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= And-are at gfeatﬂsk due to exposure to the |m1o 5 of
.. present and future climate factors and weather events and
e LS 6 ] e

= Potential impacts include: erosion of beaches; mass
wasting of coastal bluffs; higher surge and increased
property damage; increased inundation of low'lying areas,
particularly during storms; salt water intrusion into
aquifers; etc.

=

e'to not only storm

But, what are the facts? Is sea level really rising along the
coastlines of the US? If so, by how much? What are the
trends?



But 15t , seme historical perspective
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= 21.,000years, before the present (YBP), glacial ice sheets covered
Canada and much of the US. As a conseguence of the fresh water
seguestration, global sea level was > 100 meters lower than it Is at

present

=

= Then, 18,000YBP, the planetary climate system switched firam cool to
warm; the ocean and atmosphere began to heat up

= Subseguently the glaciers receded, the ice sheets broke up and melte_q-

gwﬂ%‘ocean expanded due to the increased heat content

W upward, 1n five discernable epochs: I)

gressive; 11) aggressive; Il modest IV)rquiet; and V) the
modern, which is purported to be between modest to aggressive,
depending on location




The Documented Time History or Global Sea Leve
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past 85 years: But, so what?

Sea Level Rise
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Now, back te SL. So, what affects coastal water level variability?
14 of the m

= compaction of deep sedlments partlcularly in deltaic e environments (¥

= regional to local isostatic rebound from the last period of glacial leading (-)
= |ocal'to regional slumps in coastal areas due to sediment discharge loading (+)

= slumping due to drainage of local ground-water, i.e. subsurface fluvial
withdrawal (+)

= excess precipitation (drought) and coupled watershed responses + (-)

= gsteric rises (falls) of the water levels of adjacent ocean basin(s) water masses
due to increases (decreases) in the heat storage of these water masses + (-)

= mesoscale to synoptic scale to longer period coastal Winds (ceast to right +,
left -)

= Qocean basin long waves (+ or -)

mﬁges N the coastal wave field (seasonal) — |
as.dikes and impoUlidments () e
; , I " R —

BUT the peer reviewed literature including recent publications claim that
establishing definitive trends of SL rise is problematic because it is very-
difficult-to-determine initial and end points of observation




Lets consider Representative Monthly records of Sea Level Extrema.

Monthly Water Level Data : January 1909 - May 2000

—Adlantic City, NJ. - Charleston, SC —Pensacola, FI — Galveston, Tx
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Maxima and Minima are rising but not diverging;




In the Charleston SL time series (left) on a yearly average basis, we note
fluctuations of 20-30 cm over periods of several years to decades. Still no trend

other than “up © ”

EMD Components for Pensacola, F1 Monthly Water Level(May 1923 - October 2005)
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original data

Charleston, SC Yearly Average Mean Sea Level
1921 - 2004
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Trends for a representative sampling of US SL stations

Normalized Trends for Monthly Mean Sea Level Data : January 1895 - October 2005

— Atlantic City, N] — Charleston, SC — Pensacola, FI — Galveston Pier, Tx - - Hilo, Hi
- — San Diego,Ca - - Astoria, Or - ~Cordova, Ak
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SL Trends and Lateral Eresion Implications

Tlneto b Fooi Ug & 00 fagi of Erosiorf

. Mlanﬁc C|tv = Z[Tcm/ygsg 1 foot in 70 VIS —>"'_'O ftin ~46yrs
:s—c-harlesfn n..=.29cm/yr => 1 foot in 105 yrs => 100 ft in ~70 yrs

Pensacola 16 cm/yr =>1foot in 192 yrs => 100 ft in ~128 yrs
= Galveston =.88cm/yr =>1 footin 34 yrs => 100ft iIn ~ 22 Vrs
= Hilo =.27 cm/yr =>1 footin 112 yrs=> 100ft in ~ 74 yrs

= San Diego =.17cm/yr =>1footin 177 yrs=> 100t in — 118iyrs

= Cordova =.38cml/yr =>1 foot in 80vrs=> 100 ft In ~ 53 yrs

R
high SLRand
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st, GoM and WESst coast



EMD Components for Charleston, SC Hourly Water Level(Oct 1,1921-Jan 31,2004)
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But, if we redo the modal
decomposition, using hourly
water level data, then the 19

YR Epoch shows up as the
modulating envelope of
Mode 2.
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sea Level Rise: Public Landing, MID:
presently left, in 73 years right, assuming .4 ci/year

the order of a foot or more. So the future IS already presen :




As shown in these representative (record length)
Annual VMoenihly: Values: e Sit

Average Monthly Mean Sca Level Data (normalized) Average Monthly Mean Sca Level Data (normalized)
— Honoluly, Hi(1911-2005) —San Diego, Ca(1906-2005) — Astoria, Or(1925-2005)

Cordova, Ak(1964-2005)

Allantic City, NJ(1922-2005) — Chareston, SC(1921-2005) — Pensacola, FI(1923-2005)
— Galveston Pier, Tx(1908-2005)

Average Monthly Mean Sea Level Data

Charleston, SC Monthly Averaged Data
— Cordova, AK{1964-2004) — Charleston, SC{1921-2004) — Hilo, HI{1946-2005)
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Charleston, SC Monthly Mean Sea Level
October, 1922 - October, 2005
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5, Atlantic

MAXIMUM STORM SURGE(M)

MAXIMUM STORM SURGE AS A FUNCTION
OF EXISTING FLOOD LEVEL
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INUNDATION AREA AS A FUNCTION OF
EXISTING FLOOD LEVEL
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Some Lessons Learned:

i ERANNYSICOESTEINVEIES NG
frospeciively i "o 21,000 tg 15,000 (BP
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Rates of WL‘R‘vary—S|gTTT|cant y over periods of days'tc /eeks to
months to seasons te years to multiple years to multiple decades;

ALEESEOIE:
Cl

- themaximum-length of time for which we have continuous
records

4) Maxima , Means and Minima of WL are rising but not diverging

5) WLs generally stand 10-50 cm higher because of ocean basin
scale steric effects during different seasons of theyea

6) Basin scale waves contribute to SL multi-year variability

7) Coastal water levels are required to initialize coastal surge and
iInundation models; especially during storm conditions

e eX|st|ng natlonal water level moenjtering network-ﬁeededg.g_
[tlierover long or short

| not be comprom|sed

9) Water impoundment and sequestration are a cause of
underestimation of true SLR

10) Coastal Buyer beware






Thank-You

There is clearly a heed for more and better
phsensatensandinformationpparticilary Couplec
CLfraneg, Yardas, Sz sl Izl




	Trendy Perspectives inCoastal Water Leveland Hazard Implications
	Issues
	But 1st , some historical perspective
	The Documented Time History of Global Sea Level with a ballpark number for the past 85 years: But, so what?
	This is “so what”. People & Property       = Fn( X, t) in coastal zones. Example: NC
	
	Lets consider Representative Monthly records of Sea Level Extrema.  Q: “Trends” clearly could change as a function of time w
	
	
	Trends for a representative sampling of US SL stations
	SL Trends and Lateral Erosion Implications
	Note, the Metonic Cycle, a 19 YR period over which all 235 lunations (or phase relations between the moon, earth, sun, etc.)
	
	As shown in these representative (record length) Annual Monthly Values of SL
	
	Some Lessons Learned:
	Funding agencies
	Thank You

