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INTRODUCTION

Comprehensive studies of the beaches along the south shore of Rhode Island were
conducted by Boothroyd et al., �986!, and McMaster and Friedrich �986!. These
studies drew extensivefy upon one of the most significant geological data bases for the
south shore of Rhode Island, that of the long-term beach profile network. This report
presents new survey data  comparison profiles and profiie volume time series graphs!
bringing the long-term beach profile data base up to date as of March 1988.

The long-term beach profile network was initiated by McMaster �961-
present!. Within this network data have been collected at various localities on a
biweekly basis. Four of the eight transects have been monitored since 1962, the
remaining 4 were established between 1975 and 1977  Table 1!. Boothroyd
established a second set of 2 transect stations which have been monitored on a weekly and
biweekly basis  depending on specific profile! since October 1, 1977.

Table 1, - Profile Data Sets  to mr'd March 1988!

QhRKtl{hat%

A significant difference in spatial resolution among the two survey data sets
 Transit and Emery! appears as a result of differing methods employed in the initial
gathering of topographic information. Whereas data from the oldest, and longest-
running profile locations  McMaster! provide significant information regarding
temporal variations in overall beach configuration, the method employed  transit and
stadia surveys, with stadia locations taken primarily at slope inflections! does not
resolve much spatial detail in the changing berm configurations. The modified Emery
method employed in the collection of topographic data at the second set of transect
localities  Boothroyd! does provide high spatial resolution of berm and beachface shape.
The weekly, biweekly, and pre- and post-storm survey schedule maintained for the
Emery transect locations resolves the higher frequency temporal fluctuations in berm
shape as well.

An array of computer programs, originally written by Roger Greenall of
ASA/Datajet  formerly at the Univ. Rhode Island Academic Computer Center! have been
employed in the reduction and plotting of both types of beach survey data. Documentation
for these computer programs is presented in Sea Grant technical report 9.SRG  Graves,
1988!. The long-term beach profile data sets and programs are resident on the IBM
mainframe computer located at the Academic Computer Center, University of Rhode
island. Tyler Hali, Kingston. A Calcomp drum plotter, located in the Plotting Room in
Tyler Hall, was employed in the generation of the comparison beach profile plots and the
beach profile volume time series graphs  Appendices 1 and 2!.
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DISCUSSION

From statistical analyses of various aspects of the beach profile data, including
eigenfunctions for profile shape changes and power spectra of the profile volume time
series, Boothroyd et al., �986! and Gibeaut �987! identified principal and
subsidiary components of the beach morphology variance, and short- � to 6 yr.! and
long-term �0 yr.! periodicities in beach volume. Predictions based on these results
were for a further decline in beach profile volume through 1987.

All beaches experienced significant depletion of the berm, and in some cases
foredune erosion  see comparison profile plots in Appendix 1! as a result of the winter
storms of 1986/87  occurring at or near syzygy!. With few exceptions the updated
profile volume time series presented for each beach  through mid March, 1988,
Appendix 2! Indicate overall profile volume recovery since the winter of 1986/87.

From west to east along the coast, the response of the beaches over the last year
and a half has been as follows: The Misquamicut Beach profile  MIS-01! shows a sharp
drop in volume associated with the '86/86 winter storms as seen at most all the other
beaches. Throughout the remainder of 1987 and into 1988, this beach exhibited a
roughly sustained volume slightly less than that for 1986. The profile at Weekapaug
 WKG.01! shows an increase since the '86/87 winter storms, and a roughly sustained
average volume greater than that present in 1986, but less than than evident In 1985.
The East Beach profiles  EST-01 and EST-02! show a fairly sharp drop in volume due
to the 1986/87 winter storms, foliowed by recovery over the 1987 seasons to their
present volume at or very nearly equal to that shown for 1985 and 1986. The GHA-BW
 Breachway! profile saw an overall dramatic increase in volume after the '86/87
winter season, while exhibiting the highest variability in berm volume during
rebuilding. The nearby CHA-EZ profile similarly saw a dramatic increase in volume
after the '86/87 winter season. though with much less short-term variable, Its present
volume  spring 1988! is higher than that ever seen on this beach segment. The
Charlestown Town Beach profile  CHA-TB! recovered from the '86/87 winter storm-
erosion episodes to exhibit a volume average for the year that is very nearly the same as
in 1986  greater than in 1985!. The Green Hilt Beach profile  GRH-01! experienced a
sharp drop in volume as a result of the 1986/87 winter storms, and has remained as a
low volume berm since then. The GRH-01 profile volume is at its aII time lowest in a
trend of  steady! decline. The Moonstone Beach profile  MST-01! showed a substantial
dip in volume for the winter of 1986/87 followed by an increase in volume to very near
that existing in1986. The profile at Matunuck  MAT-SP! recovered completely from
the winter storms of 1986/87 to show an overall average profile volume for 1987 that
is larger than that in 1985 and 1986. Through the winter of 1987/88 and into the
spring, the volume has declined however.

With the exception of the winter storms of 1987, the wave climate in Block
island and Rhode Island Sounds has been dominated by fair weather swell. We speculate
that throughout this protracted period of non-storm conditions, landward asymmetry in
the near bottom orbital motion  associated with the small wind waves generated within
the sounds! has translated much of the upper shoreface sediment reserve to the beaches.
In this way, the berm along the entire south shore has gained significant volume since
1986.
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CHA-EZ Profile Plots
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APPENDIX 5B

CHA-BW Profile Plots
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CHA-TS Profile Plots
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EST-05 Profile P lots
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APPENDIX 2

Profile Volume Time Series Graphs
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EST-02 Profile Plots
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ES7 02 e7

30 tO
lEJERE FR%i OATlll ST@ E

50 CO
fCIERS FRÃt OAT LET STAKE

~EES FETET OATS OTAL



EST 02 48

SD SD SD SO
tRTSRS fRStl DATIPl STAKE

SD 30
tKTERS Frill QATIST STARE

ZO 30 10 SD
IRTKRS FRISl DATlJtl STAKE

30 tO
tCTCRS NIL'I DATIPl STAKE



EST 02 49

ZO M lO 50
TKTERE FRZI AHIOT HAKE

EO 50 & 50
l%TERO FRIEl AlTIPI HIKE

RO LI 10 OO
AD%TERS I'Rkl OATIN HAKE

rarERO Fan OATIET 5TIRE



EST '02 50

tO Rl 40 50
f$1CRf FRFI DATLtl tlkKC



EST 02 51



APPENOIX 1F

GRH-01 Profile Plots



IO

ID

IO

20 M AO
I%TERS F ROTI DATTSl STAY.E

I 0 20 SO 10 50
PETERS FRDPI DATIST STAY.E

20 SO % 50
PETERS FRTET DATNl STAKE

SO 50 Cl 50
PETERS FRPST OATIRI STAKE

GRH 01 108



GRH 01 109

mrna F2m 2Ar~ ST+X

PRIESTS FRP.l ACTS STAKE

39 4Q
!%TERS FSW DATW STAKE



GRH 01 110

0 50 10 50
tETERS FRW DATlttl STAKE

5

SS

LR 'I

SO M 10 50
%TERS FRIGHT DATLN STAKE

5

55 SO Xg 40 50
STERE . Rltl DATIPl STAKE

N

ikey 20 30 AO 50
tETERS ERST DATW STAKE



GRH 01 111

AC%TERS FROTI DATul STAKE

20 30 50 50
ISOTERE FtQPI DATlPT STAKE

0 SO SO 50
I%TERS FRPl OATtN STAKE

SO JO SO
I%TERS FROh OATIRI STAKE



GRH 01 112

20 20 10
%TERS FRNl DATlll STAKE

20 SO 10
I%TERS FRPT DATE@I STAKE

'20 20 i0
DIETERS FRDtf DATLRT STAKE

'20 30 40
IETERS FRDtT DATlFl SlarE



GRH Ol 113

50 >0 Ap
DIETERS FRIRI DAT&l STAKE

10 50 50 %0 50
I%TERS FRIKT DATIPI STAKE

10 20 30 40 $0
I%TERS FRDIT DATLRl STAKE

IP zp 30 40
%TERS FRIPI OATIPI STAKE



GRH 01 114

ID 20 10 SO
%TERS FRIFI OATUIT STAKE

I 0 20 15 Cl
%TERS FRO.'I OATIRI STAKE

IO 20 13 10
I%'TERS FRIRI OATIRI STAKE

20 20 SO
~ERR I'ROPI OATIPT STAKE



GRH 01 115

ID tD 30 AD 50
I%TERS FRDFI DA11N STAKE

10 t0 SD 40
1%TERS FIRN DATIN NAKE

;0 tD 50 SO
1%1ERS FRW Ik 'llN SIAKE

,10 tO M AD
ICTERS FRIN DATIN STAKE



10

SO SO SO
TKTERS FROWST DATIPI STAKE

%TERS F005 DATIRI STAKE

ED SO 10
%'TERS FEIN OATIFI STAKE

IO RD 30 SO
PETERS FROII OA'le STAKE

GRk 01 116



GRH 01 117

20 20 10
%7 ERE FROII OAT UII ST ARE

20 30 10
I%TERS FRIRI OATirl STARE

20 30 10 50
tKTERS FR@i OATIRI STARE

20 M 10 50
STERE FRO!I DATUI1 STARE



GRH 01 118

20 30 t0 50
ICTBIS FRDII DATUII STAKE



APPENDIX 1G

MAT-SP Profi e Plats



SO !h

~ O 7D
lETERS FROfl OATIST STAKE

/%TERS FRI& DATllh STAKE

10
ISOTERE FRQtl DATVPI STAKE



SO 7050 10 50
AC%TERS FRY DAIIPI STAKE

70 SO

5

IO

5

lal 2

I

8 ~

55
lal

I

a >
a
fl 2

I

30 10 SO SO
PETERS FRNI RATION STAKE

20 50 50 $0 SO PO SO
I%TERS FRISKY OATIN STAKE

~ 0 50 SO 70 SO
%TERS FRNI SATIN STAKE



MAT SP 54

AO SO CO
I%TERS FROII OATIPI STAKE

70 20 CO20

E2

10

IO

5

~~ 2

l

5

52
Ol
52

I

5

FKl
III
4I

I

%0 50 CO 20 CO 00
1%TERS FRQh DATUM HAKE

20 20 10 50 CO 7D 20
%TERS FROTH OATLPI STAKE

ID 20 50 20 50 CO 70
PKTERS FRNI OATUtl STAKE



MAT SP 55

70 00 5040 50 00
LITERS FROPI DATUM STARE

10 50 50 70 00
tKTERS FRNT DATLRL STAKE

20 Rl 40 50 $0 70
%TERS FROfl DATLIT STARE

20 30 AO 50 SO
fCTERS FRDFI DAT JPL STARE



20 20 40 50 CO FD
STERE FRbll OAT%I STAKE

>0

I 0 20 20 & 50 SO 70
IKIERS FROPI OATLRI STAKE

20 AC 50
POWERS FSDII DATUM STARE

20 CD 70IO

ID 20 30 10 50 CD FD
tETERS FR&i OAT%i STAKE



MAT SP 57

SO 70M 10 50
%TERS FRTRI OATLN STAKE

50 lO 50 SO 70
I%TERS FR!KI 0ATVPI STAKE

50 40 50 SO 70
TRACERS FROIl DATISH STAKE

50 50 CO 70 CO
PETERS FRIRI OATUII STAKE



IO 70 CO

ID

10 50 CO
TATTERS FROFI DATUIl STAKE

'20 '50 10 50 CO 7D
7ETERS FRW DATISH STAKE

20 30 10 50 CO 70
PETERS FRO."I OATICI STAKE

I 0 20 N 10 50 CO 70
I%TERS FRDtI OAT IPl STAKE

MAT Sp 58



70 CO

50 CO 70 CO IOO IIO
TKTERt FRIVOL DATUll tTAKE

0 10 50 CS TO tb CO IOO I IO
%'1ERC FRL'I OATItl tTAKE

0 SD 50 CO
FRTERS FRO!T DATUM STAKE

20 30 50 50 CO 70 CO
%TERS FROII DATUPI STAKE

MAT Sp 59



70 SO OO

70 RO $0

70 ~ 0

SO SO 70
%1ERS FRml DATJtf STAKE

100SO OO

tK1ERS FRO!I DATUIl STAKE

i%TERS FRIRI DATTRT STAKE

10 SO SO
%TERS FRTFl DATIN STAKE

NT SP 60



MAT SP 6l

CD CO 100CD 50 CO 70
IETEKS FRDtl OATlttl STAKE

'50 %0 50 CD 70 CD CO 100
tKTERS FROtl OATlttl 91AKE

0 50 10 50 CD 70 CD CD I DO
tK"IERS FROtl DATUM 5'TAKE

D CO 50 CO FD CD 50
tETERS FRDPI OAT Jtl STAKE



NAT SP 62

70 SOlo 50 00
%TERS FR KT DATIRI $TAKf

RD 50 10 50 CO 70 CO
TATTERS FROIl DATUtl STAKE

50 10 SD 00 70
fklfRS FRD!1 DATLN STAKf

50 CO 70 50 CD
%TERS FRDtl CATV' STAKE



MAT SP 63

i%TERS FROID DATUtl STAKE

FO
PETERS FROW OAT& STAKE

SO
%TERS FREN OATJh STAKE

SO SO SO SO
PETERS FR+1 OAT Jll STAKE



MAT SP 64

xo



APPENDIX 1H

Ml 8-01 P rof i le P I o ts



HIS 01 41

zd 40 50
PETERS FROh DATIÃl STAKE

Jd Ad 50
PETERS FRDh OATIST STAKE

zd Sd 10
IETERS FRdh OATUPI STAKE

20 Zd ld
PETERS FROPI OAT&I STAKE



HIS Ol 42

5

Q 3

P 2 I D 2D 50 10
PCTERS FRUIT DATUPI STARE

RD 30 10 50
TETERS FRY DATVIT STARE

5a C Ul IQ
20 30 10 50
I%TERS FI0$1 DATLÃ1 STAKE

5

Cl

P2

E' I ID 20 50 80
tETERS FRDIT DATIJtl STARE



HIS Ql 43

IO 20 50 40
I%TERS FRW DATLItl STAY,E

lD 10 JD 00
1%TERS FRRT 0ATLJtI STAYS

IO SO JD 50
PETERS FROtl DATLIl STAtX

SO 50 so
tKTERS FR%i 0ATLtl STAKE



HIS 01 44

20 SO 10
%TERS FRDII DATUIT STAKE

ZO 30 %0
PETERS FRDPl DATN1 STAKE

20 SO l 0
tETERS FRDtl DATUM STAKE

0 ZO 30
tKTERS FRDIl DATIITI O'IAKE



HIS 01 45

IO ZO 10
STERE FRDll DATUM STAKE

IO SO 50 40 50
IETERS FRAT DATIRI STAKE

ID 20 50 10
I%TERS FRIGHT DATIRI STAKE

10 20 30 ~ 0
~ERS FRDII DATIRI STAKE



MIS OI 46

20 30 AO
I%TERS FRDPI OATIIPI STAKE

20 00 10
tETERS FRIRI DATIFI STAKE

20 30 AD
ICTERS FRTFI DATIAl STAKE

20 SD Sa
PETERS FRDPl DATLI1 STAKE



HIS 01 47

10 20 t0
%TERS FRDtl DAT101 STAKE

10 20 X9 50
fKTERS FRED DATLN STAYS

10 20 50 SD
i%TERS FR01l DATNl STAKE

0 50 SD 50
tKTKRS FRY' OATLRT STARE



MES Oj. 48

5

4

~ 2

L I

30 50 50
I%TERS FROII DATLN STAKE

4' 5 I

SO SO SO
%TERS FRNI DATISI STAKE

5

x,

Ut I 0 50 10 50
tElERS FRIKI DATIPI STAKE

5

p 1 0 50 WO 50
tClERS FRIRI DATUM STAKE



MES 01 49

5

5S
I

IO

5

5
a

55
L

10

10

5

gSl

LS

I

30 10 50
PETERS FROPI OATLRI STAKE

10 20 50 10
STERE FROTI OATLRT STAKE

20 50 tO RO
I%TERS FROtl OATVIT STAKE

RD 50 10 50
1%TERS FRIRT DATUM STAKE



MIS 01 50

ID 20 50 AD
%TERS FRDtl DATIIT STAKE

50 40 50
tETERS FERAL OATUtl STAKE

20 20 %0 50 CD
%TERS FRNI DATIRI STAKE

ID 20 20 ia
STERE FRY DATIRI STAKE



NlS 01 51

I 0 20 30
tETERS FRDIl DATIIPI STAKE

IO RD 50 ~ 0
%TERS FRDII OAT IPI STAKE

RO 50 lO 50
I%TERS FRY OATIPI STAKE

20 50 lO 50
t%TERS FRO!l OATISl STAKE



t1IS 01 52

EO SO
I%TERS FROPI DATlltl STAKE

SO SO lO
PETERS FRTEl OATIRl STAKE

RO SQ 40 SO
PETERS FRIKl OAT IIPI ST AKE

ZO SO lO
i%TERS FRDPI DATIIPI STAKE



MIS 01 53



APPENDIX ! I

MST-01 Profile Plots



MST 01 106

20 30 10 50 SO
I%TERS FRW 0ATIRI STARE

20 XP 10 50 SQ
IRTERS FRW OATLSI STAKE

20 Jp ~ 0 50 SP
%TERS FROII PATM STAKE

20 30 10 50
%TERS FROID DATJfl STAFF



HSr Oi >07

30 fO 50 SO
IETERS FROtt OATIJtT STAKE

COJO 40
i%TERS PRtRt OAT tRl STAKE

CO 70
%TERS FRN1 OATNT STAKE

OO 70
UTERO SROtt OAT le STAKE



%TERS FRW DATIIIT STAKE

50 10 59 C0
IETERS FRNT DATIRI STAKE

40 50 ~ 0
~ERS fk0'.I DATLÃl STAKE

50 10 50 00
%TERS FRQtl DATIIII STAKE



CO

50 t0 50
tETER5 FRIRI DATINI STAKE

30
%TERS FRW DATLRI STAKE

55 10 50 SO
KTERS FRIKI DATIRI STAKE

50 10 50
I%TERS FRIRI DATLll STAKE

MST 02 109



HST Ol ]1O

10 53 CQ
tETERS FRQPI OATTS1 STAKE

I%TERS FROTT OATIPI STAKE

I+TERS PRON DATIPT STAKE

30 10 50
IETERS FRW DATISH! STAKE



tRTKRS FRRtl OATIRT STAKE

%TERS FRTST OATiPl STAKE

30 SS SO
%'TERS FR{Xi DATUM STAKE

30 SQ 50
IC1ERS FR0tt OATVI1 STAKE



CO
%TERS FROIL DATLPT STAKE

I%TERS FRLFI SATAN STAKE

CO
FEVERS FRISE OATLCL STARE

 %TERS FROII OATLJh STAKE



50 TD 50
%'TERS FRRl OATLST STAKE

50
tt1ERS' eRIPT OATIF1 STAKE

50

50 %0 50
T5'TERS ER!YT OATIPI STAKE

50 AD 50 50
TKTERS FROID DATIST STAKE



SO SO SO 50
tKTERS FRTST OATIPI STAKE

SO M SO 5D
TETERS FRdtl DATTITI STAKE

SO 35 SO SD
."ETERS FRan DATm STAIIE

EO SO SO 50 SO
/%TERS FRIRI DATIPl STALE



MST 01 115

00 10 50
ITTERS FRAT 0ATIPI tTAKt

10 50
JCTERt fRCN DATUtl $1AKR



APPENDIX 1J

WK G-01 Profile P I ot s



10 CD

ID CD

Z3 30 50 50
%TERS FRDTT DATISH STAKE

ZD 30 SD 50
tETERS FRY DATLST STAKE

ID 20 50 AD 50 CD
tETERS FR0.'I DITUI1 STAKE

I D RD 50 10 50 CD
ICTERS FRDIT DATISH STAKE

WKG 01 109



WKG 01 110

33 RD 50
I%7ERR FRZl DATIPI STAKE

ZD 50 ~ D 50
PETER5 FRDTI DATIJI1 NAKE

50 ~ D 50 RO
PETERS FRD1 DETIPI STAKE

50 50 50 RD
%lERS FRTR1 DATUM STAKE



i/KG 01 ill

5

IO

10

4
~ !
52

I

5

«2

I

5

R»
41
4I

I

5

0Cl

Iv

I

23»0 50 50
~ERS FlQh DA7M 51AYE

20»0 50 50 CO
%l ER 5 FRDh DA1 IXI 51 ARE

20 »0 50 50
7%TERS FRDh DATIFI 51AKE

I 0 20»0 40 50
%TERS FRIÃ1 DATIPI $1AKE



WKG 01 112

5

O
!

M

tO tO 50 50 50 CO
%TERS FROID OATIJPI STAKE

5

n
UJ

I 0 50 50 50 53 60
AT ERS FROPI OAT IIII ST AXE

5

IO ZO 50 50
%TERS FROPI DATIST STARE

5

Fl
IVI
E

tO 50 40 50
PETERS FROPT DATVPT STARE



WKG 01 113

5

I3Cl

~ 2

I

10

5

Oal
VI
4J
L

I

5

~~ 2

W

~ I
~ 2

I

50 AD 50 SD
I%TERS FRDPT OAT Vn STAKE

40 50 SO
PETERS FRD,'T DATISH STAKE

20 50 50 $0 SD
PETERS FRO.'T DATM STAKE

SD 50
&VERS FETE DATUM STAKE



WKG 01 114

5

aa
~ I
W z

CO

5

aCl

fl

I

5

n
4I

1

5

IU
aIL

Ikt

!

30 RO 50 90
i%TERS FRDtl DATVPT STAKE

0 50 lo 50
fETERS FRDPl DATVIT STAKE

50 90 50
.'ETERS FRD.'l DATUPT STAKE

ED 50 TO 50 SO
PETERS FRNt DATNI STAKE



hlKG 01 115

50 l 0 50 CD
tCHSRS FRSIl OAT IRI STAKE

50 l0 53 CD
tgTERS FRQ.'1 DATIRT STAKE

CO FD
fC.TERS FRDIT DATllll RAKE

CO 70
I%TERS FROPI DATUIT STAKE



CD 70

CO

50 10 SD CD 70
I%TERS FRYER DATIPI STAKE

I%TERS FROTI DATUM STAKE

50 SO Sa
PETERS FRDII OATUh STAKE

ZO 50 10 5D CO
tKTERS FRD.'I OATlJPI STAKE

WKG 01 116



WKG 01 j17

50 10 50
tETERS FIRST PATLST STAKE

CO10 50
/%TERS FROtl DATLN STAKE

50 55 C5
t%TERS FR0.'I DATVtl STAKE

50 WO 50 CO
tETERS FR0tI QATutI STAKE



Cd 70

30 %! 50
tCTERS FRZI DATNT STAKE

%0 $0
tL'TERS FR0,'I SATIJtl STAKE

50 50 50
fCTERS !Rdf1 OATIttI STAKE

WKG 01 118



Sb $5
DETERS FRTKT 0ATIRT STAKE

Sb %0 50
STERE FRAT 0ATIRI STAKE

C0 10

CO 70

WKG 01 119


