An Introduction to Southern
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Introductlon Outllne

What is U.S. IOOS®’>

e Whatis SCCOOS? sy o
+ How are we funded? =~ - T
« What do we do? e S
 How does It apply to water quallty in Caln‘ornla’?
. Whats in store.for the future? g




What i1s U.S. |I00S?

« US contribution toGIobaIcea ‘Ubserving
= Program Office in D.C. within NOS / NOAA

* Includes global (sateﬂltes dnfters etc. ) and coas’caI:
components % SRR

e Coastal component includes 17 Fede.r:al agencles
11 regional associations and 2-ether consortia

— Federal backbone of coastal component-includes tide
gauges, NDBC buoys, USGS river gauges; ect.

US Army Corps
of Engineers &




Purpose of U.S. IO0OS

adapt to changes in our ocean, coastal and Grea :
- Lakes environment for the purposes o] o
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Improving Enhancing Protecting
Safety our Economy our Environment




|IOOS Coastal Component
11 Regional Associations; 17 Federal Agencies
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Bureau oF Ocean Enersy Manacemest



Wh at IS SCCOOS’7
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SCCOOS is one of 11 reglonal ocean observmgsys ems that contribute ta
the US Integrated Ocean Observing System (I00S) M B R

. A collaborative network of scientists and research teams from unlversmes, .
institutions, and industry in Southern California that collect and aggregate
coastal ocean data and provide a single online pertal for its dlstrlbutlon
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MR The Southern California

o, oS Bight extends from Point
e Conception to the -

«««««« N - US/Mexico Border -

SCCOOS program office is /
located at Scripps Institution of 5§

Oceanography in La Jolla, California # WWWSCCOOSOr



http://www.sccoos.org/�

How i1s SCCOQOS funded?

. Prrmary unding I -ye 11
— Year 1 (6/11-5/12): ~$1.75M t0 SCCOOS
_ — Year 2 (6/12-5/13): ~$2.1M to SCCOOS R .
— Yedr 3 (6/13-7/14): ?222222? - - L
« Other smaller_current. and antrcrpared funding sources mclude
— NOAA HABs (SCCOO0S) X . s
— OCSD (SCCOOS and CeNCOOS) e &3
— ASBS (SCCOO0S) s 3
— CA Dept. of Boating & Waterways (SCCOOS Manual Shore Program)

— US Army Corp of-Engineers (SCCOOS Wave Data)™ =

* -In the past, significant funding came from: 2
— California State Coastal Conservancy = g

T IEBHIED ) 0t I]HS rrmr SYSTEN Coastal
/ Us Army C
y orenginesrse  (CONSEIVANCy




SCCOOS Program Office Staff

_ Technical Director: Eric Terrill (10%, 2/05) ..

Data & Information Advisor: Lisa Hazard

-

Data & Information I\/Ianager: Datren Wright (50%, 10/42) : ;

Public & Government Relations Coordlnator Chrls Cohen
(40% 2/10) x -

Program Coordinator: Danielle Williams (100%, 5/12) *




What does SCCOQOS do?

coastal ocean ok
system ... R
- Datacolection e ... to benefit USERS In

5 | four broad focus areas:

- Data management e

— -

- Data dissemination - e ‘Water quality . . _

- Numerical model_simulations . Ecosystems and Ctlimatg’ :
and forecasts 3  Marine operations =

- Product develepment » Coastalhazards

- User-.outreach and facirlitatic')"n -




What else does SCCOOS do?

The foundatron IS a network of
tS

Observational assets
Include:

- i e . "+ Shore stations
* Physical and chemical properties‘ B . Gliders
(e.g. temperature salrnrty, drssolved oxygen)- . Land-based high

e Biological propertleS (e.g. Harmful Algﬁﬂ frequency radar
Blooms, chlorophylltluorescence) stations

e Waves .
_ B Ship-based surveys
* Meteorological-eonditions |

» Surface currents

ol V. l!
-

’’’’’

efiy ;9¢9 /a

- 4.
hr'—_“



| The result is an integrated picture of the ocean |

environment that is useful for a multitude of purposes

14
13

12

1

iR

10

(D Bap) ainresadwa]

Data are from the Jan-Feb 2012 timeframe



Nearshore measurements from

automated and manual shore stations

- — Temper
= — Chlorophyll fluorescence &
turbidity or transmissivity-
— Dissolved dxygen, pH, &
water level. ' *
— Meteorological variables™
— Phytoplankton & algal
__ tox%/nsijto'Mar?mful
Algal Blooms s

ature & salinity

44 =

1933 Crescent City

1966 Charleston

Trinidad Bay

1957 Bodega Bay
1925 Farallon Islands —®
1955 Santa Croz

1971 Granite Canyon
1945 Port San Luis

1975 Point Dome, W of
1925 Halhaa
l!.‘-ls.ﬁ San Cllumq:-nlu:




Nearshore Measurements

el

‘ http://www.sccoos.org/projects/2011 tsunami/
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5I0 Pier sea level,. tide removed. 1 minute averapes
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sSea Level, cm
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Long-term climate records

Sea Level since 1855 e Sea Surface Temperature since 1880

Ocean pH and pCQO2 trends since 1993 e Salinity since 1916
Wave Height Trends since 1950

Coastal Upwelling trends since 1960



http://www.sccoos.org/projects/2011_tsunami/�

Automated Shore Station Page

Select variable to plot below: Salinity -

Newport Pier Salinity

30-day hourly and daily averages
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http://www.sccoos.org/data/autoshorestations/�

Manual Shore Station Page

http://www.sccoos.org/data/manualshorestations/

Manual Shore Stations UTC Time: 2012-12-04 19:25:16
Local Time: 2012-12-04 11:25:16

= . i : *-5—_1 Balboa / Newport Beach Shore Station )
: o T et ! Latitude: 33°36.00'N
- X - g . ¥ v Longitude: 117" 54.00'' W
Please note: = _ =
Manual shore station data are Measurements Taken R
4 R == 1L ) a sy
updated periodically not Temperature '
continuously As aresult, the e
data repOSitory may Iag____ s Sﬂfi.'ﬂilfy at Balboa / Newport Beach Sho.re Station ey
behind the actual data F VP LAV AL o :
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. - ‘ -
\\-__ 2 - 32.0 = l .
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http://www.sccoos.org/data/manualshorestations�
http://www.sccoos.org/data/manualshorestations�
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PIER LOCATION

Scripps Pier

Lat: 32° 520188 N
Lon: 117° 154350 W

Scripps

PIER WEB CAM

DATA FEEDS

WATER CONDITIONS

Integrated Pier Pages

http://www.sccoos.org/data/piers

WATER CONDITIONS
B TEMPERATURE

.~ 16.60°C/61.88°F

WATER PRESSURE
5.38 dbar

OBSERVED WAVE HEIGHT
‘ 0.76 meters | 2.49 feet
| B

HABS

TEMPERATURE PROFILE PLOT

Last updated: 2012-12-04 11:28 Local

WAVE CONDITIONS

MODELED WAVE HEIGHT
;« 0.711 meters | 2.33 feet

MODELED PEAK DIRECTION
50 297.00°

Last updated: 2012-12-04 09:00 Locsl

WEATHER

AIR CONDITIONS

WIND SPEED
400 m/s

- AIRTEMPERATURE
I' 16.60°C/61.88°F

BAROMETRIC PRESSURE
i 1022.90 dbar

WATER CONDITIONS

UTC Time: 2012-12-04 15:30:27

Loal Time: 20120204 11:2027 Observed at 32.867, -117.257

Updated: 2012-12-04 11:26 Local
2012-12-04 19:26 UTC

Provided by: SCCOOQS Auto Share
Stations

lew Flotz (7 Observed at 32 8667, -117.2567
Updated: 2012-12-04 10:45 Local
2012-12-04 18:45 UTC

SALINITY Provided by: COIP

P 36550

Observed at 32867033, -117.25735

= CHLOROPHYLL Updated: 2012-12-04 10:59 Local

1.56 uglL 2012-12-04 18:59 UTC
F'rov_ided by: SCCOOS Temperature
OBSERVED PEAK PERIOD Chain
11.64 secs WAVE CONDITIONS
B- SSTTEMPERATURE Observed at 32.8672, -117.2580
= 16.90°C[6242°F Updated: 2012-12-04 09:00 Local
2012-12-04 17:00 UTC
TEMPERATURE CONTOUR PLOT Provided by: CDIP Modeled Point

AR CONDITIONS

Observed at 32 866667, -117.25
Updated: 2012-12-04 11:18 Local
2012-12-04 19:18 UTC

Provided by: NOAA

Observed at: 32.8667, -117.2560
Updated: 2012-12-04 10:00 Local
2012-12-04 18:00 UTC

Provided by: Scripps Hydroclimate

e Plots 7

MODELED PEAK PERIOD oaied o SeE
9.87 secs
Observed at: 32.86833, -117.25330
Updated: 2012-12-04 09:45 Local
2012-12-04 17:45 UTC
Provided by: MADIS
lew Plots S
WIND DIRECTION
338.00°
44 RELATIVE HUMIDITY
89.40%
RAINFALL
0.00

Last updated: 2012-12-04 11:18 Local

Observed Water Level vs. Predicted Tide for 12/04

La Jolla, CA
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http://www.sccoos.org/data/piers�

SCCOOQOS Support HAB detection which

contributes to Cal HABMAP

http://www.sccoos.org/data/habs/index.php

Harmful Algal Blooms Domoic Acid Data
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Select variable to plot: Domoic Acid - Channel Biands
Plot starts at:  2012-06-04 11:37:24 PST ~ Mafienal Park
Plot ends at: 2012-12-04 11:37:24 PST ~

PDT - Pacific Daylight Time (UTC-7) Summer (Apr-Oct)
PST - Pacific Standard Time (UTC-8) Winter (Mov-Mar)

more information
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® Data within last 7 days

E pata from 7 to 14 days
old

/A Data older than 14 o
days

SITES

Santa Cruz Wharf
Monterey Wharf
Cal Poly Pier
Goleta Pier
Stearns Wharf
Santa Monica Pier
Newport Pier
Scripps Pier

http://www.habmap.info/data.html



http://www.sccoos.org/data/habs/index.php�
http://www.habmap.info/data.html�

SCCOQOS support ocean acidification efforts by
collecting oxygen & pH levels in coastal waters

http://www.scco00s.org/projects/20120A/

=
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What is SCCOOS doing?

SCCOOS plans to add ocean
acidification monitoring to its ongoing
observations of the coastal ocean.

Aragonite " “*

[T |
900 1000
Distance (km}

Sensors that monitor pH, pCO,, and &
dissolved oxygen can be added to
pier stations and gliders.

1100 1200

These observations will support
continuous measurements of
acidification in the Southern
California Bight and will allow for
Improvements to be made to the
models that forecast climate change.

Dissalved oxygen (pmolkg)

700 800 800 1000 1100 1200
Distance (km)


http://www.sccoos.org/projects/2012OA/�

SWRCB Pilot Program on Ocean

Acidification

« Durafet pH sensors have been instz ledat
3 CeNCOOS and 2 SCCOOS shore |
stations and 1 LOBO estuarine mooring - =

. Water samples are belng collected weekly
for analyses-at Scripps i -

* Help establish pH varlablllty In coastal
ocean and determine best methods to
_measure it -

o %
. w
- » . v
- - - - wa . -



Profiling Gliders

. Gliders are controllec satell
collect data in the water ‘column along a transect

“Measure temperature, salinity, chlorophyll fluorescence current
veIocrty dissolved oxygen (and pH and aragonite saturation via
proxy relationships for acidification monitoring): - - _

e Data is assimilated into numerical models, and used In studres
of climate change and its Impacts on Callfornlas coast 3

/ e 331".7::;' e 2 \ » e
A S 5 , -."'é;ﬁ-.._‘ B i T
SN T ke ) | et

g o '

Glider operations on
the US coast




How Gliders Work...

Spray Underwater Glider

| « Weight: 50 kg, Length: 2 m,
wingspan: 1 m
-~ =@ * Profiles by changing buoyancy

[ » Steers by changing center of mass
 2-way lridium communication
« GPS navigation
« Pressure, temperature, salinity,
velocity, chlorophyll, fluorescence,
acoustic backscatter, nitrate, optical
backscatter, ...



SCCOOS Glider info

click for Full Page View
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i Active Missions

=) Status: active . =
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Surface Currents (6Km)
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http://www.sccoos.org/data/spray/?r=0�

Possible Future Capabilities

http://cencoos.org/sections/news/Pacific glider crossing.shtml
e Surface wave gliders

4 wave gliders were launched on Nov. 7, 2011 - -
out of San Francisco. During their 33,000 nautical mile
journey, they will.travel across some of the World S
most challenglng envwonments "

/ Photo from
above and
below

. Ambient noise and acoustic tag monitoring -

Acoustic tags, small sound emitting devices, have been mounted on various pelagic |
fish. Receivers on mootings and wave gliders detect tagged fiSh-that are within 400 -
800 m, and the information is relayed to shore via satellite. Other-types of receivers
detect ambient noise. Other types of animal tags measure oceanographic prgpertles
as.well as animal’s position. S A

. -



http://cencoos.org/sections/news/Pacific_glider_crossing.shtml�
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Meet Back in This Room in 15 Minutes, Thank you!



VIISSTETI=IVI N I . 5ocqd at SIO since 1975

35 Wave Stations
LIDAR & In-Situ Beach
Surveys

$3.5M+ / year budget

|
{
|

Y « + Funded by:
H.IIB(N_DTEK\'HDF!THSHTT‘I 1 USACE
CAPE MENDOCING:: | HUMBOLDT BAY SOUTH SPIT . CDBW (SCCOOS
Y NOAA, CCC,ONR...)
\ California - : .
\@ AN | . Investigators:
O CagRLL PONT e Robert Guza
PSRN " = Bill O'Reilly
SANACAPA PASSAGE :
ZOLETA =
—— mﬂmﬂh Current CDIP
e R Measurements
MISSION BAY -
POINT LOMA S0UTH

Contribute To Baseline
& Sustaining Data

CDIP wave buoys in California




Swell Model

http://www.sccoos.org/data/waves/?r=0

Southern California +  Significant Wave Height +  Mowcast = Bookmark

Clck on 2 lacaton for mare det — | CDIP/SIO Experimental San Pedro Channel Sea and Swell Model

CDIP/SIO Experimental Southern California Swell Model | Wave Height (m) and peak dir Tue 2012-12-04 12:00 PST
Wave Height (m) and peak dir Tue 2012-12-04 13:00PST | _ [T 1 - T T 1
| ] | | 0 02505 075 1 125 15 175 2 25 3 35 4 45 65 6 7 8 9 10 11 12 13 14
0 02505075 112515175 2 25 3 35 4 45 :

[ |
5 6 7 8 9 10 1M 1213 14

_

T e S S e e e

California Department - LS. Army Carps of Engineers
: s
Boating and Waterways Field Wave Gaging Program

B T e Y

LIS

"g“ California Department . 1.5, Army Corps of Engineers
5 il
y Boating and Waterways Field Wave Gaging Pragram

e


http://www.sccoos.org/data/waves/?r=0�

Meteorological Observations

http://www.sccoos.org/data/mets/

Local Time: 2012-12-04 15:48:52

Recent Meteorological Stations and Observations

Recent Meteorological Stations Reporting

| click for Full Page View
B

[Csatetite | Hyoria |

Imagery €2012 TerraMetrics - Terms gf Use

Click location on map to view station info Create Link for Bookmarks

and recent observations

Now Showing:

UTC Time: 2012-12-04 23:50-19
Local Time: 2012-12-04 15:50:19

Recent Meteorological Stations and Observations
Recent Meteorological Stations Reporting
click for Full Page View :

\ by { s .

N g o8

NG 2B 8 Orange County

e g T 2y 7 T

1 WA ¢ Sea Surface

I \:;‘ e  Temperature -

= Ry 3°F

: B

AN
el L :_t{..-__ 1

0yl Imagery 82012 TerraMetrics - Terms of Use
Click location on map to view stationinfo ~ Create Link for Bookmarks
and recent observations
Now Showing:

OEWWEE Sea Surface Temp., Units: [{IEa



http://www.sccoos.org/data/mets/�

Weather Research & Forecasting 12.5 km

Model

http://www.sccoos.org/data/winds/

WRF 12.5km Modelled 10m Wind Fields -
Southern California

Hourly Forecasts
Time Sample: 2012-12-06 20:00:00 UTC

Time: 2012

10m Wind Forecast, Hour: 2012-12-06 20:00 UTC
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http://www.sccoos.org/data/winds/�

Remote Sensing Sea Surface Temperature
and Chlorophyll

~ MODIS California Overview

Time of pass: Nov 24 2012 20:30:00 UTC

Nov 29] [Nov 26] [Nov 25] [Nov 25] [Nov 24] [Nov 24] [Nov 24] [Nov 19

i

oo

http://www.sccoos.org/data/modis/modis california.php

an Diego

126000 1245000 122s00 12000 118000

Sea Surface Temperature (‘:'C]

11600

MODIS » California
[ Time of pass: Nov 25 2012 21:15 UTC
[\

Sz o e e

MODIS » North San Diego
Time of pass: Nov 24 2012 20:30 UTC

Chlorophyll

512 5U s TINpeaane & O

T

Chlorophyll

S5T (Sea Surface Temperature)


http://www.sccoos.org/data/modis/modis_california.php�

HF Radar Surface Current Maps

http://www.sccoos.orqg/data/hfrnet/
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Real Time Processing of HF Radar-Derived Surface Current

Mapping Data
“each site each hour

<+ Form vector maps

+ Fill spatial gaps.

Compute surface partlcle
trajectories '

it

Estimate tomerrow’s veIOC|ty fields based on recent mean c_urrent and
tidal fluctuatlons

-

+ Produce netCDF file for GNOME model with 48 hr observatlons and 24 hr ;-

COCMP

Coastal Ocean Currents Monitoring Program




Why Is surface current mapping with
hlgh frequency radar (HFR) Important?

S Assess the Impacts of climate change on coastal habitats
© Increase precision in weather and climate forecasts

© Predict storm surge

© Mitigate coastal erosion




~ Numerical Ocean Models
1-2 km resolution models in Monterey
. California 3 km resolution model

« 12 km resolution model runﬂmg on the US West
Coast s T e

——

. Drop-a-drifter tool - | e S
e Virtual moerlngs

’-".

o Coupled physical- ecosystem models under
development e




1-2 km resolution models in Monterey Bay

and Southern CA Bight
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3 km resolution model covering ocean off

California Coast

http://ourocean.|pl.nasa.qov/CA/
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12 km resolution model within the
California Current System

Sea Surface Height Sea Surface Temperature Sea Surface Salinity
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"Drop-a-Drifter" Surface Water Trajectories

http://www.cencoos.orqg/sections/products/drop a drifter.shtml

: . e o T "*L‘—\ i -LI e Cieamonga -‘%
http://ourocean.jpl.nasa.qgov/SCB/scbmangen.jsp m (- v ngeles / o RialtooRed
: » e——— T e Vit € ‘FTWhnmer Ontarig 7 LHJ 2N\

~ComptetEullerton | .+ Moreno
Long Eeach\gﬁlnahelm, \ Ualley ;

=t
Costa Mesa- “x M:sslh H

If you wish to determine the origin of something
found floating or on the beach, please use the
multiple drop mode and: select an end time of
whenever it was found and a start time previous to
the end time, then drop multiple drifters over a large
area to see the most likely origin.
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SCCOOQOS Virtual Moorings
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Biological and Geochemical Forecast Models
Under Development or Consideration
Statistical mode s relating ocean conditionsto
- HABs - . 2 | R
* Linked hydrologlc ocean; atmosphere models
to forecast salmon populations

e Coupled physical/NPZD (mtrogen -
phytoplankton, zooplankton, detritus) mode[s =
for ecosystem forecasts s 2

» Geoechemical modeling to identify natural and |
outfall-based sources-of nutrients .

-
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We will resume 1 hour,
Thank you!

Lunch...Yum!
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