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How to cope with floods
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vide a signal about risk; in this case, it stifles it.
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and other disasters in Asia in 2014, only 8% were covered. The 
important, is correcting short-sighted government policy and Bank of International Settlements calculates that the worst 

natural catastrophes typically permanently lower the afflicted 
country’s gdp by almost 2%. America has the opposite pro- 
blem-the federal government subsidises the insurance premi­
ums of vulnerable houses. The National Flood Insurance Pro­

Judgment day
The overwhelming good news is that storms and flooding 
have caused far fewer deaths in recent decades, thanks to bet- gramme (nfip) has been forced to borrow because it fails to 
ter warning systems and the construction of levees, ditches charge enough to cover its risk of losses. Underpricing encour- 
and shelters. The cyclone that struck Bangladesh in 1970 killed ages the building of new houses and discourages existing 
300,000-500,000 people; the most recent severe one, in 2007, owners from renovating or moving out. According to the Fed- 
killed 4,234. The bad news is that storms and floods still ac- eral Emergency Management Agency, houses that repeatedly 
count for almost three-quarters of weather-related disasters, flood account for 1% of nfip’s properties but 25-30% of its 
and they are becoming more common. According to the Mu- claims. Five states, Texas among them, have more than 10,000 
nich Re, a reinsurer, their number around the world has in- such households and, nationwide, their number has been go- 
creased from about 200 in 1980 to over 600 last year. Harvey ing up by around 5,000 each year. Insurance is meant to pro- 
was the third “500-year” storm to strike Houston since 1979- vide a signal about risk; in this case, it stifles it.

At the same time, floods and storms are also becoming
more costly. By one estimate, three times as many people were Mend the roof while the sun shines
living in houses threatened by hurricanes in 2010 as in 1970, What to do? Flooding strengthens the case for minimising cli- 
and the number is expected to grow as still more people move mate change, which threatens to make wet places wetter and 
to coastal cities. The UN reckons that, in the 20 years to 2015, storms stormier. Even those who doubt the science would do 
storms and floods caused $i-7trn of destruction; the World well to see action as an insurance policy that pays out if the 
Health Organisation estimates that, in real terms, the global case is proven. However, that will not happen fest, even if all 
cost of hurricane damage is rising by 6% a year. Flood losses in countries, including America, sign up to international agree- 
Europe are predicted to increase fivefold by 2050. ments. More immediately, therefore, politicians can learn from

One cause is global warming. The frequency and severity Houston. Cities need to protect flood defences and catchment 
ofhurricanes varynaturally—Americahasseen unusually few areas, such as the wetlands around Kolkata and the lakes in 
in the past decade. Yet the underlying global trend is what you and around Pokhara in Nepal, whose value is becoming clear, 
would expect from climate change. Warmer seas evaporate Flood maps need to be up to date. Civil engineers, often 
faster and warmer air can hold more water vapour, which re- starved of funds and strangled by bureaucracy, should be 
leases energy when it condenses inside a weather system, building and reinforcing levees and reservoirs now, before it is 
feeding the violence of storms and the intensity of deluges, too late. The nfip should start to charge market premiums and 
Rising sea levels, predicted to be especially marked in the Gulf developing countries should sell catastrophe bonds. All this is 
of Mexico, exacerbate storm surges, adding to the flooding, a test of government, of foresight and the ability to withstand 
Harvey was unusually devastating because it suddenly gained the lobbying of homeowners and developers. But politicians 
strength before it made landfall on Friday; it then stayed put, and officials who fail the test need to realise that, sooner or lat- 
dumping its rain on Houston before returning to the Gulf, er,they will wake up toaHurricane Harvey oftheirown. ■

The to-do list goes far beyond getting to grips with climate change
nr HE extent of the devastation Again, that is consistent with modelsofa warmer world.
J. will become clear only Poor planning bears even more blame. Houston, which has
when the floodwater recedes, almost no restrictions on land-use, is an extreme example of 
leaving ruined cars, filthy mud- what can go wrong. Although a light touch has enabled devel-
choked houses and the bloated opers to cater to the city’s rapid growth-i.8m extra inhabitants
corpses of the drowned. But as since2000-ithasalsoledtoconcretebeinglaidovervastareas 
we went to press, with the rain of coastal prairie that used to absorb the rain. According to the
pounding South Texas for the Texas Dibutte and ProPublica, a charity that finances investiga-

sixth day, Hurricane Harvey had already set records as Ameri- tive journalism, since 2010 Harris County has allowed more
ca’s most severe deluge (see briefing). In Houston it drenched than 8,600 buildings to be put up inside 100-year floodplains,
Harris County in over 4-5tm litres of water in just 100 hours- where floods have a 1% chance of occurring in any year. Devel-
enough rainfall to cover an eight-year-old child. opers are supposed to build ponds to hold run-off water that

The fate of America's fourth-largest city holds the world’s would have soaked into undeveloped land, but the rules are
attention, but it is hardly alone. In India, Bangladesh and Ne- poorly enforced. Because the maps are not kept up to date,
pal, at leasti,2oo people have died and millions have been left properties supposedly outside the 100-year floodplain are be-
homeless by this year’s monsoon floods. Last month torrential ing flooded repeatedly.
rains caused a mudslide in Sierra Leone that killed over 1,000— Government failure adds to the harm. Developing coun­
though the exact toll will never be known. Around the world, tries are underinsured against natural disasters. Swiss Re, a re­
governments are grappling with the threat from floods. This insurer,saysthatoftheJsobnorsooflossestofloods,cyclones 
will ultimately be about dealing with climate change. Just as

the perverse incentives that make flooding worse.
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rains caused a mudslide in Siena Leone that killed overiooo-
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rT"lHE images were disorienting, the re- 
1 ports were surreal. Vast swathes of 

Houston were underwater. The highways

Colonies of fire ants, having swarmed to­
gether, were f
live embers. Alligators appeared, seeking 
higher ground. At a nursing home south­

several feet of water. A man caught a fish, 
by hand, inside his home.

gory 3 or above (that is to say, one with 
wind speeds over 95 knots, or 176km per 
hour) to hit the United States since 2005, 
the year Katrina devastated New Or- 
leans-a 12-year hiatus longer than any oth­
er in the historical record. It wrought most 
of its havoc, though, not through the 
strength of its winds but through the vol­
ume of its rains. “The breadth and intensity 
of this rainfall are beyond anything experi­
enced before,” the National Weather Ser- 

gauges measured more than 50 inches

I

will be coming."
But that uncertainty was one of the rea­

sons that local officials of both parties 
agreed with Mr Ulmer. For most of the cit- 

oiALiuuncuiuguv.uj, ies in the path of the storm, including
A week before Harvey arrived on Texas's Houston, a sedentary stoicism seemed the 
Gulf Coast, it was a mere tropical wave- most reasonable response. 1\vo million 
the spectral remains of a storm that had fiz- people live within Houston’s city limits, 
zled out in the Caribbean, enroute to Mexi- More than 6m live in Harris County and 
co’s Yucatan Peninsula. But then it reorgan- the rest of the greater Houston metropoli- 
ised itself abruptly and turned north, tan area. And by Friday afternoon, the
Sucking energy from the warm waters of storm was already bearing down on them.

n ’ - -1 ’------ - I** 20*'"” Uiim’rona Pita urQC hurtling
towards Houston less than a month after 
*********** 1.*.*..... Z ’ jgfs
had ordered an evacuation on similarly 
short notice, with awful results. More than 
100 people died in the attempted exodus 
and then the hurricane bypassed the city. 
------- r "j on the 
minds of Houston’s leaders, as did the fact 
that Harvey presented a different kind of 
risk. ’’We’ll have a lot of water," said Ed Em-

ternoon. "But it’s not the kind of water that»

w w ----------------------- ------------------------------- - ------- —v-x.,5

have caused far fewer deaths in recent decades, thanks to bet­
ter warning systems and the construction of levees, ditches 
andshelters.ThecydonethatstruckBangIadeshini97okilled _o---------- ........b „. umuocs *>m uewvuiages existing
300,000-500,000 people; the most recent severe one, in 2007, owners from renovating or moving out. According to the Fed- 
killed 4.234. The bad news is that storms and floods still ac- eral D----------- "'
count for almost three-quarters of weather-related disasters, flood 
and they are becoming more common. According to the Mu­
nich Re. a reinsurer, their number around the world has in­
creased from about 200 in 1980 to over 600 last year. Harvey 
was the third “500-year" storm to strike Houston since 1979-

At the same time, floods and storms are also becoming 
more costly. By one estimate, three times as many people were 
living in houses threatened by hurricanes in 2010 as in 1970, 
and the number is expected to grow as still more people move 
to coastal cities. The UN reckons that in the 20 years to 2015, 
storms and floods caused $L7tm of destruction; the World 
Health Organisation estimates that in real terms, the global 
cost of hurricane damage is rising by 6% a year. Flood losses in 
Europe are predicted to increase fivefold by 2050.

One cause is global warming. The frequency and severity 
of hurricanes vary naturally-America has seen unusually few 
in the past decade. Yet the underlying global trend is what you 
would expect from climate change. Wanner seas t 
faster and warmer air can hold more water vapour, which re­
leases energy when it condenses inside a 
feeding the violence of stor-’ • ■ ■ 
S’ ’ - . --- -
of Mexico, exacerbate storm surges, uuumg m me uoooing. 
Harvey was unusually devastating because it suddenly gained 
itrength before it i-.-ac.n .  > - -
lumping its rain

Mend the roof while the sun shines
What to do? Flooding strengthens the case for minimising cli­
mate change, which threatens to make wet places wetter and 
storms stormier. Even those who doubt the science would do 
well to see action as an insurance policy that pays out if the 
case is proven. However, that will not happen fast, even if all 
countries, including America, sign up to international agree­
ments. More immediately, therefore, politicians can learn from 
Houston. Cities need to protect flood defences and catchment 
areas, such as the wetlands around Kolkata and the lakes in 

--------3 &.^***.* jv* io wuai you and around Bokhara in Nepal, whose value is becoming clear, expect from climate change. Warmer seas evaporate Flood maps need to be up to date. Civil engineers, often
■-----water vapour; which re- starved of funds and strangled by bureaucracy, should be

leases energy when it condenses inside a weather system, building and reinforcing levees and reservoirs now, before it is 
feeding the violence of storms and the intensity of deluges, too late.The nfip should start to charge market premiums and 
Rising sea levels, predicted to be especially marked in the Gulf developing countries should sell catastrophe bonds. All this is 
af Mexico, exacerbate storm surges, adding to the flooding, a test of government, of foresight and the ability to withstand 
Harvey was unusually devastating because it suddenly gained the lobbying of homeowners and developers. But politicians 
itrength before it made landfall on Friday; it then stayed put, and officials who fail the test need to realise that, sooner or lat- 
lumping its rain on Houston before returning to the Gulf, er, they will wake up to a Hurricane Harvey of their own. ■
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The to-do list goes far beyond getting to grips with climate change
qp HE extent of the devastation Again, that is consistent with models of a warmer world. 
Xwill become clear only Poor planning bears even more blame. Houston, which has
when the floodwater recedes, almost no restrictions on land-use, is an extreme example of 
leaving ruined cars, filthy mud- what can go wrong. Although a light touch has enabled devel- 
choked houses and the bloated opers to cater to the city’s rapid growth-i.8m extra inhabitants 
corpses of the drowned. But as since 2000-it has also led to concrete being laid over vast areas 
we went to press, with the rain of coastal prairie that used to absorb the rain. According to the 
pounding South Texas for the Texas Tribune and ProPublica, a charity that finances investiga- 

sixth day. Hurricane Harvey had already set records as Ameri- five journalism, since 2010 Harris County has allowed more 
ca’s most severe deluge (see briefing). In Houston it drenched than 8,600 buildings to be put up inside 100-year floodplains, 
Harris County in over 4-5tm lines of water in just 100 hours- where floods have a 1% chance of occurring in any year. Devel- 
enough rainfall to cover an eight-year-old child. opers are supposed to build ponds to hold run-off water that

The fate of America's fourth-largest city holds the world's would have soaked into undeveloped land, but the rules are 
attention, but it is hardly alone. In India. Bangladesh and Ne- poorly enforced. Because the maps are not kept up to date, 
pal, at leasti.200 people have died and millions have been left properties supposedly outside the 100-year floodplain are be- 
homeless by this year’s monsoon floods. Last month torrential ing flooded repeatedly.
rainscausedamudslideinSierraLeonethatkilledoveri,ooo- Government failure adds to the harm. Developing coun­
though the exact toll will never be known. Around the world, tries are underinsured against natural disasters. Swiss Re, a re- 
govemments are grappling with the threat from floods. This insurer, says that of the Ssobn or so of losses to floods, cyclones 
will ultimately be about dealing with climate change. Just as and other disasters in Asia in 2014, only 8% were covered. The 
important is correcting short-sighted government policy and Bank of International Settlements calculates that the worst 
the perverse incentives that make flooding worse. natural catastrophes typically permanently lower the afflicted

country's gdp by almost 2%. America has the opposite pro­
Judgment day blem-the federal government subsidises the insurance premi-
The overwhelming good news is that storms and flooding urns of vulnerable houses. The National Flood Insurance Pro- 
havpraneaH r„. .. . >—j-- -« ■ gramme (nfip) has been forced to borrow because it fails to

charge enough to cover its risk of losses. Underpricing encour­
ages the building of new houses and discourages existing 

eral Emergency Management Agency, houses that repeatedly 
flood account for 1% of nfip's properties but 25-30% of its 
claims, five states, Texas among them, have more than 10,000 
such households and, nationwide, their number has been go­
ing up by around 5,000 each year. Insurance is meant to pro­
vide a signal about risk; in this case, it stifles it.

mua, uu...ub...b  1.1 “Evenifanevacuationorderhasn'tbeenis-
has experienced since Hurricane Sandy, sued by your local official, if you’re in an 

nousum were unuei werei. me iiigiiway^ which walloped New York and Newjersey area between Corpus Christi and Houston,
that encircle the city had become canals, in 2012. As The Economist went to press the you need to strongly consider evacuating,” 

" 1 ._, l._.L.o _' number confirmed to have died due to u" ”":'1 “tvhat van
floating around like rafts of Harvey was just 31, though it is sure to rise.

nuriicunc ikc, wiuui iui utuvuotuu *** 
2008, claimed 113. In terms of property

$30 billion.

nui i*i>, 1 CAn->

The unprecedented floods that Hurricane Harvey visited on Houston reflect a

most damaging weather event America
lino vr 1V.HVVW ******.*.*...-» —--------------------------------------— j j -

which walloped New York and Newjersey area between Corpus Christi and Houston,

number confirmed to have died due to he said at a news conference. “What you 
llai >CJ woo jx, 1; L> X rise, don’t know, and what nobody else knows 
Hurricane Ike, which hit Galveston in right now, is the magnitude of flooding that 

...b.... b.... ________ o______ ______ ’’’ 23 'r------------ —mi..

east of the city, half a dozen women sat in damage Harvey could well exceed Ike’s

Harvey was the first hurricane of cate- Six crooked highways

Gulf Coast, it was a mere tropical wave-

zled out in the Caribbean, en route to Mexi- 

ised itself abruptly and turned north. 
SucKmg eueigy imiii me warn, O. .........----------------j ------ „
the Gulf, it became a fully fledged hurri- In 2005, when Hurricane Rita was hurtling 
cane on August 24th. tc.va—; Ilouctcr. lose m

The next day the nws was warning, ac- Katrina had hit New Orleans, city lead, 
eneeu uem.e, me m.uvuu . curately, that “Harvey's forecast path is ’ ' ’ ’ '* i,“’
vice (nws) reported. Some weather slow and meandering, meaning a long du- 
gauges measured more than 50 inches ration flood threat with catastrophic re- 
(127cm) of rainfall between the evening of suits.” In Corpus Christi, the city closest to and then the hurricane bypassed t 
Thursday August 24th and the afternoon the hurricane's projected point of landfall, That experience weighed heavily
of Tuesday August 29th. If Harvey's rain the mayor, Joe McComb, encouraged resi- mtnAsnf Hanston’s leaders, as did
had been spread over the entire country it dents to evacuate voluntarily. The mayor 
would have stood the best part of a cent!- ofHouston, Sylvester TUrner, did not. That -------- -----------------
metre deep. afternoon the governor of ft'.xas, Greg Ab- mett.theHarrisCountyJudge.onFriday af-

The Houston floods make Harvey the bott, questioned the mayor’s decision, ternoon. "But it’s not the kind of water that
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gmentday
overwhelming good news is that storms and flooding 

e caused far fewer deaths in recent decades, thanks to bet- 
varning systems and the construction of levees, ditches charge enough tocoveritsriskoflosses.Underpricing

they are becoming more common. According to the Mu- ‘ o *.,1 . '
1Rc‘’fa reinsurer, their number around the world has in- such households and, nationwide, their number has been go-

; the third “500-year” storm to strike Houston since 1979.
It the same time, floods and storms are also becoming

damage was estimated at $io8bn. And
J  , „ some of its consequences were incalcula-

thousands had been displaced, all along ble. No one was prepared for the levees 
■’ - ----------- *- —1 —1:1*~ A—*J- surrot—— KT—-- -----u—’■ 17—

days, Americans watched helplessly as

of its survivors resettled in Houston, which 
was, at the time, more of a one-horse town. 

) JB .... u Their descendants, damp as they are, have
nation's oil and gas industry. By Wednes- fared much better. □

> we would ask people to evacuate from.”
Hours later Harvey made landfall just 

north-east of Corpus Christi as a category 4 
hurricane, with winds of over no knots. 
On Sunday morning Houston-the fourth- 
largest city in America, 300km away- 
woke up to catastrophe. The drama of the 
day was heightened by the fact that so 
many of the people affected turned to so­
cial media to send an sos. Local officials 
and law-enforcement officers, similarly, 
used social media to co-ordinate their re­
sponse. The tweets and Facebook posts 
that surfaced throughout the day asking 
for help were dispatches from a disaster 
that most Americans had not been expect­
ing and struggled to imagine.

The city of Houston tweeted that emer­
gency operators were overloaded: “If u can 
shelter in place do so, a few inches in your 
home is not imminent danger. Only call if 
in imminent danger.” The chief of police, 
Art Acevedo, warned people not to get 
trapped. “Have reports of people getting 
into attic to escape floodwater,” he noted. 
“Do not do so unless you have an ax or 
means to break through onto your roof.”

The sheriff of Harris County, Ed Gonzal­
ez, relayed sos messages between rescue 
attempts. “Got to use the kayak to pull out a 
family of 3 and their 4 cats,” he reported at 
one point on Sunday afternoon. Mr Em­
mett, the judge, called on locals with boats 
to step up. With the roadways flooded, he 
explained, “We can’t wait for assets to 
come from outside.” Hundreds answered 
the call.

Their efforts proved crucial over the 
next few days, as Harvey, having arrived, 
stayed put. Houston is flat and low-lying; 
its long-standing opposition to zoning has 
encouraged development that sprawls 
over an area larger than several states and 
pays little heed to the need for drainage. As 
the rain came down the streets filled up. 
Water had to be released from the two res­
ervoirs built to cope with such contingen-

r s so many people-the basin, which 
covers just 1% of the world’s land area, is 
home to one in ten of its people-flooding 
is a perpetual hazard. In the thickening 

thing to say for Houston’s spontaneous heat of every summer the locals greet the
_ j.----- j—ir-----—- ---------- — t t— monsoon with both relief and trepidation.

This year's monsoon has seen as many 
as 1,000 Indians killed in floods, half of 
them in the country’s poorest state, Bihar, 
where 12m people may have abandoned 
their homes. On August 29th 33cm of rain 
practically shut down Mumbai; on the 31st 
a building there collapsed.

In neighbouring Bangladesh, flooding 
killed more than 144 in August, with some 
urn people affected. As much as a third of 
the country was briefly submerged when 
waters peaked late in the month. A similar 
number lost their lives in Nepal.

The region has seen worse. In 2007 
floods killed 3,300 people in India and 
Bangladesh. In 2010 flooding killed 2400 
people in Pakistan, and in 2013 some 6,500 
people died due to floods in India. Bangla­
desh saw catastrophic floods in 1974,1987, 
19S8 and 1998, when the capital city, Dhaka, 
was inundated. In July 2005 Mumbai re­
ceived almost a metre of rainfall in a single >►

> A
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DELHI
A b elow-average monsoon can still 
prove deadly
V T 7TTH the giant Himalayas caging its 

j o ,  VV towering clouds, the great basin 
vey will take years rather than months, where the Brahmaputra merges with the 
And while rebuilding, Texas will have to Ganges and Meghna rivers is prone not 
confront questions that its leaders have only to heavy rainfall but also to sudden 
long preferred to avoid. The aftermath of deluges. Bits of the Indian state of Megha- 
the disaster will reveal whether the state's layareceiveovernmetres(36feet)ofraina 
investments in infrastructure have been year, making them the wettest places on 
commensurate with its pell-mell growth, the planet. Where there is so much water 
and whether it has taken appropriate pre- plus which
cautions in response to the projected im­
pacts of climate change.

In the meantime, there may be some-

-New Orleans

Observed precipitation
Last seven days, August 30th, 16:00 UTC 
0.1 inches 1 5
i i i
0.25 centimetres 2.5 13
Source: NOAA

to-do list goes far beyond getting to grips with climate change
rpHE extent of the devastation Again, that is consistent with models of a warmer world.
I will become clear only Poor planning bears even more blame. Houston, which has 
when the floodwater recedes, almost no restrictions on land-use, is an extreme example of 
leaving ruined cars, filthy mud- what can go wrong. Although a light touch has enabled devel- 
choked houses and the bloated opers to cater to the city's rapid growth-i.8m extra inhabitants 
corpses of the drowned. But as since 2000-it has also led to concrete beinglaid overvast areas 
we went to press, with the rain of coastal prairie that used to absorb the rain. According to the 
pounding South Texas for the Texas Tribune and ProPublica, a charity that finances investiga- 

1 day, Hurricane Harvey had already set records as Ameri- five journalism, since 2010 Harris County has allowed more 
most severe deluge (see briefing). In Houston it drenched than 8,600 buildings to be put up inside 100-year floodplains, 
ris County in over 4.5tm litres of water in just 100 hours- where floods have ai% chance of occurring in any year. Devel- 
ugh rainfall to cover an eight-year-old child. opers are supposed to build ponds to hold run-off water that
he fate of America's fourth-largest city holds the world’s would have soaked into undeveloped land, but the rules are 
ation, but it is hardly alone. In India. Bangladesh and Ne- poorly enforced. Because the maps are not kept up to date, 
at least 1,200 people have died and millions have been left properties supposedly outside the 100-year floodplain are be- 
leless by this year's monsoon floods. Last month torrential ing flooded repeatedly.
scausedamudslideinSierraLeonethatkilledoveri,ooo- Government failure adds to the harm. Developing coun- 
igh the exact toll will never be known. Around the world, tries are underinsured against natural disasters. Swiss Re, a re- 
smments are grappling with the threat from floods. This insurer,saysthatofthe$50bnorsooflossesto floods,cyclones 
ultimately be about dealing with climate change. Just as and other disasters in Asia in 2014, only 8% were covered. The 
ortant, is correcting short-sighted government policy and Bank of International Settlements calculates that the worst 
perverse incentives that make flooding worse. natural catastrophes typically permanently lower the afflicted

country’s gdp by almost 2%. America has the opposite pro- 
blem-the federal government subsidises the insurance premi­
ums of vulnerable houses. The National Flood Insurance Pro­
gramme (nfip) has been forced to borrow because it fails to 

shelters. The cyclone that struck Bangladesh ini970 killed ages the building of new houses and discourages existing 
,000-500.000 people; the most recent severe one, in 2007, owners from renovating or moving out. According to the Fed- 
•d 4,234- The bad news is that storms and floods still ac- eral Emergency Management Agency, houses that repeatedly 
at for almost three-quarters of weather-related disasters, flood account for 1% of neip’s properties but 25-30% of its 
they are becoming more common. According to the Mu- claims. Five states, Texas among them, have more than 10,000

sed from about 200 in 1980 to over 600 last year. Harvey ing up by around 5,000 each year. Insurance is meant to pro­
vide a signal about risk; in this case, it stifles it.

weather system, building and reinforcing levees and reservoirs now, before it is 
inesealevek ------- deluges. tooIate.Thc-NHPshouldstarttochargemarketpremiumsand
m!v.r? P'd ,0 be espeoally marked in the Gulf developing countries should sell catastrophe bonds. All this is
™wasunnll h addi"® n^ing. a test of government, of foresight and the ability to wfihXnd
meth before it a because 11 suddenly gamed the lobbying of homeowners and developers. But politicians
muffle it ra n ori h, b? “ 'hen s,ayed put’ and officiak who fail ,heneed 10 valise that, sooner ortat

P g on Houston before returning to the Gulf er, they will wake up to a Hurricane Harvey of their own. ■

re costly. By one estimate, three times as many people were Mend the roof while the sun shines
ig in houses threatened by hurricanes in 2010 as in 1970, What to do? Flooding strengthens the case for minimising cli- 
I the number is expected to grow as still more people move mate change, which threatens to make wet places wetter and 
oastal cities. The un reckons than in the 20 years to 2015, storms stormier. Even those who doubt the science would do 
ms and Hoods caused Sutrn of destruction; the World well to see action as an insurance policy that pays out if the 
ilth Organisation estimates that, in real terms, the global case is proven. However, that will not happen fast, even if all 
t ol hurricane damage is rising by 6% a year. Flood losses in countries, including America, sign up to international agree- 
ope are predicted to increase fivefold by 2050. ments. More immediately, therefore, politicians can learn from
one cause is global warming. The frequency and severity Houston. Cities need to protect flood defences and catchment 
lurricanesvarynaturally-Americahasseenunusuallyfev/ areas, such as the wetlands around Kolkata and the lakes in 
lie past decade. Yet the underlying global trend is what you and around Pokhara in Nepal, whose value is becoming clear, 
uld expect from climate change. Warmer seas evaporate Flood maps need to be up to date. Civil engineers often 
er and warmer air can hold more water vapour, which re- starved of funds and strangled by bureaucracy should be
ses energy when it condenses inside a weather syster ' "J' ■ •' • • • y’
ding the violence of storms and the intensity of deluges.

cies into the Buffalo Bayou that runs vey. The city’s approach to disaster relief 
through the centre of the city. One of them, was, in some respects, alarmingly ad hoc. 
Addicks Reservoir, overflowed for the first But thousands of people were rescued as a 
time in its history. result. It looks a far cry from Katrina, which

On Tuesday, the sun emerged over led, directly or indirectly, to the deaths of 
Houston, as Harvey continued to meander more than 1,800 people, mostly in Louisi- 
up the Gulf Coast. City officials warned ana. Roughly a million were displaced; the 
that the crisis was not yet over; the recov- ' 
ery, certainly, has not yet begun. Tens of

the Texas coast, to inland cities like Austin surrounding New Orleans to break. For 
and San Antonio; thousands more were days, Americans watched helplessly as 
still sheltering in Houston, waiting for the people drowned.
waters to recede from their homes. The deadliest hurricane in American

The damages will be immense, with history, though, was the one that hit Gal- 
implications far beyond the Gulf Coast: the veston in 1900, in effect wipingit out. Many
ports of Houston, Corpus Christi and ■
Beaumont are among the largest in the 
country and the region is the heart of the

Pc nil anH pas industrv. Bv Wednes-
day morning, more than 3m barrels a day 
of refining capacity-roughly half of Tex­
as’s total-was offline, including America’s India and Bangladesh 
biggest refinery, in Port Arthur. American yy j v •> 
petrol prices jumped. Antoine Halff of Co- 11 HF Cl 1111
lumbia University’s Centre on Global En­
ergy Policy notes that when Katrina hit 
New Orleans it was flooding that did most 
of the lasting damage to refineries. Since 
then flood readiness has improved, but 
Harvey's extraordinary rainfall might 
overwhelm all such preparations.

As state and national officials have al­
ready recognised, the recovery from Har-

Anton.il


The Economist September 2nd 2017

► 24-hour period.

ubmerged
Frequency modulation

number confirmed to have died due to

right now, is the magnitude of flooding that

ternoon. "But it’s not the kind of water that ►►
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Pushed to extremes

Thursday August 24th and the afternoon 
of Tuesday August 29th. If Harvey’s rain

Centuries ain’t what they used to be
■N1979 it was Claudette; in 2001 it was Alli- 
. son; now it is Harvey: in 50 years, the city

it the political fallout, the government cut 
the duty on rice imports from 28% to 2% 
and ordered 1.5m tonnes from overseas. 
That should succour the displaced as they 
watch the monsoon tail off and the waters 
recede-and start to prepare for the chal­
lenges of the next year. □

tR
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zled out in the Caribbean, en route to Mexi­
co’s Yucatan Peninsula. But then it reorgan- the rest of the greater Houston metropoli- 
ised itself abruptly and turned north.
Sucking energy from the warm waters of

have understood since the 1850s that hot­
ter air holds more water vapour; a law 

u. . - ..----------------- 1-------------- ■ ' *■. . lua’
icm a day to about 0.9cm a day over the tion states that for every degree Celsius of 
past 60 years. However its day-to-day va­
riability has increased. At some level, these 
stronger rains may be compensating for an 
overall weakening of the monsoon.

In Bangladesh, this year’s floods are the 
most extensive since 1998, when two- 
thirds of the country was inundated, over 
1,000 people died and 30m were affected. 
More than half a million houses have been 
destroyed; the overflowing Brahmaputra, 
locally known as the Jamuna, has washed 
away embankments and cut train links.

if this rainfall are beyond anything experi- 
rnced before,” the National Weather Ser­
vice (nws) reported. Some weather 
gauges measured more than 50 inches

J

models of the atmosphere as it now is and 
as it used to be to see how much of an im­
pact these effects might be having. They 
found that the planet Earth experienced 
12% more record-breaking downpours be­
tween 1980 and 2010 than might have been 
expected had the climate not been chang­
ing (see chart 2 on next page). The same 
year Reto Knutti and Erich Fischer at eth 
Zurich, a Swiss university, found that the 
warming recorded since pre-industrial 
times made new one-day records for rain­
fall over land 18% more likely. For 2°C of 
warming, the target below which coun­
tries vowed to keep global warming under 
the Paris agreement of 2015, the figure 
would rise to 40%.

Despite these general relationships, cli­
mate scientists have for the most part been 
cautious about blaming particular events 
on the climate change driven by the emis­
sion of greenhouse gases. Heavy storms, 
for example, result from a complex conflu­
ence of factors. What made Hurricane Har­
vey so unusual—and unusually destruc- 
tive-is that it intensified very quickly in 
the 24 hours before it hit Texas, thanks to a 
particularly warm eddy of water in the 
Gulf, and it then stopped dead in its tracks, ►►

5TIN,TEXAS
ie unprecedented floods that Hurricane Harvey visited on Houston reflect a 
oridwide trend
"'HE images were disorienting, the re-
 ports were surreal Vast swathes of ...

□uston were underwater. The highways which walloped New York and Newjersey area between Corpus Christi and Houston, 
at encircle the city had become canals, in 2012. As The Economist went to press the you need to strongly consider evacuating,” 
olonies of fire ants, having swarmed to- number confirmed to have died due to he said at a news conference. “What you 
‘ther, were floating around like rafts of Harvey was just 31. though it is sure to rise, don’t know, and what nobody else knows 
------ 1— ---------- j —i_-— tt—------ n._ ...u:* right now,is the magnitude of flooding that 

2008, claimed 113. In terms of property will be coming.”
bornene Uarrray nroii ovraori TVa’^ But that uncertainty was one of the rea-
S30 billion. sons that local officials of both parties

agreed with Mr TUmer. For most of the cit- 
Six crooked highways ies in the path of the storm, including
A week before Harvey arrived on Texas’s Houston, a sedentary stoicism seemed the 
Gulf Coast, it was a mere tropical wave— ’ ’ “

most damaging weather event America “Even if an evacuation order hasn’t been is- 
has experienced since Hurricane Sandy, sued by your local official, if you’re in an 
which walloped New York and Newjersey

ve embers. Alligators appeared, seeking Hurricane Ike, which hit Galveston in 
igher ground. At a nursing home south- 7—0 T- -—-
ast of the city, half a dozen women sat in damage Harvey could well exceed Ike’s 
everal feet of water. A man caught a fish, 
y hand, inside his home.

Harvey was the first hurricane of cate- 
ory 3 or above (that is to say, one with 
vind speeds over 95 knots, or 176km per Gulf Coast, it was a mere tropical wave— most reasonable response. T\vo million
lour) to hit the United States since 2005, the spectral remainsofa storm that had fiz- people live within Houston’s city limits,
he year Katrina devastated New Or- zled out in the Caribbean, enroute to Mexi- More than 6m live in Harris County and
eans-aiz-year hiatus longer than any oth- 
:r in the historical record. It wrought most 
)f its havoc, though, not through the a OJ    , o
strength of its winds but through the vol- the Gulf, it became a fully fledged hurri- In zoos, when Hurricane Rita was hurtling
imeofits rains. “Thebreadth and intensity cane on August 24th. towards Houston less than a month after

rainfall The next day the nws was warning, ac- Katrina had hit New Orleans, city leaders
curately, that “Harvey’s forecast path is had ordered an evacuation on similarly
slow and meandering, meaning a long du- short notice, with awful results. More than

- - --------- - ration flood threat with catastrophic re- 100 people died in the attempted exodus
(127cm) of rainfall between the evening of suits.” In Corpus Christi, the city closest to and then the hurricane bypassed the city.
Thursday August 24th and the afternoon the hurricane’s projected point of landfall, That experience weighed heavily on the
of Tuesday August 29th. If Harvey’s rain the mayor, Joe McComb, encouraged resi- minds of Houston’s leaders, as did the fact
had been spread over the entire country it dents to evacuate voluntarily. The mayor that Harvey presented a different kind of
would have stood the best part of a centi- of Houston, Sylvester Turner, did not. That risk. “We’ll have a lot of water,” said Ed Em-
metre deep. afternoon the governor of Texas, Greg Ab- mett, the Harris Countyjudge, on Friday af-

The Houston floods make Harvey the bolt, questioned the mayor’s decision. ,».«««« .

tan area. And by Friday afternoon, the 
storm was already bearing down on them.

towards Houston less than a month after

crops have been damaged, and farmers in 
the north of the country will not be able to 
replant their paddies. (As ever, Dhaka’s 
politicians have accused India of not giv­
ing them enough notice before releasing 
floodwater down the more than 50 rivers 
that flow from India to Bangladesh.)

But loss of life has been limited, in part 
because of investments in risk manage­
ment. The defences around Dhaka have 
held, though the city’s Flood Forecasting 
and Warning Centre says the level of the 
Brahmaputra is still threatening embank­
ments south of the capital. Forecasting has 
improved. Text messages are now used to 
warn of disasters. The days when cyclones 
would leave hundreds of thousands dead 
seem now to be in the past.

 . The government is providing food as- 
SiSgSsa sistance to 2.8m people. Sheikh Hasina, the 

prime minister, has reassured the public 
that there will be enough food. That she 

r  had to say so was disquieting. In usually
But the death toll in this year’s floods is food-self-sufficient Bangladesh, which, is 

still high—even though, according to the In- the world’s fourth-largest rice producer, 
dian Meteorological Department (imd), stocks are depleted. An earlier, unseasonal 
this summer has been no wetter than the flood ruined rice crops in north-eastern 
long-term average for rain across northern Sylhet and sent rice prices spiralling.To lim- 
India. Despite floods in Assam in April, in 
Gujarat in July, in Bihar in August and most-------------------------------------------------
recently in Mumbai, this monsoon’s rain- The chances of disaster 
fall is still some 3% below average.

This contrast is part of a pattern. In re­
cent decades the volume of rain brought 
by the monsoon (which in a typical year 
provides 85% of all India’s rainfall) has de­
clined; this year’s slightly sub-par affair is 
being greeted across most of the subconti­
nent as a welcome return to form after a 
couple of dry years. At the same time the 
incidence of short periods of sudden, tor- T1 
rential rain has been increasing, particular- J. ...
ly in July and August. A paper published in of Houston has been hit by three separate 
NatureClitnateChangein20i4byresearch- “500-year floods”. A 500-year flood does 
ers at Stanford states that the intensity of not have to happen only twice a millenni- 
extremely wet spells and the frequency of um. But a run of three in one place does 
extremely dry spells during the South make it feel as if the past climate were no 
Asian monsoon season have been increas- longer a reliable guide to the present-as if 
ing since 1980. “We are looking at rainfall the climate itself were changing.
extremes that only occur at most a few So, of course, it is. The world’s average 
times a year, but can have very large im- temperature is between 0.6 and o.7°C (11- 
pact,” says Noah Diffenbaugh of the Stan- i-3',F) higher than it was in 1979. Scientists 
ford Woods Institute for the Environment.

His team found that central India’s aver­
age July and August rainfall has fallen from known as the Clausius-Clapeyron eqi

warming, the atmosphere will hold 7% 
more moisture. In 1989 two Japanese re­
searchers used computers to model this 
phenomenon and concluded that this wet­
ter air would lead to more of the heaviest 
rains rather than, say, near-perpetual driz­
zle. it is thus no surprise that insurers see an 
increase in water-related disasters (see 
chart ion next page).

Other lines of evidence bear out the in­
surers' loss data. In 2015 researchers from 

„   the Potsdam Institute for Climate Impact
Over 6,000 square kilometres of standing Research in Germany compared computer
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he year Katrina devastated New Or- 
eans-an-year hiatus longer than any oth-

ff this rainfall are beyond anything experi­
enced before," the National Weather Ser-

would have stood the best part of a centi­
metre deep.

had ordered an evacuation on similarly 
short notice, with awful results. More than 
100 people died in the attempted exodus

various climate-change initiatives).
Understanding the risk of flooding in 

the future will demand pursuing many 
courses: statistics, simulations and sedi-

Alsoin this section
18 A deadly monsoon

19 Ever more frequent

ment and establishing their age using a 
technique which reveals when quartz in 
those sediments was last exposed to day-

ter Thorne of Maynooth University in Ire- 

of the Intergovernmental Panel on Climate 
Change and the current us Climate Assess­
ment. The good news is that scientists are 
on the case. Sadly, engineers and their po­
litical taskmasters have been reluctant to 
embrace the advances they feel they can of­
fer. They cling to “old data, poor data or no 
data at all,” gripes Mr Thome.

Perhaps, Mr Knutti ventures, they 
prefer what they know and understand. 
Swiss building standards have not been 
updated in 40 years. Updating noaa's At­
las 14 may require a political decision, and 
given the lamentable stance of the admin­
istration support is far from assured, Har­
vey notwithstanding. What looks certain is 
that Houston, Mumbai and a host of other 
cities can expect more "hundred-year” 
floods before the century ends. ■

1980 82 84

Source: Munich Re

ing of the Geological Society of America.
A greater respect for the past will help 

people modelling hazards. So will better 
statistics. Advances in so-called “extreme­
value analysis” have helped statisticians 
improve their projections of the under­
sampled tails in their data. And modellers 
can augment the real world with thou­
sands of computer-simulated scenarios.

Besides supplementing real-world data 
for statistical purposes, generating virtual 
weather this way is handy for risk assess­
ment. As Mr Alien remarks, “We are, al­
most by definition, harmed by events that 
haven’t happened before.” Lea Muller, a 
natural-hazards expert at Swiss Re, a rein­
surance company, recalls how one north- 
Atlantic storm simulation had charted the 
curious path that Hurricane Sandy subse­
quently took when it buffeted New York in 
2012. It was just one of many generated sce­
narios and came too late for the city to im­
pose stricter building standards, say. But it 
shows that scrutiny of possible worlds 
may alert people to potential perils in 
much the same way Mr Baker’s excava­
tions can.

In 2015 the Federal Highway Adminis­
tration asked the National Oceanic and At­
mospheric Administration (noaa) to as­
sess how much the assumption of an

1. ijjijA20 
hi.i . H r 1 11 -1 +
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Source: "Increased record-breaking precipitation events 
under global warming" by J. Lehmann etaL, October 2015
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he said at a news conference. “What you 
don’t know, and what nobody else knows 
right now, is the magnitude of flooding that 
tirill ho rrimino.”

But that uncertainty was one of the rea­
sons that local officials of both parties 
agreed with Mr Turner. For most of the cit- 

________________________ __ „_____________________________ ies in the Path of the storm' including 
ory 3 or above (that is to say, one with A week before Harvey arrived on Texas's Houston, a sedentary stoicism seemed the 
“d ~c:dc ever 7; '—.etc, er -c!.-—. per Gulf Coast, it was a mere tropical wave- most reasonable response. TWo million
lour) to hit the United States since 2005, thespectralremainsofastormthathadfiz- people live within Houston’s city limits.

- ' * zledoutintheCaribbean,enroutetoMexi- More than 6m live in Harris County and
CO'S Yucatan Peninsula. But then it reorgan- the rest of the greater Houston metropoli-

:r in the historical record. It wrought most ised itself abruptly and turned north, tan area. And by Friday afternoon, the 
if its havoc, though, not through the f ' ' -------------------r  ----------- ' -,"k—= J •k~~

88 90

2 • 2 : ‘ ' 1 “Evenifanevacuationorderhasn’tbeenis-
has experience'd since Hurricane Sandy, sued by your local official, if you’re in an

at encircle the city had become'car.als. in 2012. As The Economist went to press the you need to strongly consider evacuating,”
olonies of fire ants, having swarmed to- ’ ' ' J J r-™-™

Wet, wet, wet El
Number of global record-breaking precipitation 
events, compared to 15-year moving average
— Trend

Expected without
warming

ve embers. Alligators appeared, seeking
igher ground. At a nursing home south- -----.----------- --- ...
ast of the city, half a dozen women sat in damage Harvey could well exceed Ike’s
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i A rising tide

Natural-disaster loss events by cause
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LU Hydrological: Floods, landslides and avalanches i ■■
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r _j   . tan area. And by Friday afternoon, the
/ ?_ ’ ... I .... .1 J.. f.t Sucking energy from the warm waters of storm was already bearing down on them,
ttrength of its winds but through the vol- the Gulf, it became a fully fledged hurri- In 2005, when Hurricane Rita was hurtling 
ime of its rains. “The breadth and intensity cane on August 24th. towards Houston less than a month after

—a ------;. The next day the nws was warning, ac- Katrina had hit New Orleans, city leaders
curately, that “Harvey's forecast path is had ordered an evacuation on similarlv

vice (nws) reported. Some weather slow and meandering, meaning a long du-
gauges measured more than 50 inches ration flood threat with catastrophic re- . .
(127cm) of rainfall between the evening of suits.” In Corpus Christi, the city closest to and then the hurricane bypassed the city.
Thursday August 24th and the afternoon the hurricane’s projected point of landfall, That experience weighed heavily on the
of Tuesday August 29th. If Harvey's rain the mayor, Joe McComb, encouraged resi- minds of Houston's leaders, as did the fact
had been spread over the entire country it dents to evacuate voluntarily. The mayor that Harvey presented a different kind of 

of Houston. Sylvester Turner, did not. That risk." We’ll have a lot of water,” said Ed Em-
aftemoon the governor of Texas, Greg Ab- mett, the Harris County Judge, on Friday af-

The Houston floods make Harvey the bott, questioned the mayor’s decision, .,

► held between two high-pressure systems 
as though in a vice.

But the fact that severe storms, like Tol­
stoy’s unhappy families, all differ in their 
details does not mean that there are no 
generalisations to be made about the 
chances that something will make a family 
unhappy, or a storm severe. By running cli­
mate models again and again under differ­
ent conditions it is possible to get a sense of 
how much more likely a given event is un­
der today’s conditions versus yesterday’s. 
“If climate change doubles the probability 
of an event, there is a sense in which half 
the blame is attributable to humans," ar­
gues Myles Allen of Oxford University.

Since 2012 the American Meteorologi­
cal Society has published an annual bulle- rents in the distant past of Mars). The scars 
tin entitled “Explaining Extreme Events left by the biggest past events provide 
from a Climate Perspective". Sometimes benchmarks for what might happen again:

■ no link is found between specific meteoro- as Mr Baker puts it, “What has happened, 
logical anomalies and man-made climate can happen.” In 2013 he and his colleagues 
change: that was the case with Britain’s analysed 44 ancient inundations of the 
winter storms at the start of 2014 and the Upper Colorado River, estimating the 
water shortages in south-east Brazil later floods’ intensity from the volume of sedi- 
that year. In other cases- droughts in Kenya 
in 2012, a Japanese heatwave in 2013, tor­
rential downpours in south-west China 
two years later-signs of human exacerba- light. Their analysis showed that the river’s 
tion can be discerned. “soo-year floods” were twice as severe as

estimates based on modern records alone   
Comingforsometime implied:whathadbeenconsideredaonce- unchanging climate affects' “Atlas 14”,
All this matters because the models engi- a-millennium flood turns out to occur noaa’s repository of flood-risk estimates,
rieers rely on to build resilience into roads, more than once a century. Sanja Perica, who led the project, says the
buildings, bridges, dams and levees have Chinese hydrologists, prevented from idea was to see how greater weight could 
tended to presuppose that the climate of setting up modem rain-gauge infrastruc- be given to more recent data, which are
therecentpastrepresentstheclimateofthe ture in the 20th century by invasion, civil more indicative of what a hotter future
foreseeable future. This opens them up to war and the Cultural Revolution, have long may look like. “The project ended with
two sorts of surprise: that tomorrow's cli- relied on ancient records, both geological more questions than answers,” he admits,
mate may be different; and that the day-be- and human, to inform the design of dams But his team soldiers on (though some fear
fore-yesterday’s climate may have been and canals. Although in the 1990s Ameri- that the flow of federal cash for such pro-
more variable than their records suggest. ca’sBureauofReclamationdevelopedsim- jects may dry up under President Donald 
The likelihood of calamities that fall be- ilar techniques to study the potential risks Trump, whose budget has cut funding for 
yond the range seen in the recorded data is to large dams from very rare, extreme '------ —\
determined by extrapolating what the flooding, most Western hydrologists have 
“tails" of the sample distribution might tended to regard such things with scepti-
look like. Those extrapolations, it now ap- cism, highlighting the difficulty of reliably auuiuauuns auu seu
pears, have sometimes been conservative. interpreting the geological record. But in- ment studies all have a role to play, says Pt

Victor Baker, a palaeohydrologist at the terest in the field has grown. In September ter Thorne of Maynooth University in I”
University of Arizona, studies floods far Mr Baker will give the keynote address at a land, who contributed to the latest rep<
away in time and space (he is particularly big geologists’ shindig in London and, a ---------------..10—1 —Co­
reno wned for his work on catastrophic tor- month later, another to the annual meet-

most damaging weather event America

which walloped New York and Newjersey area between Corpus Christi and Houston, 
_  _______________ _ tA cfrnnnltr rnncirlnr nvariiatina ”

 a  number confirmed to have died due to 
ither, were floating around like rafts of Harvey was just 31, though it is sure to rise. 
------u— .it!----------------j —1~— Hurricane Ike, which hit Galveston in

2008, claimed 313. In terms of property will be coming.’ 
j4 **. /v/e U*-.rrrr.rr rxrall OVrOpH TVp'c "Rllt fllUt TITICF

everal feet of water. A man caught a fish, $30 billion.
y hand, inside his home.

Harvey was the first hurricane of cate- Six crooked highways
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PREAMBLE TO FLOOD HISTORY

The year, (1962 -1963), I spent in Washington at the National Science Foundation primarily 
o ved assignment to the Institutes Section as an Associate Program Director. In addition to 

vis' ing grantees and evaluating program initiatives, I also had an assignment to cover hearings on 
aptol Hill when discussion on issues of concern to NSF, especially relating to the budget, were 

scheduled for testimony or action. Since my academic institution was in Dan Flood’s congressional 
distnct and an NSF staff person with a connection to his home district, I always introduced myself 
to Dan and his staff person Mike Clark and office secretary Helen Tomascik. They knew Dan’s 
moods and behavior patterns and never failed to pave a path for seeing Dan on a “good” day.

In later years after I returned to Wilkes and later in my post Wilkes career when the independent 
sector had to provide testimony or simply a presence at a hearing, the new National Association of 
Independent Colleges and Universities, (NAICU) often had educational issues before Dan's 
committee They frequently called on PACU President Jim Ream or me to provide testimony or 
simply a presence, anticipating a welcome from Dan, which he always provided when residents of 
his district had an interest. Dan was the consummate politician. Jim Ream was one of the earliest 
recipients of a prestigious National Award, the Henry Paley Memorial Award for Outstanding 
Service to American Higher Education, for his articulate analysis of many of the issues of concern 
to higher education institutions from all sectors.

The accompanying article from the November 28,1977 Chronicle of Higher Education, is Dan at 
his best.

I
!
1

i Of particular interest to Wilkes was this relationship with Senator Warren Magnuson from 
Washington State. These two men basically initiated and controlled the major budget components 
of the House and Senate subcommittees on Labor, Health, Education and Welfare and Dan also 
was the Chair of the subcommittee on Defense. He personally had initiation and oversight of 
two/thirds of the entire United States Budget!

That was real power and Dan knew how to use it.

When the flood from Hurricane Agnes inundated the Wyoming Valley, Dan went on a mission to 
take care of his people. He called on his friend “Maggie” and within five weeks executed a totally 
new piece of legislation, the Federal Emergency Management Act, (FEMA), with the always critical 
funding provided for implementation.

Senator Magnuson orchestrated the support of his Senate colleagues. As I was led to understand, 
“Maqqie” used as the “precedent” for getting their support for extending federal financial aid in a 
natural disaster to a “private institution", a 1964 earthquake that had struck Fairbanks, Alaska. The 
earthquake had destroyed the only hospital providing service to that population. It happened to be 
a Catholic Hospital and the Congress had supported allocation of funds for re-building that hospital. 
It was the first private non-profit institution to receive federal aid to assist in disaster recovery! The 
Bill's in the House and Senate providing assistance to “All” institutions affected by Agnes were 

approved.
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Diane Drowns
IDelaware Valley

(Story in Stroudsburg Section)Camp Davis: They Survived—Others Didn’t

AUGUST 18-19, 1955

Easton, Penna.THE EASTON EXPRESSPublished by

PRICE $1.00 A COPY
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A Pictorial Coverage of the Flood Disaster by The Easton Express in the Lackawanna, Lehigh, 
Brodhead, Delaware, and Bushkill Valleys, Including Heretofore Unpublished Photographs.
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THE WRATH OF AGNES - Carl J. Romanelli and William M. Griffith
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This publication is one of the most complete and inclusive reports of the Agnes 
Flooding on the various communities of the Wyoming Valley.

The early pages have photos of the major political figures who early on were 
involved in assessment of the recovery challenge. Pages 10 to 16 show the 
presence of Gov. Milton Shapp; Secretary George Romney from the federal Housing 
and Urban Development agency; Sen. Hugh Scott; Cong. Dan Flood; Gen. Frank 
Townend, head of Civil Defense for PA; Max Rosenn with Dan Flood and Hugh 
Scott,
This report covers many of the valley communities with damages shown to homes 
and businesses.
Pages 21 to 35 show the devastating impact on many areas of Wilkes - Barre; and 
the surrounding communities of the Valley.
Of particular interest is the section on the Forty Fort Cemetery; pages 80 to 83. 
Wilkes Placement Director lived directly across the street from the cemetery and 
watched from his front steps as a large tree in the middle of the grounds suddenly 
started to shake and erupted straight up out of the cemetery grounds with hundreds 
of caskets and bodies from broken coffin containers being carried away by the 
rushing waters. It is noted that the estimate was that two thousand bodies were 
displaced by the eruption of the river water that actually went “under” the dike from 
the tremendous hydrostatic pressure that had built up at that point in the river. Other 
photos in some of the publications show the actual breach point and the steel piling 
displaced by that water pressure. National Guard units and graves registration 
personnel from the military collaborated with local personnel to recover, identify and 
re-bury as many bodies as possible but some were lost forever in the raging waters.
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This publication is a report of the Pennsylvania State National Guard.

Page 5 shows a photo of the homes on S. River Street where the dike was breached 
and a photo of the cemetery after the flood waters receded.

Page 30 shows photos of the ceremonies on the river common honoring M/SGT 
Robert Whitman who died in the line of duty while working on the Wilkes College 
campus. This unit provided for replacement of an organ in the fine arts center as a 
memorial to M/SGT Whitman.

Page 32 is a map of the entire state and the areas of National Guard involvement in 
post flood recovery.

In early 2017 in a casual conversation with my neighbor Robert Risaliti, we got to 
talking about the 1972 flood in Wilkes-Barre and he mentioned that his unit had been 
called up and assigned to the Forty Fort area. He became involved in the cemetery 
clean up and despite this being many, many years later, became really emotional 
about the experience. There was a military graves unit assigned to the task of 
identification of remains and the task of reburial..Photos of the treatment of the 
remains are pretty rate and the subject is usually dealt with in a very general way.

May 19, 2017 
F. J. Michelini
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Forty Fort Cemetery

a • 4«

F. J. Michelini, May 19,2017
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This "Photographic Collection of Wyoming Valley Disaster”, is a small and selective 
collection of some critical elements of the flood event. The photo of the County 
Courthouse is one of the very few I have seen and reflected the rise in elevation of 
that section of Wilkes-Barre adjacent to King's College.

The Wilkes College campus consisted of 59 buildings, many of which were the old 
family homes of the “first families” of the time. These homes had been 
“Grandfathered” in to zoning requirements required by later state requirements.

Every Wilkes building was under water to a significant degree except the visiting 
team locker room on the athletic field across the river in Kingston. That building had 
previously been the location of the elevator shaft machinery servicing the mines of 
the area and was the only facility of the college above the high water mark.
It has since been remodeled with significant additions and serves as the center of 
the current University outdoor athletic complex.

Of particular technical interest is the photo on the inside back cover. This shows the 
west shore steel dike pilings at the bend of the river at the Forty Fort Cemetery. 
The “River” is on the far side of the pilings but the position of the pilings show the 
“base” of the pilings flowing away from the river itself! The engineering explanation 
is confirmed by eye witness account of JohnChwalek, who was watching from his 
home across the street, that a large tree in the center of the cemetery actually began 
shaking and moving, then finally erupting into the air as “underground” water rushed 
“UNDER” the pilings and took caskets and bodies above to the rushing waters that 
flowed through to Kingston. Engineers established that the hydrostatic pressure 
created by the immense volume of water above simply overwhelmed the capacity of 
the dike system to contain it.

As a result of federal redevelopment in the Courthouse area, King's College enjoyed 
acquisition of significant property in that area which enabled construction of facilities 
to meet college needs. At the time of the flood they occupied about five buildings that 
were on the fringes of the high water level reached by the flooding. Most of the flood 
effects were to the basement areas of some of those buildings.
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F. J. Michelini, May 19,2017

For my years at Wilkes the college photographer was a member of 
the Kozemchak family photographers pictured on the back 
page of this publication. Jimmy Jr. is the one I remember 
during the years of my administration.

This publication has to rank among the best and most 
complete inventory of flood photos of Wilkes-Barre and 
neighboring communities. An introductory text succinctly 
summarizes the post flood activities in many valley 
communities.

As I prepare this for the Wilkes Archives in May of 2017 
I have numbered the pages to make it easier to reference 
specific photos.

Some comments in red ink were recorded by Anne Marie 
Michelini when she reviewed this publication shortly after 
publication.i

A PORTRAIT OF AGNES 
Photographers - Kozemchak Family
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A PORTRAIT OF AGNES PART TWO - PERSONAL COMMENTARY
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This publication provides a good base for recording my personal experiences 
during the flood itself and to the post -flood recovery of the college. I have taken the 
liberty of numbering the pages to make accurate reference more convenient.
F. J. Michelini, May 19,2017.

It is hard to describe the very limited role of government in the social and 
political culture of the post WWII world. The immediate post war expansion in 
education resulting from the G I Bill was accompanied by funding research in the 
sciences that led to rapid and profound change. In medicine the introduction of 
penicillin during the war precipitated the rapid expansion of research in antibiotics; 
the equally profound impact of scientific research and engineering that resulted in jet 
aircraft and atomic weapons continued during the "Cold War” competition developing 
between the Soviet Union and the U. S. resulted in an unanticipated continuation of 
research in many new areas that followed on war time initiatives. The rapidity of the 
post war advances in mathematics and in the continued development of computers 
originally designed to permit more accurate weapons and delivery systems but 
became critical in analyzing encrypted messages transformed the concept of 
information systems. The rapid focus of research on advanced jet propulsion and 
rocketry led to decades of space research and put man on the moon!

Suddenly the pre-war culture of post secondary education and access to 
advanced professional school limited to family members or the economic elite 
abruptly ended and a vast range of higher education became accessible to a very 
broad range of the American society. The limited view of professions being closed to 
women, people of color, and/or of limited economic and social status was 
transformed. Wilkes College had been born in that period of recognition of the need 
for societal change and was an active participant in that societal transformation in 
the Valley. The 1947 ascendancy to College from the Junior College mission in this 
post war world positioned it to flourish in this new focus on education and science.

The continuing threat to democracies by other ideologies provided increased 
federal government incentive to continue the support of the war time research efforts 
and the National Science Foundation was created and funded to achieve that federal 
objective. Pell grants, now Basic Education Opportunity Grants, (BEOG) and support 
for early student introduction to research initiated an increasing change in the role of 
the federal government in all kinds of areas previously exclusive to state funding and 
oversight.

A Wilkes Board member, Walter Carpenter, had been a war time business 
leader at the Du Pont Corporation and saw the role that Wilkes College could play in 
this new environment. He personally donated funds to build a state of the art science
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F. J. Michelini, May 21,2017

■

building that provided for high quality science teaching and research in a facility to be 
named for his life time friend Admiral Harold Stark. When I arrived at Wilkes fresh out 
of graduate school in 19551 found an institution poised to enter this new age in 
educational opportunity. I submitted a proposal for and received a National Science 
Foundation research grant that involved students in undergraduate science and 
success of that program led to an invitation from NSF to me to spend a year in 
Washington, D.C. working in the Institutes Section of NSF observing programs 
designed for science teachers in the nations’ high schools. New curricular materials 
had been developed in Mathematics, Physics, Chemistry, and three curricular 
models in Biology. This experience in turn led to Wilkes conducting a number of 
summer institutes for science teachers from all over the country.

This is a simplistic overview of the postwar culture that also maintained 
federal involvement in the war time civil defense structures. They were “not" totally 
disbanded and with the “Cold War” assuming a more dangerous world the civil 
defense structures had been assigned important state responsibilities. Governor’s 
had dominant roles in maintaining National Guard facilities and training and this was 
reflected in the government responses to the devastation of Hurricane Agnes in June 
of 1972. This is all a prelude to Page 3 of this publication which profiles the roles of 
the three major Civil Defense figures that coordinated the initial responses to Agnes. 
Major General Frank Townend; Lt. Colonel Nick Souchick; John McCormick,Esq. 
Other than those three men and the National Guard organized within the state of 
Pennsylvania the flood experience led to a new era of federal financial involvement 
and oversight of many areas new to the federal level of government. 
The extreme and unexpected nature of this unique natural disaster was to change 
the role of the federal government in what had been uniquely state functions.

The evolution of the resulting centralization of disaster relief at the federal 
level after Agnes is a doctoral dissertation in and of itself .The unique location of this 
disaster in a major state, with a powerful figure, Congressman Dan Flood controlling 
the House of Representatives budget planning process in the sub-committees of 
Health, Education, and Welfare, (HEW), and Defense appropriations, constituting 
two thirds of the U.S. Budget at the time, in a Presidential election year, was a 
powerful testament to a higher power at work!
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SELECTED PHOTOS OF SPECIFIC INTEREST in A PORTRAIT OF AGNES
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Pg. 3 - Civil Defense Officials Townend, Souchik, & Me Cormick
Pg. 7 - Fire Departments had fire fighting equipment for unique environments where 
there are no fire hydrants or on scene pumper tank trucks to provide water. The 
photo on the bottom right corner of this page shows a small portable gas fired engine 
that could draw water from a flooded basement or for pumping water from a 
swimming pool for example to use in fighting a fire. Actually fighting a fire during a 
flood is a very difficult task. Hydrants are under water and pumper tank trucks cannot 
reach flooded areas if streets are impassable.

The fire department solution in a flood situation is to form a fire team in boats 
that can reach the fire site. The two college boats functioned as a team for most of 
the period of the flood and many photos in this publication show these “teams” of 
firefighters.

Page 46 shows a rare photo of one of the Kozemchak Family photographers who 
took the photo in this publication. Rarely does the “photographer” get his picture 
taken but apparently Jim suffered some injury and the camera found him on the 
other end outside the Paramount studios.

Pg’s 58 to 64 show various street scenes in communities during the floods of 1902 
and 1936 which were the two major flood events experienced prior to Agnes in 1972.

Page 61 has a fascinating photo taken during the 1902 flood showing many 
mansions that later became the heart of the Wilkes campus. The building first on the 
left is the Conyngham family home that housed the Chemistry department when I 
first arrived at Wilkes in 1955. The carriage house behind this home had been 
converted to serve the Biology department and had a large lecture room on the first 
floor that accommodated the entire faculty for faculty meetings conducted by 
President Farley.

The second floor conversion housed the laboratories for all of the Biology 
courses offered at that time. By 1957 the new science building, Stark Hall, was 
completed and had state of the art biology laboratories and classrooms fully 
equipped with monocular and binocular microscopes with the Chemistry and Physics 
departments similarly equipped to meet every research and teaching need for their 
course offerings. Out of this picture view at the far end of the block were Chase and 
Kirby homes later acquired by the College.

Page 68 has photos of the Wilkes campus during the cleanup process. Two of my 
daughters are in the group photo that was checking in at Weckesser Annex,.
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Students would arrive early to help in clean up and attend classes which began at 4 
p.m. and end before the city closed down for the night I have not yet worked out 
identities for all of the staff in these photos but remember them well.

Page 69 shows the kind of mess the National Guardsmen faced. Basement mud 
cleanup is indescribable. Soaked carpeting and office files were totally immersed 
and water soaked and despite the best efforts to salvage critical records, much was 
lost. Also see page 110 for National Guard at work.

Page 77 shows groups of Mennonite and Amish who were experienced and 
available for disaster relief anywhere they could be of help to others. 
Before Agnes I did not know that only three organizations were federally recognized 
and pre -approved for disaster relief work; the American Red Cross; the Salvation 
Army; and the Mennonite Disaster Relief Service. They were truly amazing and 
would just knock on a door, come in, and do whatever they could to clean up and get 
families back in their homes. The roles of the Red Cross and Salvation Army dealt 
with the people problems and provided the organizational skills to house and feed 
both victims and workers engaged in the recovery itself.

Page 119 has a memorable photo for me in the lower right corner.
I made general trips around the campus and around town and on one of my trips 
around Public Square I saw a Beer truck unloading cases of beer, (or so I thought). I 
quickly drove up to the truck and asked if I could load up the Jeep to take some back 
to campus for the National Guard guys working so hard in what was by then a very 
hot, dry, and dusty Wilkes-Barre.
When I got back to campus the cases of beer disappeared rapidly until we came to 
realize that these cases had been filled with clean WATER by the breweries and 
sent to Wilkes Barre where clean water was badly needed.
That experience quickly led to a visit to the Stegmaier Brewery and when I described 
the plight of our national guardsmen working under these conditions they promised a 
keg of beer to be picked up before noon every other day, shared alternately with the 
Gibbons Brewery. This provided for a daily “Beer Run” by Dr. Mike who would have a 
cold keg placed in the trunk of his 1964 Ford Falcon Convertible.
I tried to make that beer run personally just to see these troops lined up with their 
canteen cups waiting for that refreshing pick me up. Other college personnel kept up 
that tradition until the troops stay in Wilkes-Barre ended. The Falcon survived as a 
pretty beat up rusted “old” car and much to my surprise Anne Marie agreed to me

Pages 89 to 108 show a number of street scenes from areas of the city, and Pages 
109 to 118 show street scenes from Kingston.
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Francis J. Michelini - May 21,2017

■41

■

replacing that car with a one year old 1971 Chevrolet Malibu 350 convertible that 
now has over 250,000 miles on it and resides on my nephew's home in Berwick. My 
girls used that car through high school and college years and it was always a 
reminder of the flood experience.

There are a number of pages repeating some numbering but the last few 
pages return to Wilkes Barre streets and to medical services at College Misericordia 
with a final page photo of Wilkes President Francis Michelini with Frank Carlucci, 
President Nixon’s designated representative to oversee the entire flood recovery 
effort. He was a remarkable man and brought order out of the initial sometimes 
chaotic recovery leadership.
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A PORTRAIT OF AGNES - PART THREE
In completing as much as I can of my personal involvement in flood events 

before a meeting scheduled for tomorrow at the University to review a file of 35 mm 
flood slides, I am trying to finish up some of the individual reports of events reported 
in the various publications of flood photos from 1972. This particular photo is from 
The Portrait of Agnes publication from the Kozemchak Photographers.

This particular photo of the fire burning in the buildings on Northampton Street 
is one that I was personally involved in. In some earlier writing I noted the use of two 
boats from Wilkes College. One was the environmental science boat and its partner 
was my own boat. Both were purchased from Woolbert’s in Kingston at the same 
time. They were Glassmaster tri- hull catamarans with 55 hp Evinrude outboard 
motors. The green college boat was for the new environmental science program use 
in various lake and river analysis research and the yellow hull boat was bought by 
me personally for use in family vacations at the New Jersey shore.

These two boats were under the direction of the fire department personnel 
and generally utilized as a working pair for rescue and other purposes. Assignments 
ranged all over the map as needed but the primary function was to be prepared to 
deal with any actual fires in buildings. That is especially dangerous and frustrating to 
firemen since although surrounded by water, fire hydrants are inaccessible and 
equipment to fight fires was constantly rotated between pairs of boats that would 
transfer the necessary equipment between fire crews who spent an hour or two 
resting but available for any fire emergency. There were actually three fires during 
the Saturday/Sunday period of June 23/24 but by far the worst was the fire in the 
industrial section of buildings on Northampton Street that started in a warehouse at 
the corner of Pennsylvania Avenue.

A report came in late in the day to check out a report of a small fire in a 
building at the corner. Both boats proceeded to that area and night had fallen so we 
could see the glow reflected off the water through the windows in the building. The 
water level was about eight or nine feet and there was about a foot or two of air 
space below the second floor. It appeared to be an electrical short with ignition of the 
wood plank flooring ot the second floor imminent. The fire fighting procedure was to 
start up the gasoline powered pump engine located in one boat and pump water into 
the hose and fire nozzles located in the second boat that would then get water on the 
fire before it spread. There were firemen in both boats and I was piloting the boat 
with the hose that would get water on the fire before it spread. That was the 
operational procedure and after getting in position the firemen in boat one with the 
pump engine started the engine up. It fired and began to pump water into the hose
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Everything went well and z 
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Everything went well and after the pump started my boat crew proceeded to 
break the glass to get the hose water on the fire. To everyone's dismay, just as the 
window broke the water pump stalled and desperate efforts to start it were to no 
avail.

The unintended result was that the breaking of the window allowed fresh air 
to be sucked into the building and the small red fire suddenly flashed into a major fire 
with dense smoke now pouring out of the window. Both boats lost all sense of 
direction and the current pushed us both away from the burning building and out into 
clear air. In just a few minutes the fire spread throughout the building and it was 
apparent that now the entire block of buildings leading up to South Main street would 
also catch fire and put the entire center city at risk. Things really looked desperate.

The hose guys in my boat came up with the idea of going back to the 
Northampton Street boat ramp area and looking for a fire plug and hooking up hose 
line to try to drag out into the water to try to stop that growing fire. Fire Trucks on dry 
land hooked up hoses to the fire plug and their pumper truck and we hooked the 
hose line to the water ski hooks on the back of the boat with some strong rope and 
dragged the hose through the river water. It was a hard pull against the current and I 
remember maxing out the power in the engine as we started up Northampton to the 
fire. It was very tough going but we finally made it to a narrow alley way across from 
the B’nai B’rith apartments.

IN THIS PHOTO IN THE LOWER LEFT HAND CORNER OF THE PICTURE 
YOU CAN SEE TWO FIREMEN ON THE ROOF OF THE BUILDING ACROSS THE 
ALLEY FROM THE BURNING BLOCK.

Notice that there is a telephone pole along the side of the building.
THOSE TWO FIREMEN SHINNIED UP THE POLE AND PULLED THE HOSE WITH 
A SPLITTED ADAPTER UP ONTO THAT ROOF AND GOT TWO STREAMS OF 
WATER ON THE FIRE THAT HAD ALREADY CONSUMED THE ENTIRE BLOCK 
OF THE STREET.

Once I got those men and the hose on that roof I backed off and tied up to the 
roof of the entrance of the apartments and just sat and watched for hours in case the 
fire jumped the alley and the firemen had to be removed.

THEY STOPPED THAT FIRE FROM JUMPING THE ALLEY AND 
DOWNTOWN WILKES BARRE WAS SAVED. UNSUNG HEROES INDEED!

Post script: When the flood water finally receded I got my boat back on its 
trailer and towed it back to River Street and parked it on the lawn by the theater. I 
went to do a TV interview and when I returned later that night it was gone!

THE BOAT AND TRAILER WERE STOLEN! GONE! NEVER SAW IT AGAIN. 
BUT THE COLLEGE BOAT LIVES ON IN A GARAGE AT THE ATHLETIC FIELDS.
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DISASTER of 1955

!

THE SUMMER OF 1955

1

FJM (April 2017)

L

Little did we realize that we were only days after "The Great Flood of 1955” that is 
described in this publication. Our life in Wilkes-Barre "began" after a record flood and 
basically "ended” in 1975 after a similar record breaking flood in 1972! It seemed our 
life at Wilkes was “Book Ended” by record setting floods!

Our trip was on the typical two lane, black top roads that linked cities and rural towns | 
and our route took us from New Jersey, my home, along the banks of the Delaware 
River heading up to Northeastern PA. I had spent all my pre - war childhood 
summers at my Grandfather Marchetti's farm in Nuremberg, just outside of Hazleton, 
PA which was in the general direction to Wilkes Barre. It was a very scenic drive but p 
as we got further north along the river towards the Delaware Water Gap we started j 
to notice pretty severe damage to properties along the river.

-
■
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L

Picture Story of Greatest Catastrophe in the 
History of Hunterdon and Bucks Counties

In mid - summer of 19551 signed my contract of employment at Wilkes College and 
Anne Marie and I planned a late August trip to Wilkes - Barre to look for an

’ apartment. The Interstate Highway System was in the process of development as 
one of President Eisenhower’s post war projects. He had come to appreciate the 
significance of the German Autobahn system of highways which was the critical 
supply system across Germany and was a logistical advantage throughout the War. 
He was determined that America needed a coordinated highway system for post war 

■i economic development. i If I14 ir 11
j i; >’ th

j
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By Helen Kaiser00 r:

■

According to the National Weather Service, Agnes "re-wrote the book on inland flooding and the impact 
a tropical storm can have hundreds of miles from the coast."

At 6:15 a.m. Saturday, June 24, the river crested in Wilkes-Barre at 40.9 feet, about 5 feet higher than 
protection levels.

Now a resident of Mechanicsburg, Pa., Michelini, 87, has vivid recollections of those high-water days. He 
was able to assist with dramatic rescues and help firefighters and utility workers by piloting through 
flood waters in a 60-horsepower motorboat the college owned for its environmental sciences program.

No one who experienced 1972's Tropical Storm Agnes will likely ever forget it. Described then as the 
nation's worst natural disaster, more than a hundred people were killed; and at least 387,000 people 
were evacuated. Property damage was estimated at more than $3 billion—$16.3 billion in today's 
dollars.

By far, the worst damage occurred in Pennsylvania, with more than $2 billion in losses occurring in the 
Susquehanna River basin. Wilkes-Barre took the worst beating of any community in the state, then- 
Governor Milton Shapp said at the time.

While the June 19-24 event was devastating—and its aftermath a monumental challenge—those who 
experienced it witnessed a triumph of human spirit.

Dealing with the crisis "was a situation where you just rose to the occasion," recalled Francis J. Michelini, 
Ph.D., president of Wilkes College at the time. "You did a lot of things instinctively. There was no 
preparation for such a crisis."

- 'I

City streets resembled the canals in Venice. Fires burned out of control. In nearby Forty Fort Cemetery, 
gravestones were tossed about, and coffins and vaults were uprooted when an adjacent river dike gave 
way.

Students on campus for the summer session first were evacuated to the nearby Hotel Sterling because 
of power failures. The normally scenic Susquehanna River, however, was threatening; and the Wilkes 
evacuees soon had to be rescued from the River Street location. Hedy Wrightson Rittenmeyer '72, of 
Plano, Tex., remembers being plucked from atop the marquee of the hotel along with several other 
students.
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Awesome force of 'Agnes' unforgettable 
even after 40 years
Wilkes campus community rose to biggest challenge of its young life
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An all-out recovery effort, dubbed Operation Snap Back, was launched.

Diana Gregory Finstad '73, of Prospect Heights, III., did her share of scrubbing.

!

X-

"No one person could do everything."

-- _ _ j_ ____

I

i

60810
08b

990d
£000

Some of it was common sense, Michelini said: "You had to get the basics restored, like electricity. Then 
you had to get the mud out.

Summer classes re-convened within a week. Students helped with mud cleanup during the day and 
attended classes beginning at 3 or 4 in the afternoon.

"The banks in town were underwater," he related. "We had salvaged a $25,000 fundraising check we'd 
received, and I remember telling someone to take it up to Hazleton to cash and use some of it to buy as 
many hoses and brooms and cleaning supplies as you could find!"

The local newspaper reported: "Students and college personnel... responded to a plea for 'manpower 
and elbow grease' from the college president in an effort to overcome what had at first appeared to be 
an almost fatal blow."

+
IJ

SS021 1191

"We had the sense that we're all in this boat together. Let's get back on our feet and keep going, 
Michelini said.

Wilkes College faced an ordeal like none other in its 25 years as an independent, four-year institution. It 
suffered flood damage to all but one of its more than 50 campus buildings, and losses totaled more than 

$10 million.

Severely impacted were: the library, where 53,000 volumes were destroyed; Stark Hall, the science 
building, which sustained $500,000 in damages to delicate scientific equipment and tools; and the 
Dorothy Dickson Darte Music Hall where at least $100,000 in musical instruments were lost.

"Do you stay in business? Or close up shop?" Michelini said he and other officials privately weighed the 
alternatives. They concluded that none of the buildings had damage to upper floors. They believed that 
academic programs were shaped by dedicated faculty and exchanges with students in the classroom 
not by muddy bricks and mortar.

As a sma , cohesive community, communication throughout the campus and the administrative unit 
was effective.

"You °nly had to say something was needed, and it would get done. There was a hard-core group of 
wonderful people-many of whom had attended Wilkes themselves and came back to teach there Thev 
did the job that was necessary to make sure we survived.

"Those who worked tirelessly during the cleanup months truly understand the challenges and 
heartbreak faced during that time," she said. "The flood of Agnes is a distant memory that I won't 
forget. It ravaged the campus and left its mark, but it didn't destroy the Wilkes spirit or my spirit."

Michelini wrote many letters to prospective freshmen assuring them that classes would be held in the 
fall. Indeed, that semester began just one or two weeks later than originally planned, he recalled.

The college received about $12 million in federal disaster aid, and restoration efforts continued at a 
busy pace into the October, November and December of that year. By the time spring semester ended, 
campus life was approaching normal.
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