekér who L

lives in a hillside slum, Without entering the psychological or phﬂﬂsﬂphlﬂali;
detinitions of “voluntary® versus: ‘involuntary” risk-takimg (S}ﬂbﬁrg 1987), it
should be clear that slum dwellers’ occupancy. of hillsides is Tess voluntary =
than that, say, of the corporate executive who lives i Topanga Canyon Gor. .

the view”.” The urban poor use their location as the base around which I:hE}r o
organize livelthood activities {casual labour,. street-trading, crafts; erimie;

prostitution). If the structure of urban landownership and rent means that
the closest they can get to €conomic Opportunities s a ‘Thillside slum, people
will locate there regardless of the landslide risk (Hardoy and Sqtterthwalte._'- "

1989). This, we will argue, is a sitnation in which neither ‘voluntary choice™ -

models nor the notion of “hounded ratmnaht}r 1S 1pph:::able {see Chapte,t 8) _ _
Thlfﬂﬂ}% the consequences of 4. mudahde for the rich are far less than for o

the surviving poor. Homes and possessions of the rich are usually insured (at =
least partly), while those of the poor tend not to be, The rich are more: Easﬂ}r
able to find alternative shelter-and to continue with their income~earning
activities after the disaster. Thﬁ}r have: résérves and f:r‘efut available; and

msurance:® The poor, by contrast; ofteri have their entire stock of cﬂpitai o
(home, clothing, tools for artisanal production, etc. ) assembled at the site of

the disaster. They have few if any cash reserves and -are- generally not
considered creditworthy. Moreover, as.emphasized above, locationitself isa. -

livelihood resource for the urban poor. In places where workers have to
commute to work over distances similat to those hab:tuall}r covéred by the
middle class, transport can absorb as much as 40 pér cent of household

budgets. The poor sslf-employed ot msufﬂ]}r-empim}fﬂd undmclaﬁﬂ finds: h .
such transport expenses insupportable. It is therefore not surprising that -
large numbers of working-class Mexicans affected by the 1985 earthquake -

refused to be relocated to the :::3111‘:5]{11‘!:5 of Mexico Crt}r {Rﬂbmmﬂ et al:
1986). .

Blakie P ef al (1894) At Risk: natural hazay ﬁE p:::n:sple 3 vulnerahlhh aﬂd dlaastms .

Rutledge. pp. B° 0. mLA
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What we know about the earth tﬂday hHE bﬁﬂﬂ gﬁnm al kﬂﬁwiﬂdge far m}y
a relative short period of time. When people first pﬂndered the size and’

shape of the earth-and its place in the solar system, the “waﬂd” mth whlch 3 o

they were familiar amounted to only'a small portion of the E:arth Sﬂffﬂﬂﬂ
Adequate clocks were not to be had, and even the mmplﬁst smeymg
instruments were untheard of. To mﬂﬂt people, in-fact; the earth appﬁmed

flat. Indeed it was believed that the sun and stars rawivmg around the earth :

and this belief was maintained in most rehgmna Y’ﬂt some mhﬂﬂwarﬂ

noticed that the shadow the eéarth ¢dst on the moon dumg an' ecli] psa
appeared round; that when ships approached port the sails, alwayﬂ come’

first into view: and that when one traveled rel atively Emﬂg distances: ﬂﬂrth {:}1 '3_ 'f;_'
south the stars in the night skies changed i in position. The Greﬂf: astronomer. . s

Eratosthenes not only concluded that the earth was round, but on the 1::'51515

of a very simple experiment determined its ﬂit’ﬂfﬂfﬁf&ﬂ{:ﬂ* tobe 38 4{31‘;} 1{111 S

M{}dﬂﬂl*ﬁﬂy estimates do not ditfer greatly from that ﬁ gure S
*circumference: the bounary line of a circle. )
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