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Annex
RAINFALL AND HURRICANE IN SAMOA

l. As a mountainous pair of sizeable islands in the midst of an ocean, a/

Samoa receives a significant rainfall - a normal yearly total of 2,851.9 mm.
Naturally there are intermittent years when rainfall is leess than normal "as

low even as 66% of normal®. This abnormal low, is nevertheless double an annual
rainfall of slightly less than average in Antigua. 1_».,’ Only one drought had hbeen
declared before 1974, that of 1925 reported as a result of "only 6.49 inches of rain
during the period June to September 1l of that year". The reporter acknowledged
that May had been an unusually wet month with 23.59 inches {599 mm) of rain! The
drought of 1977 was localized in northern and north-western parts of Savai'i and
Upolu, an expression of the regional vicissitudes of larger islands,

2. Rainfall fluctuations can nevertheless have a commercial impact of their own.
Cocoa, a8 principal crop of Samoca, cannot survive long "drcught", and cocomuts do
nto produce well in wet seasons, The monthly distribution of rain throughout the
year is as important to plantations as the annmual total.

2. It is without doubt that many, if not all, of the 27 hurricanes, storms, or
gales, recorded for Samca for the years 18351-1975, have caused at least local
damage. Some have caused widespread damage to either of the main islands of
Savai'i and Upolu, and one or two have caused catastrophic destruction on a
national scale. On the other hand it is hurricanes which are largely responsible
for the comparative freedom from drought.

4. Burricanes vhich have passed near to Samoa, causing no significant damage but
bringing supplies of rain, have been in number at least one third of those recorded
or assumed as having caused localized or greater damage. (They are not included in
the chronology of damaging events), Hurricanes as envirommental phenomena %o Samoa,
on balance and over time, are undoubtedly a benefit as a scurce of rain and water

supply.
Reference:

- See ammex 12.

a/ With a couple of small inhabited islands in between.

b/ NB. Antigua's average annual rainfall is four and a half times greater than
that of Cape Verde (amex 4).
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Amnex 10
CONTEMPORARY OBSERVATIONS ON NINETEENTH CENTRY HURRICANES IN 3AIOA

1., From hie miseion on Upolu, the Rev. M. Barbutt wrote on 20 May 1856, aficr the
hurricane of 26 April:

"™The natives are working hard at their houses ... But a famine is before them.
Not a bread fruit tree is left and they were just recovered fully from the
effects of the great Storm of 1850",

and on T August 1856:

"ess moat of the large houses for the reception of visitors and for business
meetings are still as the storm left them, the disturbed state of the islands
[1.e. warfare] having prevented their re-erection. We are suffering from the
famine which I named as sure to follow the extensive destruction of the Bread
fruits and other trees .., years must pass before the district will have
another crop of bread fruits to gather - remarks which I have often heard in
conversation and in public addresses respecting the fearful visitation ..."

2. After the severe storm of April 1850, the Rev. G. Stallworthy wrote on
26 November of the same year:

“«oo gale we had in April ... was succeeded by myriads of caterpillars which
did great injury to the taro, stopping the growth of the plant, and destroying
the offshoots from which the succeeding crop is derived. The bread frit trees,
vhich the gale left standing, were 8o much injured by it, that they have not yet
begun to bear agzin. Thus there is a great scarcity of food, and diarrhoea and
dysentery are very common among the people".

(There are a number of references in the london Missionary Society Archives to
plagues of caterpillars following hurricanes; see also armex 1l).

3. The Rev. G. Drummond wrote from Saluafata on 19 June 1850 regarding the April
hurricane of that year:

"eeo bread fruit trees were turn up by the root or broken down by the wind,
and a very great quantity of the cocoanut trees destroyed. The oldest Samoan
living never saw a storm anything like it before. I hoped it might have some
effect in putting a stop to the war, but it seems to have produced no lasting
impression on the minda of the pecple".

4. After the "Great Hurricane" of 1889, Robert louis Stevenson was of the opinion
that the loases of ships and men of the German and United States navies was
significant in putting an end to hostilities and in bringing about the Treaty of
Berlin in 1899, The hurricane of 1889 caused great losses in Apia harbour, due

in part to failure of vessela to put tc sea in time through the tenseness of
political situation. The Germans and Americans each lost two ships, and 155 lives

between them. The British ship "Calliope” with 300 people on board, escaped to sea
at the last minute without loss.,

5. See amnex 11 for a missiopary's observations from the Cook Islands cn
traditional responses to hurricane, on one of the first ever disaster relief
efforts in the Pacific, and on islanders' views of it.

References {See bibliography):

London Missionary Society Archives: Navizator Islands and Samoa;
Mc¥av, CGR (1937): Stevemscn, R.L. {1012): Devartment of Statistics (197%),
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Armex 11

INDIGENQUS AND EXOGENOUS RESPONSES TO HURRICANE IN
THE COOK ISIANDS IN THE NINETEENTE CENTURY

l. \Writing from the Cook Islands, the Rev, Charles Pitman appears as a
particularly astute and forthright observer and correspondent. An especially
severe hurricane struck the Cock Islands arocund February 1841, and was followed
by another hurricane the same year.

2. Descriptione reaching London of conditions following the hurricanes prompted
a dipsaster-relief consigment of clothes for distribution to "orphans and other
cases of real distress", After acknowledging receipt, Pitman wrote {Rarotcnga,
31 December 1841):

"eas But after all, dear Sir, generally speaking the giving system is
a2 bad one ... There are many, as long as you will give, that will not work,
plant, or strive to cbtain what is necessary. If the people could get a sure
market for what they could grow, I have no doubt that they would plant so as
to obtain what was needful for their comforts, and what more is wanted? What

makes our poor pecple so destitute for clothing at present is, the destruction

of their bread fruit trees by the repeated hurricanes with which we have been

visited, and also the death of so many women, on whose labours in beating cloth

from the bark of the above tree ... the family depends for clothing”.
3. The hurricane of 1846 was also very severe in the Cook Islands.

4. 1In spite of (or perhaps because of) Pitwan's protestations concerning

consigments of clothing following the 1841 hurricanes, relief consigmments of
food were despatiched from London in response to descriptions of this hurricane
in 1846. On 7 July 1847, a letter "written by the Chiefs, Governors, landholders"
was despatched to express the gratitude of the islanders:

"Now the food you sent us has reached us. It was made known that the Churches

in Britain had sent it to the churches in Rarotonga. It came here in a ship
from (Sydney), and was divided on the settlements ... This was given out to
the Chiefs and Governors of the district, and they divided it among the
households ... We then asked our teacher how we were to cook it, the rice.
When he told us we were much amused. Having received our portion we began
1o cook it. Some baked theirs in the native oven. Some boiled it in pans;
and others tied up portions in the leaves of the ti tree and then cooked it.
There was no measure to our joy. You would have thought we were English.
Children and Men, and Women; thus eating our "Rice and Biscuit" ... After

the grle we had nothing but pumpkins which we used to eat with the root of the

e and the ae plants. Such was our food after the gale. We then planted
potato and tarc. No-one stood still., We were diligant in planting. So

that we are now eating mixed food: Bread fruit, Banana, Plantains and etc. ...

This is a strange land. There can be no other like it,"
5. But Pitman wrote, from Harctonga on 30 June 1847:

"I cannot however let this opportunity pass without stating my private views

in reference to the articles of food sent out for the use of the natives, viz.

Biscuit, Rice and Flour., 4nd I am conatrained to say that it is an almost
useless expenditure, and will really benefit the people but little, owing to
the length of time intervening between the hurricane and the arrival of
supplies, nearly 16 months. After the dreadful desolation occasioned by the
hurricane, our firet concern wasz, soon as they had erected huts to dwell in,
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to get thei= lands oleaved and plant extensively the sweet potato, being a
plant of speedy growths which theey did universally, men, women and children:
and in about five month#, they Imd abundant crops, and by keeping up the
system, have not wantwls till tihe present time; tho' they have been greatly
tired, owirg to subseqvent heavy gales of wind blowing down whole plantations
of Bananas just about ¥ DeaT, amd from an irmense mmber of caterpillars,
laying waste their tar patches, and potato beds, but encugh has been

spared to supply the whole poputation.

"Iy seasons of scarcity in thesg Islands, the Directors wust not consider it
a parallel case with ¢anishing &istricts in England, as the consequences are
not so alarming and fatals for when the food on which they chiefly subsist
fails, they have immeliate rscouzrse to the roots of the ti and mountain
plantain, and should these fail._._ their country aboumds with a great variety
of fern, which is a kit of foo@ of very little nourishment, yet it keeps
the people from actual atarvation for a long time, till planted food comes
to perfection, and caw P® proce==d by all classes. Where the loss of
acoustomed food is mtly felt Z= among the sick, as the sweet potato alone
has not those nourisi& qualites requisite to suatain their feable

frames ...

"Rice is an article food to wmhich the people here are not at all

accustomed, and the want of utemsils for cooking it, will be a great
diffioculty, as gcarvel¥ & Persc in our whole settlement posaesses such a

thing as a pot or pant boil < in, their own food not requiring such
articles for the puy¥° Biscuit when good, I consider the best, that

now sent is very insevavTe

"You will perceive th¢ above remarks refer to articles of food. Dr. Ross

informed us that the Sarectors were shipping a large supply of tools and
other articles to ass\#t the pemple in rebuilding their houses, schools,
Chapels etc. These s‘'l be invaluable, and emable us I hope to erect more
substantial buildinge $han they have hitherto been able to accomplish, Of

this we shall aprize ** soon az received”,

References
London Missicmary Sov\ety ArchTves; the Cook Islandu. (1832, 1841, 1846, 1B47).
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Annex 12
EPIDEMICS AMD POPULATION IN SaM0~

1. Cpidemics of diseases newly introduced hy Zuroapean explorers and traders have
been serious in the Pacific since the eigshteenth century. Influenza firat occurred
in Samoa In about 1830, and in almost every year for 2 long period thereafter. An
especially severe attack occurred in 1347. Whooping cough reached epidemic
proportions in 1849, as did mumps in 1851. Measles occurred as an epidemic in 1393;
dysentery and measles occurred in 1311; and mecasles in 1515.

2. Inter-tribal warfare, beginning a few years before 1830, continued for several
years. War occurred again in 1843, and again in 1369 for four years until 1873, yet
again in 1877 and, indeed, on and off up to the end of the ninateenth century. The
destruction of crops was a technique of war.

3. Though some contcmporary population estimates are opun to question, they are
consistent in suggesting a severe population dueline during the p.riod covered by
thase events from 1830 to the 1BBOs. Military and misaionary wctimates of
population made during the nineteocnth century were:

Ycar Estimated nopulation
1939 Af QQo
1855 40 000
1849 32 000
1854 29 237
1881 28 000
1486 29 000

4. During this period there wors eight rccordud damaginz hurricanas which arc
known to have caused temporary shortages of food according te scason by destroying
coconut and garden crops and by killing livestock. Thourh knowlcdge of wild plants
and roots which could be used as food was traditional, some mainutrition probably
resulted in post-hurricane periods. It is not possible to dctermine precisely
whcther post-war or post-hurricanc malnutrition contributed to 2pidemics although
there is the occasional suggostion that it did.

5. Thire were epidemics of influenza in 1918 throughout th: world, but in terms
of the national proportion of attributable deaths, tne Samox influcnza epidemic

of 1918 was onc of the most disaatrous epidemics anywherc ln the world during the
first half of the twentieth ccntury. About one-fifth of the national population

dicd. Figures of “nmative® population reported by Mew Zoaland arc:



TD/B/961
Annex 12

Year Native pepulation
1902 32 815
1906 34 962
1911 34 063
1917 37 225
1918 {Scptember) 38 302 (bufor: thc epidemic)
1918 (Dccaember) 30 738 (arter thc epidemic)
1921 32 953

6. The epidemic reached Samoa by a ship from Aukland. The phenomenon of containment
by islands can bn not-d here: neighbouring American Samoa escaped the epidemic
completely.

7. There was a further unspecified epidamice in 1923 but rigorous attention to
public health finzlly brought catastrophic epidemics to an end by the application
of villagc sanitation, systumes of notiflcation of communicable diseasza, food

and drug inspections, purification of wator suprlies, exaaination .and quarantine
of inconing vessels, instruction in hygicne for schoola, organization of women's
health committees in villages, and oxtenaive treatment of cndemic diseases
{hookworm, yaws and filariasis).

Refercnces (sew bibilopgrahy):

New Zzaland (1921); United Natlons Department of Social Affairs {1948).
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Aanncx 14
CA0F INSURANCE IN :LLURITIUC

1. 4n insurancc schome @xists for sugar cane, the oain erap of Mauritius, which
accounts far ovcr 70 per cuent of total oxports.

E. The main causes of variations in the yicld of sugur cane arc:

(a) Climatic factors - cyclonas, droughts, oxcessive rainfall * )

)
{b} Fires } risks beyond
} the farmers?
{c) Discases ) control
)
(d) Harmful insccts )

- The two insurable risks in 1974.

Fire inaurance

3. The Sugar Insurance Fund Board, established mz2inly for climatie risks, takas
on a smz2ll amount of fire insurance which is ccapulsory. Tni pemainder of fire
insurances 1s undertaken with commercial insurancce companies.

Cyclecne, drought and excessive rainfall insuranc.

4. Insuranca againat cyclone damege was enviszgad in 1907, and again in 1943,
After considerabla eyclone losses in 1945, assistance wad regucsted of the
British Government, which was granted on condition that the Hauritius Government
szt up a erop lnsuranc: scheme. The “Cyclon: aznd Drought Insurance Board of
Mauritius"” was established in October 1946 and the first peemiums paid covercd
the 1947 crop.

5. The fund was a self-help institution in which all planters and sugar-canw
millers participated. Those insurcd against cyclone and drought were compensated
at 75~80 per cent of the value of the ashortfall of sugar production after deducting
costs which would have been incurred Af the shortfall had not happened. The

annual premium was in the order of 4.5 per cent of the valuc of sugar insured.

The value of sugar insured was the avoerage for the thrze proeeding normal yoears
{now the three preceding best years of twelve),

6. There were no claims until 1957 which was declarcd a drought year; 9 million
rupces were paid in compensation., 1958 was a cyclone year for all the island;

1959 was a drought year for half the island. During these two years 27 million
rupees were pald in compensation for a period when 24 million rupees were cellactad
as premjiums.

7. Compcnsation for cyclone "Carecl" in 1960 amounted to 140 million rupees whereas
the reserves of the funoc stood at 124 million rupces. Reinsurance cover had been
bought, preventing the collapsc of the fund.
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8. The severe 1951 drcught and cyelonas of 1562 seriocualy reauceG the credit
balanc: of tha fund and 4 first loss percantage wne int.oducid o ne Yorne by all
insurers.

Thz Suwar Insursnce fund Boa.d

9. The Board encourages the improvcment of cultiwmtion mothods by revising
assesgmcnts of insuraple sugar where cortain improvenints have: baen mads in the
fi:ld. Compensation is pcduced in case of bad farming practices. The income of
cane planters is stabilized in years of shortfzll, and savings ars imposed during
prosparous years. Insurance is compulsory.

10. The Sug~r Insurance Fund Board has a total staff of 300 (at 1979) including
an inspectorate in 107 sub-officea. Administrative exp:nses imount to only

7 per cent of the gross premium income for tha Joue perind. The isiand is dividod
into 21 "Factory Area=-; tha plantera loeatced in a certain factory arca being
oblized to send their cane to that factory for crushing. Planters and millers
share 5 anc 25 . cant of th: insurabl: su:r value,

Reinsurance

11. The Board was in axistance from 1945 until 1958 before reinsurance was first
negotizted. Variouas uxcisscs-of-=loss covers were arransed betwsen 1957 and 1363,
after which covers were not rencwed, being considered too axpenaive. The table halow
shows tho premiuns receivad by rainsurers and the losacs they paid:  the reasons

for incrensed cost of rcinsurance becam: obvious:

Year Prumiuns recuivad Losses paid
1958/9 3 753 -
1360 2 524 34 120
1961 3 126 -
1962 3 059 2 T
1963 3 518 -
1964 5 838 20 450
1965 Ne reinsurance aoffocted -
1966 2 95% e
1967 4 158 -
1968 3 092 . .
Total: 32 121 57 281

12. Rainaurance was reinstated in 1972 on a stop-losa basis.

13, In 1975 tho Board recovered 126 million rupeus aftor cyclone "Gervaise®,
Thus thc importanca of reinsurance covers 1is illustratoed.

Referances (sec bibliography):

Bollereose (1979); Sugar Insurance Fund Aet (1974): Cyclone and Drought
Insurance Board (1971); Thc Sugar Insuranc2 Fund Board 1975-76 (1977:.
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THE SOUTH PACIFIC BUREAU FOR ECONOMIC CO-OPERATION (SOUTH PACIFIC ~ORUM):
DISASTER RELIEF FUND

1. In 1976 the economic arm of the South Pacific Forum, the South Pacific Bursau
for Economic Co-operation (SPEC), rzquestad from the Commonwealth Seerctariat a
project to eatablish guideclines for the managoement of a regional fund to provide
insurance for natural disasters. The resulting report, acccpted by the Forum in
the same year, analysed natural disaster eccurrence in the region of the {(then) nine
member countries, a/ and the needa which z2rose in the aftermath of disasters. The
Disaster Fund had boun established in 1973 by an initiating gift from the

Republic of Nauru of A$ 250,000 and agreements for equal annual contributions from
participating Govornments of A$ 5,000. The report cstablished managemont guldelines
whercby A$ 10,000 could bs committed, when requested, for any disaster in any
member country. The carthquake ccontrod on Honiara in the Solomon Islands in

April 1977 was the first occasion for thz: commitment of the Fund, which continued
to be administered by SPEC on the basis of the guidelincs established in 1976

until 1981, when certain modifications wera madu.

2. Durin3 the first five years of the Fund, financial azsistance was made for at
lecast cight natural disasters in five countries. Allocations hav: been

Fiji $10,000, except in tho case of Burricanz "Isaac in Tonga {(1932) when a total

of $F 25,000 was allocnted, $F 15,000 from the Disaster Fund. In 1980 SPEC allocatad
a total of $F 20,000 in respect of Cyclene "™Wally" in Fiji, $F 10,000 from the
Disester Fund.

3. In December 1981 the maximum disbursement for any single disaster was raised
from $F 10,000 to $F 15,000, Tonga (Hurricane “Isaac") baing thc first recipient

of the increased sum. At the sawoc time, the Fund having recachud its self-sustaining
target leval of $F 500,000, it was dctermined that annual contributions from membar
countries were no longer necessary.,

a/ In 1976: The Cook Islands; Fiji, The 5ilburt Isiands {new ¥iribati)-
Nauru; Niue; Papua Now Guinea; The 3Jolomon Istands; Tonga, and Samoa.
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Armext 1
CHRONOLOGY OF DAMAGING EVENTS IN FIVE SELECTED COUNTRIES
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