&
> ~ :
N R o e s 1 B
i \ Y @ | i\ ® ]
s . .

- e -t
,, ' Observing Systém
Victoria Coles (Univ. of MD Cntr. for Env. Sci.)
Contributors:
Travis Miles (Rutgers)
Bill Boicourt (Univ. of MD Cntr. for Env. Sci.)
Jenn Bosch (NOAA/NOS/IO0S)

Carl Gouldman (NOAA/NOS/IOOS) Recent presentation in Korea
Colleen Mouw (URI)

ESA coastal altimetry (2017) workshop participants



Assigned Questions

WHAT ° Whatisthe status of the current system?

* What elements are there?
HO\V  ° Howrobustisinterms of funding and technology?

* Where might it be expanded and what might be

WHY gained?

* What are the gaps?

* What are some unobserved key weather/climate
processes that could be addressed with an expanded

observing system, and what would we need for this?



IOOS - National Backbone has
consistency in coverage/data/access
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E.g. NOAA NDBC
buoys and stations

* Coastal weather buoysé106) [SST, wave
height & period] + [wind speed, direction,
pressure, airT]

* Land-based C-Man (46) [wind speed,
direction, pressure, airT]

* Possibly underfunded — concerns about
data gaps — rely on coastguard activities
for maintenance and rescue

http://www.ndbc.noaa.gov/

Ocean Temperature at TDPC1

Image Credit: NORA/NWS/NDEC
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HF Radar Network E&=

 National data center
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* Regional coverage increasing . e
* Possibly underutilized in science community

Beaverton

«-1Day -1Hour 2017-01-17 22:00:00 |-07:00 v |from UTC - : U RS =5 W oo
Control Panel X ' OV : ' 5

Map Satellite

: 2017-01-18 20:11:08
cal: 2017-01-18 13:11:08

i ve SEn R Toos Bay 5
) AK Anvecetitasey B :
Resolutions (5
Hourly  25hrAvg A I gk
500m v nn Ua ri
1km

/-Budget

6km v

3%
Roseburge

Canada

* \ector size 1s not visually

conststent between resolutions. S
el ~140 Radars

Overlays

¢! Station Placemarks

" e DA == 7 Spain
So-Cal Oil Platforms / United States J

co KS Mo Portugal
Deepwater Horizon

Colorbar

Current Strength (cmi's)

Morocco™

; - Western
Mexico,
0 10 20 3N 40 D i

Sahara r
Cuba ! | |
0.00 cm/s v |[50.00 Own e g Qb y 'Y | "“@‘ Mauritania -
I Default

Guatemala

Coordinate Locator Non-FederaI “N‘}é’fgw | 7o “:I

(i 3 Gulincx;'_y»
), LVenezuela JoR &
S— {: —y Guyana gt
\ "4 Yo A ]
Lat P t \ Colombia ) % +
~ 2 ¥ s
. 8 . VA
Lon: r ,,a,,’,’, ,n,ers Ecuddt‘n""v ) -
Locate = Go g|e \ 3 T AM PA MA €T \iap data ©2017 Google, INEGI | Terms of Use




HF Radar used to detect submesoscale eddies that
can be linked to flow and topography

Anti-cyclonic eddy count Cyclonic eddy count
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Submesoscale eddies persisting 1-7 days, and translating at 4-15 cm/sec. Spatial
heterogeneity as a function of vorticity.

S-Y Kim 2011 Continental Shelf Res.




|I00S: Glider Program

* Regional Associations provide glider observations and presence
 Certification program — standardizing best practices

* Gliders run very differently regionally —routinely, sustained,
event driven

@ TOOS | underwater Glider Network Map
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Mid Atlantic Bight Gliders used to determine how
subsurface stratification, missing in models, reduce
hurricane intensity (Irene) or ... not (Sandy).
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Miles et al, JGR Oceans 2017



Remote Sensing is evolving to better
represent coastal regions —Ocean Color

* Geostationary platforms -
resolve coastal variability

* Increased spectral resolution

1000
-functional groups, remove .
: g _ SeaWiFS
bottom contamination, total |l s
suspended matter 1 S
MODIS, MERIS, VIIRS
o At heri ti . _PACE OLCI
mospheric corrections o1 Coastl mend NN
continue to be a challenge
* Gaps in number of in-water O . T T
measurements needed to o 1 toh ® T 0 100years

Time scale

validate and refine

. 9 Fig. 2. Length- and timescales of coastal and inland processes in relation to heritage, cur-
d |g @) rlt h IMNS: rent and planned aquatic color sensors (SeaWiFS, MODIS, MERIS, VIIRS, HICO, GOCI,
OLCI) and missions (PACE/ACE, GEO-CAPE, HyspIRI). Planned sensors and missions are
italicized.
Adapted from Robinson (2010).

Mouw et al, 2015



HICO instrument detects HAB:
Western Long Island Sound

Dierssen et al, 2015 PNAS
(A) elevated Chl a fluorescence from MODIS Terra sensor (B) HICO yellow fluorescence
of the ciliate M. rubrum.
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A topological approach for quantitative
comparisons of ocean model fields to satellite
.+ | ocean color data, R. Heister et al, 2015 Methods
in Oceanography.
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New technologies enabling better
coastal applications using altimetry

CryoSat-2, HY-2, AltiKa, Jason-3 and Sentinel-3A,B Improvements in resolution!
Atmospheric corrections and tides (resolution plus bathymetry) remain
challenging, and it will take time to survey mean sea surface over new track areas.
Data retrievals 0-4km offshore remain challenging

Gaps in communication between model and satellite topography communities
could be facilitated by providing various level 2 and 3 products for survey vs in

depth analysis
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workshop participants swor

10th Coastal Altimetry Workshop & SAR Altimetry Training Course, 21 February 2017, Florence




SMAP surface salinity & soil moisture:
May-2015 extreme flooding event in Texas

Multi-variate satellite observations (e.g., SMAP, GPM/TRMM, MODIS, JASON-2,
GRACE, and SMOS) provide integrated assessment of land/sea impacts
associated with flooding.

SMAP SSS & SM - 2015-04-04

Unusually large freshwater plume in the central Gulf of Mexico was caused by
runoff to Texas shelf (Fournier, Reager, Lee, et al. 2016)
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Zhang, W.G. and G.G. Gawarkiewicz, 2015. Dynamics of the direct intrusion of Gulf Stream
ring water onto the Mid-Atlantic Bight shelf, Geophysical Research Letters, 42: 7687-769s.
doi:10.1002/2015GL065530.



Accessing regional ioos datasets

Regional Association Data Portals

All 11 100S Regional Associations
offer data collected in their region
through their website data portals.
The data offered at each portal is

different and focuses on the regional

associations specific strengths and

local partnerships. For direct access
to data in a particular region please

visit the (2 100S Regional Portal

2 100S Regional Portal Map Map.
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< NOA

formerly the National Oceanographic Data Center (NODC)... more on NCEI

O Access D: About
'NOAA Satoilito and information Servico s Sto @l of NOAR

‘You are here: Home » [0S Archive Data Portal
100S Archive Data Portal: New Search

Integrated Ocean Observing System (I0OS) Archive Data Portal @ S

As partof the Ocean Arcrive System, NCE! maintains the oficial archives for observational data collected by the Inteqrated Ocean
‘Observing System, This data access portal allows you o searcn the NCE| archives for individuel data colections archived by each
of the 100S Regional Associtions and Data Assembly Centers.

Note: To search the complete catalog of all 100 data,including model outputs and products, please see the I00S data catalog, Otherwise, use tis
page to search the original data collections archived at NCEI by each of the 100S Regional Associations and Data Assembly Centers.
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Modeling
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Environmental Data Server

Theme: None Selected

* Requirement for publicly
accessible integrated model | E—-———
information e e 8

* |OOS investedina
capability; provides platform
for collaboration
opportunities with other
NOS offices

* Provides RAs a solution for
hosting model output

* Demonstrates RA modeling
capabilities

CUADOR

, Leaflet | Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, AAFC, NRCan
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MARACOOS

Themes:

* Maritime safety

* Ecological decision support

* Water quality

* Coastal inundation

» Offshore energy

Regional Observation & Modeling Capabilities

Regional 3
Dynamim_l__f‘

Priority [SeE T2 ' -

Themes

Theme 1.
Maritime
Safety

Theme2.
Ecological
Decision
Support

Theme 3.
Water Quality

Themed.
Coastal
Inundation

Theme5.
Offshore
Energy

Operational Input
to USCG
SAROPS

Weather forecast
ensemble
validation

Winds for
transport, nver
plumes, &
upwelling

‘Weather forecast
ensemble
validation

Historical
analysis & wind
model validation

Operational input
to USCG
SAROPS

Circulation and
divergence maps
for habitat

Surface currents
forflotables,
bacteria, spill

response

Current forecast
model validation

Historical current
analysis & wind
model validation

Statitical STPS

Operational input
to USCG
SAROPS

Surface currents
forflotables,
bactena, spill

response

survivability
planning

SST & Colorfor
habitat

Ocean colorfor
rver plumes

SSTs
assimilation into
forecast models

Historical
analysis surface
fronts & plumes

for siting

¢
Glidér Surveys

Assimilation
dataset for
forecast models

SubsufaceT& S
for habitat

Nearshore
dissolved oxygen
suveys

Asgsimilation
dataset for
forecast models

Historical
analysis of
subsurface fronts
& plumes

Ocean
Forecasts

Surface currents
for SAROPS

3-Dfieldsof T, S,
circulationfor
habitat

Surface currents
forfloatables,
bactena, spill

response

Nested forecast
ensembles

Coupled ocean-
atmosphere
models for

resource
estimates




GCOOS

major societal goals of the GCOOS-RA are:
Safe and Efficient Marine Operations
*Mitigation of Effects of Coastal Hazards
*Public Health and Safety

*Healthy Ecosystems and Water Quality

Table 3.1 Variables for recommended initial monitoring from moorings and AUVs
Phase I = existing; Phase II = years 1-3; Phase III = years 4-10

Variable Phase 11 Phase 111 Phasel | Phasell | Phase III
Moorings Moorings AUVs AUVs AUVs
| Water Properties | | [ | 1

| Temperawre | x [ x [ | x [ X |
| Conductivity/Salinity | x | x [ | x [ X |

Sub-surface Currents

bt
P

H

Pressure
Dissolved Oxygen (esp., Hypoxia areas

ox ]
____
Backscatterance

Colored dlssolved organicmatter(CDOM) | x| x| | x | x|
| Acidity@H) [ ] X | - x ]
Partial pressure of carbon dioxide (pCO,)

Dissolved Nutrients (Nitrogen _

xxH

bt

H

>

Dissolved Nutrients (Phosphorus _____
Dissolved Nutricnts (Other; o.g, wroe - x 1 1 1

|

_____
| Light attenuation/transmission | [ X |

__--_
(Twbidiy | x| x| 1 X | X |
 MarineMeteorology | | | | |
_____

Air Temperature
Barometric Pressure
Humidi

__--_

Sampling for HABs at selected piers X
Hydrocarbon detectors __

Passive acoustic listening for ?
animal tracking




NERACOOS

*Maritime Safety and Security

*Ocean and Coastal Ecosystem Health
*Ocean Energy

*Coastal Hazards Resiliency

All Data From Station
View all data - surface/subsurface -
from each station

Wave & Water Level Forecast
Compare forecasts to observations
for water level and wave height

Dial-a-Buoy
Latest buoy conditions available via
touch-tone or cell phone

Region Wide Buoy Conditions
Map of region-wide conditions at a
glance

Graphing and Download
Query, graph and download historical
data from all stations

Wind and Wave Forecast
Graphical forecasts of winds and
waves over next 48 hours

ERDDAP Server
Visualize and download subsets of
data in common file formats

Sea Surface Temperature - Satellite
High resolution daily sea surface
temperature images from the region

Ocean Climate
Compare recent conditions to
historical normal at buoy locations

Coastal Flooding & Erosion Forecast
Forecasts of water level and waves to
predict splashover and erosion events

Hourly Buoy Data
Latest hourly ocean observations
from the region

TR

Surface Currents

Maps of speed and direction of
currents from high-frequency radar
stations

Wave Forecast
Graphical forecasts of waves over
next 48 hours

Compare Stations
Compare real-time observation data
between stations

Ocean Forecasts
Graphical forecasts of waves, temps,
water level and more

Text-a-Buoy
Latest buoy conditions delivered via
text message to your phone




Regional commonalities:

* Maritime safety

* Ecosystems/water quality —in different flavors
* (Coastal inundation

* Highly leveraged funding

Regional Differences:

* Emphasis on energy

* Technologies: buoy vs glider etc.

* Strategy: opportunistic vs monitoring
* Level of implementation

Potential gaps:

* Leveraged funding means that new investigators may be disadvantaged

* Many regional groups are highly dependent on individual PI's (funding,
priorities). Planning for succession?

* Lack of standardization in model skill assessment — but multiple models in each
region.



Opportunities:

1.

Gap in communication: CLIVAR <-> coastal oceanographers —
would increase potential for linking CLIVAR to coastal concerns
and vice versa. (CERF Nov g, 2017 Providence, RI)

. Differences in regional programs allow them to address diverse

and differing priorities. Connecting to CLIVAR community
more challenging possibly.

. Multiple regional models and missing standardized skill

assessment make assessing model design decisions
challenging. Regional models could collaborate, e.g. share
boundary conditions to enhance spatial coverage.



