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Monitoring Future Sea Level Rise and Storm Surge Impacts in Beverly Massachusetts

Abstract Data/ Analysis Conclusions
The goal of this study is to understand the risk to Only coastal areas are considered as they are hydrologically Although there is only a 4.73% (0.73mi) loss of land
the community of Beverly, Massachusetts brought connected. Terrain type such as pavement, marsh, grass, gravel, under the most severe flood conditon of 15 feet
on bv sea level rise coupled with storm suraes urbanization, forest etc. were not considered although they are : il . : :

4 , : P J , important to consider for their water absorption and flow resistance the real loss lies with in the amount lives displaced
under a h|9h tide. Sea levels are expeCted to rise in the case of storm surges coupled with sea level rise. and the overall cost of the land and structures lost.
dramatically by the end of the century. With this L. BeeySealeeReesenaos . The map to the left shows the Even at the lowest predicted storm surge level of
the majority of coastal areas will become flooded LO\{V” of Beve”ﬁ"‘(’;tg Ster? level rise 10 feet costs of loss could exceed 600% of Beverly’s
depending on their sea level, displacing millions mh N a |- RIS ENTEQ DY NICE -

P g | ks P g . 1N\ AN different color values. The green is yearly INCOME.
of people and destroying infrastructure. Using a ~ 51 aminimal sea level rise scenario at Infrastructure Status
simple sea level elevation model sea level rise VAN § | 27| 10ft above normal mean sea level. b — Fortunately many important
Ak A a7 - The blue represents an intermediate : :
values were mapped for the town of S WA =P , ot —oamaes— @reas of infrastructure remain
A sea level rise of 12.5 feet. Finally for v e .
Beverly, Massachusetts to help understand the e Y T Centrs unaffected due to their distant
amount of area that would be affected by flooding. oo sealevelrise is modeled in o RS proximity to the coast. Located
SeveryBoundry purp|e Fire Stations Unaffected Ieft | S 3 || St Of areas Of
M eth Od S . The town of Beverley roughly has an area of 15.41mi” (straight line measurement). A ot iy infra structure Wh |Ch were
| ] ! . A sealevel rise of just 10 feet is modeled to cause approximately 0.48mi? of flooding. MBTA Bus Stops 2 Affected : .
When modeling sea level rise in Beverly three S i (R : analyzed while preparing data.
: : : . A sea level rise of 12.5 feet will cause approximately 0.60mi” of flooding. fiaing taiag
different flooding scenarios where created. N e o e S | wifondeve The. status unaffecte.d reflects
These scenarios being 10 foot flooding, 12.5 foot B /PR Ui savis T IRt RIS < fooding of 0.73m#’. e evels | the infrastructure being
IS is a4.73% loss of land. Roads Affected
flooding and 15 foot flooding under a worst case unaffected at all flood levels.
’ ! A ) . ol o vel ri T Solid Waste Unaffected
scenario. All flood values are assuming a high tide, o e oo B R TR sover nfastuchre A 15t
with storm surge, under a full moon. It is important B AL TN Roads and trains will be affected by flooding and
/ ° expensive homes and businesses lie close to the water’s |
to always consider a worst case scenario and for B o s oI te ] | si for this reason emergency services should plan
. . . Using tax par from roxim B N NP .
that reason only the worst case scenarios will be A - A ;}// g alternate routes. Main routes such as 1A are also
. . o o values far exceed the projected revenue of $110,461, e dny v .
discussed. This study uses public data obtained DR | . . | affected by flooding.
frOm the MaSSGIS WebS|te. MOSt ImpOrtantIy the - At 15ft sea level rise a loss of $759,781,650 is predicted. Ifasgtm::eg:fm:d Emergency SerVICeS ShOUId be prepared for the
people affected are examined in this study and . At 107 sea level rse oSS of S635678900  predicted. = —m worst case scenario of 15 feet of storm surge
secondly infrastructure affected. o flooding and be prepared to relocate those
The most important part of the data was the Population Aflected at 15 Foot Flooding affected. It should not be assumed that flooding
elevation model used to assess how flooding would || The total population for Beverly in 2010 was will be less than predicted, even to preserve a
) . || estimated at 41,882 people. )
affect the coast of Beverly under different scenarios. |+ Ataflood level of 10 feet 486 people are estimated to be budget because this can lead to unpreparedness.
. : . R . e affected; representing 1.16% of the population of Beverly. I
Th'S E|evatlon mOdel Was Created US|ng d'g'tal terrain puly : Atgﬂo;)fd Ievdel of 12.5 feet 774 peopfle;re estirlnated The tOp 6 IOSSQS Of Iaﬂd adCross a” Séa Ievel rise
= : . >y L A T t teq; representing 1.85% of t opulation p . . .
models (DTM), joining them and interpolating o ofBeverly, levels included low density residential areas,
o A covers sz s |+ Ataflood level of 15 feet 1138 people are estimated to be - . . . . )
(rasterizing) them. A color-ramp was then applied to —; sffectecepresenting 272% o the population of Beverly medium density residential areas, industrial zones,
\ oot e As shown by the data it does not appear that a . ;
values using a mask. Polygons were used to mark 5 proportionaly large amount of people will be afected by beaches, forest and wetlands. Residential areas are
. , ) 14- 24 the flooding. This might be the case immediately but . ;
areas within the flooding. For property and — i s | these people will need food and sheler which should be of primary concern due to the population that
- . Peven planned for accordingly to make sure any disaster is not )
poleIat'On ValueS OperatOrS were Used fOr |f property a surprise. To be best prepared emergency plans should WOUId be dlSpIaCEd,

be made using the worst case scenario.

or population intersected the flood polygon.
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