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Seasonal Changes in Sand Level and Wave Energy on Southern California Beaches

Funded by:

| Marissa L. Yates', R. Guza', R. Seymour’, W. O'Reilly’, and R. Gutierrez’ || Us Army Corps
Introduction ' Scripps Institution of Oceanography, ? University of Texas - Austin of Engineers
Results Abstract Number 821

| & LIDAR Sand Grain Size
- Investigate seasonal _ _ _ _ _ 33 51— . . . . . .
variability of sand levels 20 k Change in Sand Volume (500m Smoothing) Spatial Amplitude of First EOF Temporal Coefficients of First EOF o . . }
in Southern California m | — — may02—sep02 — | | | | - | | _ c S
 Sand levels: LIDAR and _ ) :32%8%:%%%%_ ol =§ :Volume Change 33.4 . N v S
In-situ surveys at two Sites © \grizt, gl 33.4 —— marQ3—oct03 3341 — 5 Wave Energy Accretion e~ San Onofre
focus sites LIDAR Coverage apr04—sgp04 g 200 333 .. . .
- Waves: regional network San Onofre= &~ o
and numerical model Lo cove | 333} _ 33 3L _ 1-5 g 33.0F ¢ e -, .
. coveee = 7 = .
T , (4V) o © °
Ow CEIP Waw:OBuoy (7)) —— N .. S
S. Cal. Beach Pruccsh:Ie;tua g ‘) === © HSmaII 33 . 1 ° ° ¢
y & 33.2} - 332 = \ 5 Yo
e E, . c <N 7 C£U E :.. .o
GPS Sand Level Observations P 2 < o i s3he
S el () o ¢ . o
- Back beach to waterline = : o S & AN
- Vertical accuracy ~10 cm - 331} ' . < ] 33.1¢ ] 3 = 32.9- Torrey Pines
Light Detection and Ranging = } o ! ! ! ! ! ! !
(LIDAR) " Altitude:3000 ft - 015 0.2 025 03 035 04 045
)%“ . 8 LIDAR flights 33l S — | 33l ; ] 15 Sand Grain Diameter [mm]
- »\ since 2002 __ 0 . Cogld !oe a factor in beach response |
3 - Survey 79 km, : >\3 = -200 | -arae - (Grain size data from Jen Haas and Neal Driscoll)
v S extended to 170 km % é
- High spatial resolu- 529 = |11 %% Torrey Pines ‘ S5an Onofre Beach
tion (multiple points — | | . | Erosion .
per square meter) -40 -20 0 20 40 60 -0.05 O 0.05 0.1 0.15 Q2 Q% QOO AP Q ok
Sand Volume Change [m3/m] Amplitude 02,6982/688,(03(03/ ct Q@/’&Q‘ OA/%GQ
((\6«\! 569 d@o ((\6‘( 00\ 69(
- Seasonal cycle: winter erosion (=) and summer accretion (=)  * >€asonality of volume chénge (85% variance) » Accretion with decreased wave energy (Hsmai)
with significant alongshore variability and wave energy (99% variance) - Erosion with increased wave energy (Hiarge)

- Greater variability in volume change fluctuations

Focus Sites 3 LIDAR surveys/year

* Monthly in-situ
surveys since 2000

 Focus sites at Torrey Elevation Change Volume Change Spatial EOF
! ~ Sa n | ma I02—se 02 Ise 02—dec‘02 decOZimar‘GS mellr03—octO?: oct03-a Ir(;'zf'h'a r04-sep04 - - | | - - | | | | .
Zlneg( 7fkm)§r|]<d f 2r NN j) p -p T S Erosion Accretion | L Monthly In-situ Surveys
ah no rde(N m) | Ono re i 1 EJ . (= winter) —summer)| | Volume”] Wave ; _ _ _
° Increa.se tempora Beach nl _ | 23 | Change Energy | Spatial Amplitude of First EOF ~
resolution < 6.8 ' ' ' | ' * Heavily cobbled region during high tide (does it matter?)
3km = | : / Wave Energy
O | I I ] 1 | : ; i p—
X, 1 2 3 4 = E MSL Change —
® 8 _mayOZ—sclepOZ ;E-pOE—deCOZ c;‘ei€02—mar03l rﬁar03—<l)ct03 (t);.cltg)3—apr04 | ?p‘rT(_)4—sepO4 - ! EI é. g May 3' 2005
Wave Observations =% ® & & % G 3 | 2 6.4]
O | -_ N 3
- Wave observations combined with numerical model o | } 1 < < s o
* Hourly estimates every 100 m alongshore Torrey S O | ; ' : 4 19 ¢ \ % .
» Alongshore variability in wave field due to offshore islands ) 7 1 S S '
Pines 24| : L () >
- . o | o
: = | @
Southern Callfo_rnla Wave Fle_ld._ Dgc. 21, 2004 Beach <= E S =
Swell Height (ft) - Southern California Bight i 3 T - T i
N e 7 k 3 i X - <56
0 1 2 3 4 5 6 7 8 9+ m i 3 % i
. It aRRE Deep Water Swell 27 % i | %
C[).I_P..Ha;f!.st'Bftll\oy Source  Hs(ft] Tpis) Dp(®) E 3 s - -2 LI% . . . . .
| ; /:t"-"z:z;:t‘::z'” 0.!.,‘ | [_J E_—ill gg 13? g; g 1 i . .:‘ ‘ %_: - O 005 01 01 5 02 025
| e . SiPac 0. % f 1 5 - Amplitude
Ventura i * ., . . .
.y, 0 . 5 - = ' - - T T~ o 00T « Similar results with monthly in-situ surveys Flat, sandy terrace during low tide
' Cross shore distance [km — —- - o
e [km] Volume Change [m3/m] Amplitude MSL change and wave energy correlated on )
= - - - scales <Tkm Conclusions
3 sl - Sand level fluctuations at Torrey Pines three times larger than at San Onofre * Seasonal volume change
* Primarily winter erosion and summer accretion in the focus sites (—) and wave energy (—)
are correlated * Primarily seasonal cycle in sand level fluctuations: summer
9 accretion when south swell is predominant and winter erosion
_ . o o o when north swell is predominant
DN S : Profile Comparisons _ _ . : il : :
N _ _ = Flndlng the Waterllne. o 18|; Difference from ATV-LIDAR Divergence Cons.lderable alongshore V?rlablhty,WIth three times as much
Hetvest Buoy Diretional Spectrum 2 == QI 3 - - - - - - . ' 5 . elevation change at Torrey Pines than at San Onofre
121 12:3.5 1;!_'0 11:3.5 L 11;9d 11|s.5 11|a 11|?.5 ; | 1? Aprl 2004 2' / 180 i Line187 ° Seasonal VOlume Change and wave enel‘gy COFFE|ated at the
W Heiah 1 et v [ ATV | 160! A focus sites, but not over the 79 km section
ave Height Goal: O;}M*M“ﬁfwmwm LIDAR k. - Best elevation criterion is  In general, more variability in seasonal volume changes than
: . ) , . . . . - * - . . .
13t T . - Discard LIDAR returns from ocean surface -1 Line 120 o 140 -, %fggx Xk Tide + 20% wave height (+) seasonal wave field
= —Torrey Pines . Retai = 3 . . _ £ 100} 120 W R x b | - : .
£ —San Onofre etain LIDAR returns from sand surface £ Waterline: - RN Tide only () yields water - Larger sand grain size at San Onofre and elsewhere could
= 1.1] Test: c ? s ATV-LIDAR divergence =100} e 1 reflections contribute to difference
2 0.9 - Compare LIDAR processing to regions where = ok el * Tide+10%k % 30! % ﬁﬁf% " | -Tide + 30% wave height () » Future work investigating the influence of grain size (and
T > ATV data is available >  Tide+30%H 7 75 s omits too much beach cobbles), beach width, and wave obliquity
S 0.7 Tl | Line 75I o0y *M{@M -
. - W 1
‘3‘5 e ATV-LIDAR divergence is most offshore 523 ' ' 40 %ggﬂ 0%H . %%ﬁ s
acceptable LIDAR data point ' T % ] . .
0.5 . ) . . . . oo Usi pLIDAR tide level P q 1t L 20 . Hggiggofoﬂ mean H=1.29m A BIG thank you to the engineers and technicians
May02 Sep_(l_)2 Jan03 hS{na to d 1’0' © el/e i.an Wave Qi T i e R U 07T : 0 20 0 20 from the hydraulics lab for their labor intensive
ime ei o define waterline e | | | | | - _ : L
J -1 150 —125 —100 —75 -50 -25 0O Difference [m] completion of in-situ surveys.

- Island blocking results in larger seasonal wave height

variation at Torrey Pines Cross shore Distance [m]





