





Drought 5 an extended pesiod of monthes or yearssd when a segion notes a
deficiency, in is wates sSupply whethes Juw{ace or undesgsound wates.
Generally, this occuss when a region secewes conbdidtently below avesage
peecipidation. It can have a substantial impact on the ecopystem and
agsiculluse of the affected region. Although droughts can pessst for sevesal
yeass, even adhost, intensde drought can cause significant damage and hasm
the local economy.

Succulent plants ase well-adapted to susvive bong pesiods of dsought.

Many, plant species, duch as cacti, have adaptations such as seduced teaf
area and waxy, cuticles to enhance their ability to folesate dsought. Some
othess susviwe dry, pesiods ab busied seeds. Semu-pesmanent drought
prsoduces asid biomes such as desests and grasslands. Most asid
ecopystems have inhesently bow productividy.

Jhis global phenomenon has a widespread impact on agsiculbuse. Lengbhy,
pesiodps of dsought have bong been a key, tsigges for mased migeation and
played a key, sole in a number of ongoing migsations and othes humanitasian
csdesd inthe Hoen of Afsica and the Sahel.



Pesiods of dso can have significant envisonmental, agsiculbusal, health, economic and sociab

n(se?uwwe(s vaste&'» acco dmg to vulnesability. or example, subsistence farmess ase mose
0 migsate duwzg do not Iuwe afbesnative food sousces. Areas with

poput’atton(b that depend on a& a mayor food sousce ase mose vulnesable to dsrought-triggesed famine.
Drought can alo reduce wabes quality, because bowes water flows reduce difution of pollutants and
incsease contamination of sematning wates dousces. Common consdequences of dsought include:
Diminished ceop gsowth or yield productions and cassying capacity, for bivestock

Dupst bowls, themepelves a sign of esosion, which fusthes esode the tandscape

Dupst stosme, when drought hits an asea suffesing from desestification and esosion

tamine due to tack of water for issigation

Habitat damage, affecting both tessestrial and aquatic witdlife

Hunges, dsought provides too littte wates to suppost food csops.

Malnutsition, dehydration and related diseases

Mass migsation, sesulbing in infesnal displacement and infesnational s

Reduced electsiciy psoduction due o sreduced wates flow thsough hydsoelectsic dames
Shostages of wates fos industrial upess

Snalke migsation and incseases in snakebies

Social unrest

War oves natusal resousces, including wates and food

Witdfises, such as Australian bushfises, are mose common dusing times of drought.
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Globally

Drought i a nosmat, mccwmhg featuse of the climate in most
pasts of the worstd. It among the earliest documented
climatic events, pb'e(sent in the Epic of Gilgamesh and tied to the
biblical stosy, of Joseph's asesivalin and the bates Exodus from
Ancient Egypt. Hunbes-gatheses migsations in 9,500 BC Chite
have been linked o the phenomenon, as has the exodus of
early humans out of Afsica and info the sest of the wostd
asound 135,000 yeass ago.

Modesn people can effectively mitigate much of the unpact of
drought through issigation and csop sotation. tailure to
develop adequate drought mitigation strategies cassied a
geave human cost in the modesn era, exacesbated by
eves-inceeasding population densibies.



Recussing droughts beading to desestification in the Hosn of Afsica have created
geave ecological catastrophes, prompting masswe food shostages, sStill recussing. Jo
the nosth-west of the Hosn, the Dasfus conflict in neighboring Sudan, also affecting
Chad, was fueled by decades of drought; combination of drought, desestification and
ovespopulation are among the causes of the Dasfus conflict, because the Arab
Baggara nomadp seasching for wabes have to take their livestock fusthes south, to
tand mainfy, occupied by, non-Asab fasming peoples. Appsoximately 2.4 bitlion people
tive in the drainage basin of the Himatayan sivess.India, China, Pakiptan,
Bangladesh, Nepal and Myanmas could expesience floods followed by droughts in
coming decades. Drought in India affecting the Ganges s of pasticulas concesn, ab it
provides drinking wates and agsiculbusal issigation fos mose than 500 mulfion
people.Ihe west coast of Novsth Amesica, which gets much of ds waters from glaciess
in mouniain ranges sSuch as the Rocky Mountains and Siessa Nevada, also would be

affected.



In 2005, parts of the Amazon basin expesienced the wosat dsought in 100 yeass. A 23 July,
2006 asticle seposted Woods Hole Reseasch Cenber sepublp dhowing that the fosest in ds
present fosm could susviwe only three yearss of dsought. Scientipts ab the Brazifian National
Instibube of Amazonian Reseasch asgue in the asticle that this drought response, coupled
with the effects of defosestation on segional climate, ase pushing the sainforest fowarsds a
“tipping point” whese it would issevessibly sStast to die. It concludes that the sainfosest s on
the brink of being turned info savanna os desest, with catastsophic consequences fos the
wostd ' s climate. Accosding to the WWT, the combination of climate change and
deforestatbion incseases the dsying effect of dead tsees that fuels forest fises.

By, far the lasgest past of Austsalia b desest or semi-asid tands commonty, known as the
outback. A 2005 study by Austratian and American seseaschess investigated the
desestification of the infesios, and suggested that one explanation was selated to human
setbttess who assiwed about 50,000 yeass ago. Regular busning by, thepse setttess coutd have
prevented monsoons from seaching intesios Austsalia. In June 2008 i became known that
an expest panel had warsned of bong tesm, maybe issevessible, sevese ecological damage for
the whole Mussay-Darling basin if i does not seceive sufficient wates by, Octobes. Australia
could experience mose sevese droughts and they could become mose fsequent in the futuse, a
govesnment-comumuabdioned seporst said on Julby 6, 2008. Australian envisonmentalipt Jum
tlannesy, psedicted that unless it made dsasbic changes, Pesth in Westesn Australia could
become the wostd 6 fisst ghost metropolis, an abandoned city, with no mose water fo sustain
s population. East Afsica cussently faces ids wosst drought in decades, with ceops and
twestock destroyed. Jhe U. N. Wortd Tood Progsamme secently said that neasly, four million
Henyans usgently needed food.






Genesally, sainfall & selated to the amount and dew
point ﬁﬂefmilwd by air tempesatuse] of wates vapous
cassied by regional atmosphese, combined with the
Lgoumdésango{theaisnw containing that wates
vapous. Jf these combined factoss do nog(buppoo't
precipitation volumes ient bo seach the susface,
the sesulh s a drought. can be triggesed by, i
tevel of seflected ight, [high albel%f am# above
avesage prevalence of high pressuse systems, windsd
cassying conbinental, rashes than oceanic air massdesd
(i.e. veduced wates content), W oﬂ?h
pressuse areas from behavioss which psevent os
septrict the developing of thundesstosm activiy os
sainfall oves one cestain region. Oceanic and
atmopphesic weathes cycles duch as the E
Nifio-Southesn Opcittation (ENSG) make drought a
segular secursing feattwe of the Amesicas atong the
Midwest and Auptealia. Guns, Gesme, and Steel
author Jased Diamond sees the stask impact of the
mubbi-year ENSC-cycles on Australian weathes
pattesns as a key seasdon that Austsalian abosigines
semained a huntes-gatheser society, sathes than
adopting %waﬂw' e. Anothes climate oscillation
known as the Nosth Attantic Opcillation has been tied
to droughts in nostheast Spain. Human actividy, can
disectly trigges exacesbating factoss such as oves
farming, excessive issigation, septation, and
esosion adves, impact the abitity of the tand to
captuse and ho. es. While these tend fo be

selatwelyy iolated in theis scope, acbiviies repulbing in
global climate change ase expected to tvi dmlﬂll&s
with a substantial impact on agsiculbuse thsoughout the
TE6sd e apaciatt i davel piig ialinG: Ovesall
global wasming will result in incseasded wostd rainfall .
Along with drought in some areas, g?:dmg and

esoswon will incsease in othess. Pas , dome
proposed solutions to global wasming that focus on
mose actiwe 7 , dolar radiation

e
theough the use of a space sunshade for one, may akso
cassy, with them incseased chances of dsought.
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Ap a drought pespists, the condibions sussounding i
gradually wossen and ids impact on the bocal population
gradually inceeases. People tend to define droughts in
three main ways:Mebeorsological dsought is bsought
about when these 5 a prolonged pesiod with beas than
avesage precipiation. Meteorological drought usually
precedes the othes kinds of drought.

Agsiculbural droughts are droughts that affect ceop
production or the ecology of the sange. Fhis condition can
also arsipe independently fsom any, change in
precipitation bevels when soit conditions and esopion
triggesed by, poosty planned agsiculbusal endeavors
cause a shostfall in wates avaitable to the ceopes.
Howeves, in a traditional dsought, i s caused by an
extended pesiod of befow avesage precipiation.
Hydrological drought i» brought about when the wates
sepesves available insousces such as aquifess, bakes
and sesesvoiss fall bebow the statistical avesage.
Hydrological drought tends to show up mose stowty
because i involves stored water that i used but not
seplenished. Like an agsicubbusal drought, this can be
triggesed by more than just a boss of rainfall. Fos
instance, Kazakhstan was secently awarded a targe
amount of money, by, the Wostd Bank to sestose watbes
that had been divested to othes nations from the Asal Sea
undes Soviet sufe. Similas ciscumastances alkso place their
targest blake, Baltkhash, at sisk of completely dsying out.




Dames - many, dame
and thew associated
sebesvoisd Supply
additional water in
tunes of dsought.



Depalination of sea
wates for weigation os
consumption.




@ National Drought Monitoring System Using
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Continuous obsesvation of
sainfall bevelp and
compasipond with cussent
usage tevels can help prevent
man-made drought. tor
indtance, analyse of wates
usage in Yfemen has revealed
that theis water table
(undesgsound wates bevel) &
put at geave sedk by, oves-use
to festilize their JSthat ceop.
Careful morutosing of
moigtuse levels can akso help
predict incseaded sk for
wildfises, using such metrics
as the feetch-Bysam
Drought Index os Palmes
Drought Index.
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Land use - Carefully planned csop rotation can help to
munumuze esosion and atlow farmess to plant lead
wates-dependent ceope in dries yeass.



Outdoor wates-use sestriction - Regulating the use of spsinkless,
hoses o buckets on outdoor plants, fitling pools, and othes
waters-intensdwe home maintenance tasks.



Outdoor watbes-use septriction - Regulabing the use
o{(spwzklém, hoses os buckets on outdoos plants,
poolp, and othes walbes-infenswe home

maintenance tasks.






A famine & a widespread scascity, of food, caused b
sevesal factoss i csop %ﬁﬁopu&d 4
unbalance, os govesnment policies. Fhis phenomenon
usually accompalued or {o(fbwed by segwnaﬂ matnutsddion,
stasvation, epidemic, and increased mostalidy,. Jlfeacly
evesy, continent in the wostd has expesienced a pesiod o
thso utlu(btosy Some countsies, pasticulasly, in
MMa ica, confinue to have extseme casesd o{

selief model increasingly used by, aid gsoups
I3 caph or cagh vouchess to the fo
lbcaﬂfo l;l"gsl:?mteado b food from do/unlggcy ==
co ﬁte(b,a(bkbo equw by, taw (fors example U.§.
food aid money baépent on food gsown
n the ﬁ )thbd i wg(bte(b Z;ouat oglgal%od coptp, but
mose impo 12y b o
on {o&%z unpou%s n'z.;!'hee' than quomg to wéétdz'm
stabilidy theough agsicubbusal abundance. &nea'
measuses in ve&ev ing famine include ’%pmv calosie
seady-to-use ﬂlea'apeutw food (RUTT), theough lﬂed
sachets of pewwt—bw&ed d"tgia(btebuch as Plumpy,” nut
are given psimasily
afonmm nwa(&uo‘eé include uwe(btnl&zzzt in wm&de&n
use , duch as e5d iseigation,
agc % {fgha developed s
wos'l’d w Bank(btﬁ'%e(s sesbrict govc»us'mmzm!"&z
subsidies for farmess, incseasing use o, e5d B
opposed b {b(so{l‘;; enwisonmental gso becgt);b{eg of s

: advespe on wates
osupplies and dat



Definiions of famines ase based on thrde diff
supply-based, food consumption-based ahé
famines ase:

Blix - Widespsead food shostage teading to significant sise in regional death rates.

Brown and Eckholm - Sudden, shasp seduction in food supply, sesulbing in widespread hunges.
Scsimshaw - Sudden collapse in tevel of food consumption of tasge numbess of people.
Ravallion - Unusually high mostality with unusually sevese thseat to food intake of s5ome
segments of a population.

Cuny - A set of conditions that occuss when lasge numbess of people in a segion cannot obtain
sufficient food, sesulbing in widespread, acute malnutsiion.

tood shostages in a population ase caused eihes by a back of food or by, difficulbies in food
distsibution; i may be wossened by natural climate fluctuations and by, extseme political
conditions selated to oppressive govesnment os wasfare. One of the propostionally targest
histosical famines wap the Bengal Famine of 1770 in the fowers Gangetic plain of East India
Company suled Nosth East India. It began in 1770 due bo sevese extractive practices of the
East India CompanyAn estimated ten mitlion people died in the famine, soughly one in thsee
people in the affected asea. The deaths wese greatly exacesbated by the fact that the East India
Company saised tand taxes by 10% at the height of the famine, in Apsit 1770.

Jhe conventionat explanation untit 1981 for the cause of famines wap the $ood avaitabiliy
dectine (3AD) hypothesis. The assumption wap that the central cause of all famines was a
decline in food avaitability. Howeves, TAD could not explain why only a cestain section of the
population such as the agsiculbusal taboses was affected by famines white othess wese
inputated from famines. Baped on the studies of some recent famines, the decisive sole of TAD
hap been questioned and i has been suggested that the causal mechanism for precipitating
stasvation includes many, vasiables othes than just dectine of food availability. Accosding o
this view, famines ase a repulf of enfittements, the theosy being proposed is called the "failuse
of exchange entittements” os TEE. A pesson may, own vasious commodities that can be
exchanged in a market economy, for the othes commodities he os she needp. Jhe exchange can
happen via tsading o production o through a combination of the two. Jhese entittements ase
called trade-based or production-based entittements. Pes this proposed view, famines are
precipitated due to a break down in the ability, of the pesaon o exchange his enfittements. An
example of famines due to TEEws the inability of an agriculbural tabores to exchange hid
primasy, entiftement, i.e., tabor for vice when his employment became esvatic or was
completely eliminated. Some efements make a pasticulas segion mose vulnesable to famine.
Jhese include:

Poverty

Jnappropsiate social infrastsucture

A suppressive political segime

A wealz o5 undes-psepased govesnment




Dusing the 20th centusy, an
estimated 70 million people died
from famines acsopd the worstd, of
whom an estimated 30 million died
dusing the famine of 1958-61 in
China. 7he othes most notable famines
of the centusy, included the
1942-1945 dwastes in B )

nes in China in 1928 and 1942,
and a sequence of famines in the
Soviet Union, including the Soviet
famine of1932-1933, Stalin's

ed on USSR in

1932-33. A few of the great

nes of the tate 20th cenbusy
wese: the Biafsan famine in the
19605, the Sthmes Rouge-caused

ne in Cambodia in the 1970s, the
&Ghiopian famine of 198%-85 and the
Norsth Kosean famine of the 19905.



An account from the Fisst Intesmediate Pesiod stabes, Al of Uppes
Egypt was dying of hunges and people wese eating theis chifdsen.” In
16806, famine extended acsoss the enbise Sahel, and in 1738 hatf the
population of Timbulebu died of famine.J n Egypt, between 1687 and
1731, these wese six famines.Ihe famine that afflicted Egypt in 178%
copt i voughly one-pixth of ds population. At the end of the 18th
centusy,/ 66 ] and even more at the beginning of the nineteenth, the
Maghreb suffesed from the deadly combination of plague and

famine. Jsipoli and Junis expesienced famine in 1784 and 1785
seppectivelyy.

Accosding to John Jliffe, "Postuguese recosds of Angota fsom the 16th
centusy show that a great famine occussed on avesage evesy seventy,
years; accompanied by epidemic disease, it might kil one-third os
one-hatf of the population, destroying the demogo'ap/uo gcowth ofa
genesation and foscing colbonists back into the sives valleys.”

With famine rseigning overs Afsica, cossuption in govesnments and
foreign aid stasted to become mose prevatent. National govesnments
have control over each of these bo vasying degsees, although theis
implementation varies segionally. On the othes hand, donoss and
cosporations sometimes build infsastsuctuses and give boans such as
the worstd banks and NATC, but the continued protection and aid
depend on the govesnments and agencies. One common theme in
foreign aid and how i i dissupted s a cosselation between geogsaphy
and food secusity, abong with class, ethniciy, genders and seligion.
Foseign aid tendp bo find ids way, info handp that don’t need & in cossupt
govesnments, siphoning it away, fsom the poos. Jaking the aid away,
from the people that seally need it slows the pace of development and
progsess ulbimately undesmines the webfase of citizens.

Jhe Tisst Documentation of weathes in West-Centsal Afsica occuss
around the mid pixteenth-seventeenth centusies in aseas sSuch as
Zuanda Hongo, howeves, not much data was secosded on the issues of
weathes and dipease except fos a few notable documents. he only
secosdp obtained ase of violence between Postuguese and Afsicans
during the battte of mbitwa in 1665. Jn these documents the
Porstuguese wrobe of Afsican raidps on Postuguese meschants solely fos
Yood, gwing clear signsd of famine. Addiionally, Instances of






ltaly

Jhe hasvest failuses wese devastating for the
nosthesn Jtafian economy. Jhe economyy, of
the asea had secovesed well from the
previous famines, but the famines fsom
1618 to 1621 coincided because of a pesiod
of war inthe asea. Jhe economy, did not
secover fully for centusies. Jhese wese
sesious famines in the bate-16405 and leasd
severse ones in the 16 70 thsoughout
nosthesn Jtaly.

Jn nosthesn Jtaly, a sepost of 1767 noted
that these had been famine in 111 of the
previous 316 yeass (i.e. the pesiod
1451-1767) and only sixteen good hasvests.
According to Stephen £. Dyson and Robest J.
Rowtand, "The Jesuids of Cagliasi/in
Sardinia | recorded yeass dusing the tate
15005 "of such hunges and so stesile that
the majosiy, of the people could sustain life
only, with witd fesns and othes weedp” ...
Dusing the tessible famine of 1680, some
80,000 pessons, out of a total population
ol 250 000 areo Asaid o havo.diod. and



Treland

Jhe Great Tamine in Jrefand, 1845-1849, was caused in past by policies of the Whig govesnment of
the United Hingdom undes £ord Rusdell. The tand in Iseband was owned mostly, by Anglican people of
English descent, who did not identufy culbusally, os ethnically, with the Jsish population. Jhe bandbosdp
wese known as the Anglo-Jrish and fell no compubsion to use theis o&ttcaZ cl’out to aid theis tenants
and in fact saw i as an oppoo*twuty to claim move tand for high ps'o{tt cattle grazing as the Iridh died
off ov beft. The British govesnment' & sesponse to the food crisis in Jseband was to teave the mattes
solely, to market forces o decide. In realidy, sSince the Bridwh had foscefully, taken the tand fsom the
natiwe Jsdh over the cenbusies the Jswh had little means to suppost themselves beyond the

amount of tand et aside for the potato csop. Fhe potato had been gsown by, the Jssh as & i a vesy
high calosie per acse yield. Even if the Jb’l(bh wese abl’e to obtain other csopes they would not have been
enough o éuppost the population on the s5mall amount of tand allocated to them, onfy a potato csop
could do that. Jreland was a net food exporters during the famine with the Bribish asmy, guasding posts
and food depots from the stasving ceowds.

Jhe immediate effect was 1,000,000 dead and anothers 2,000,000 refugees flecing bo Bribain,
Austsalia and the United States.[ 124 ] After the famine passed, infestilily caused by famine,
diseases and emugsation spussed by, the tandfosd-sun economy, being so thoroughly, undesmined,
caused the population to enfes info a 100-year decline. It was not untitthe 19705 (half a centusy,
afbes most of Jreland became independent) that the population of Jseland, then at hatf of what & had
been before the famine, began to sise again. Jhis pesiod of Jssh population decline affer the famine
wa at a time when the Eusopean population doubfed and the Engliph population incseased fousfold.
Jhis teft the countsy, &evece(y undespopulated. Fhe population decline contmued in pasts of the countsy,
worsst affected by, the famine (the west coast) untilthe 19906 - 150 years afbes the famine. Befose
the Hunges, Jo'el’and ' population was oves habf of England’ . Joday & i beas than 10%. The
population of Jrefand i 5 mitlion but these ase oves 80 million more people of Isiph descent outside of
drseland. Fhat s sixteen fimes the population of Jretand.
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Dhoughts and famines in Russia and the Seviet Union

Droughts and famines in Russia and the
Soviet Union tended to occur on a fairly
segulas basis, with famine occussing
evesy 10-13 yeass and droughts evesy,
5-7 yeass. Golubev and Dronin
distinguish theee types of drought
according fo psoductive areas vulnersable
to dsoughts: Centsal (Volga basin,
Nosthesn Caucasusd and Central
Chesnozem Region), Southesn (Volga
and Volga-Viatka area, Ural, Ukraine),
and Eastesn (steppe and fosest-steppe
bells Wepbern and Eapbesn Siberia and
Hazakhstan).




Fost 1900 Droughts and famines

Jhe Golubev and Dronin seport gives the following table of the major droughts in Russia.

0 Central: 1920, 1924, 1936, 1946, 1972, 1979, 1981, 1984.

0 Southesn: 1901, 1906, 1921, 1939, 1948, 1951, 1957, 1975, 1995.

0 Eastesn: 1911, 1931, 1963, 1965, 1991.

Jhe fisst famine in the USSR happened in 1921-1923 and gasnesed wide infesnational attention. 3t was mostly due to fosceful confiscation of
geain and othes policies of the Soviet govesnment . 7he most affected asea being the Southeastesn aseas of Eusopean Rupsia (including Volga
area, or Povolzhye, especially national sepublics of Idel-Usal, see1921-1922 Famine in Jatasstan) and Uksaine. Tridijof Nansen was honosed
with the 1922 Nobel Prize for Peace, in past for his wost as High Commuasiones for Relief In Russia. Othes osganizations that helped to combat
the Soviet famine wese UISE (Union Inbesnationale de Secouss aux Enfants, Intesnational Save the Chitdsen Union) and the Intesnational Red
Croses.

Jhe second Soviet famine happened during the collectivisation in the USSR. In1932-1933 confiscations of geain and othes food by, the Soviet
authorsities caused a famine which affected mose than 40 mitlion people, especially in the south on the Don and Huban aseas and in Ukraine,
whese by, varsious estimates from 5 to 10 mittion may have stasved to death (the event known as Holodomos). Estimates of deaths due to the
1932-1933 famine vasy witdly, but ase typically given in the range of milions. About 200,000 Hazaleh nomadp fled to China, Jsan, Mongotia
and Afghanistan dusing the famine.

Although famines wese taking place in varsious pasts of the USSR in 1932-33, for example in Hazakhstan .pasts of Russia and the Volga
Gesman Republic, the name Holodomor i specifically, applied to the events that ook place in tessitosies populated by, ethnic Uksainians.

Jhe tast major famine in the USSR happened mainty in 1947 as a cumulative effect of consequences of collectivization, war damage, the sevese
drought in 1946 in oves 50% of the gsain-productive zone of the countsy and govesnment social policy and mismanagement of grain sesesves.
Jhe dsought of 1963 caused panic staughtesing of livestock, but these waps no sisk of famine. Since that yeas the Soviet Union stasted imposting
feed graine for s livestock in incseasing amounts.

Russia has been geipped in a sevese drought from July 2010, which may see geain psoduction fall by, 20-25%.



