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Goals

Provide an overview of some of the observations (in the
water column and sediments) that were made to monitor and
assess the extent of the oil and dispersants, and also used to
investigate and assess their impact on ecosystems in the open
ocean and coastal areas.

Provide an introduction for further discussions in the
breakout group.




In Situ observations
Platforms SEnsors




Surface drifter observations

Paths of 194 drifting probes, Feb 1996 - Feb 1997

From Yang, H., R. Weisberg, P.. Niiler, W. Sturges,
and W. Johnson, 1999.




Model and Observations
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Days after passing closest to center of Gulf box
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A 3-Dimensional Problem

Courtesy of Tamay Ozgokmen (University of Miami/RSMAS)




In Situ Ocean Observations
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Field Sampling
GEOPLATFORM Research ships

WWW.GEOPLATFORM.GOV/GULFRESPONSE " \
e — Weather conditions j

r'l.'g ° B ﬂ ﬂ ’; @ h ‘
.o F i |

‘ 4 \ { £ | |

% Real or near-real time; i

% Open source architecture; . I¥™ Field photos
i Easy to use; -

* Harvests real-time data via wms feeds; -y Data reports

et Easy to share disparate data sets from a 2

« Do han

® @ Y R Field sampling

varlety of groups. - Documentation

A Walton Smith
Wes Bordelon

A BunnyBordelon

Amm Clomim i

unap., ' Piayadel Imagery @2010 , Map data @2010 -
Zoom Level: 6 Location: 32.06396° -82.37549°

National Oceanic and Atmospheric Administration | Environmental Protection Agency TA®
U.S. Department of the Interior | U.S. Depatment of Homeland Security | University of New Hampshire | Privacy policy | Email Comments Powered by ERMA




Satellite observations:
Oil extension
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NOAA's official name
for the Deepwater
Horizon incident

Oil might be present
anywhere within the
uncertainty boundary
(but is most likely to
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Oil Trajectory Maps
May 19, oil reaches LA

wWWW.(GEOPLATFORM.GOV/GULFRESPONSE
T N e E—————

Trajectory Estimate for 19-MAY-10 at 0600 CDT

| mr———
HESEEER

1his scale bar shaws the massing of the distribution tomns o the ourrert time

.
Panama
City
" Tesjectory
Port StJo t [ vuceraiary
Lzl
B edium
. ey
Potesial
beachied ol

r——,— ———1
IHEHEEER

1his scale bar shows the massing of the distribution tomns o the ourrert tire

Trajectory
Unceruainry
Liahe

W edium

R
Potestial
beached ol

/\/ Separator
/N Forecast Uncertainty

NESDIS Anomaly Analysis 19 May 2010 Composite
NESDIS Anomaly Analysis

NMFS Emergency Fishery Closure 18-MAY-10
A/ NMFS Emergency Fishery Closure

Overflight Observations 5-19-2010 0519-1600 CDT
® Heawy Oiling
@ Medium Qiling

Imagery ©2010 , Map data @2010 - Light Oiling

hlexicu

TN Scale: 1: 3M Zoom Level: 7 Location: 31.01528° -87.363258°

= National Oceanic and Atmospheric Administration | Environmental P
U.S. Depatment of the Interior | U.S. Depatment of Homeland Se

New Hampshire | Privacy policy | Email Comments

Environmental Response oo
Management Application (ERMA)

Trajectory Estimate Beached Oil for 19-MAY-10 at 0600 CDT

Trajectory Estimate Uncertainty for 19-MAY-10 at 0600 CDT

ATMOSP
) e
g B

Courtesy of NOAA/ORR




Surface and subsurface currents

Satellite and drifter Numerical Models and
observations temperature sections

JUN-10-2010 CoastWatch NOAA/ADML
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Surface and subsurface currents

HF Radars gliders

June 7 - July 26, 2010
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Maps of analysis of surface currents
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F. G. Walton Smith Cruise (May 21- June 6, 2010):
Subsurface oil with CDOM and oxygen

Figure by Vernon Asper (USM)



Depth (m)

Oxygen and Oil observations
August Pisces cruise; Weatherbird Oil Analysis

Pisces Cruise 4 - CTD Station PC089
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Oxygen observations

Through August 25

Mean Dissolved Oxygen from 1000 to 1300 Meters

Through September 14

Minimum Dissolved Oxygen from 1000 to 1300 Meters
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F. G. Walton Smith Cruise
(June 7-10, 2010)

| 1 1
2500 R/V Walton Smith WS1011 cruise track (June 06 - 09 2010)
superimposed on ROFFS oil spill analysis (June 08 2010)
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NOAA SHIP Nancy Foster cruise
(June 30 — July 18)
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NOAA SHIP Nancy Foster cruise (June 30 — July 18)
Observations carried out July 17

CTD Station NF1013_073
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July 17, 2010 (2311z)
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Why the oil/dispersants never reached the Florida

NOAA-GEDL
GOLD1/8" ocean model
CORE normal year forcing
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Monitoring of sediments

Water and Sediment Sampling Locations Through Deepwater Horizon Response, Gulf of Mexico ﬁé{%
September 20, 2010 ] 50 100 Miles. -
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NOAA Ship Pisces:
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Biological Observations

U. S. Fish and Wildlife Service: provide consolidated fish and wildlife reports.

Nancy Foster cruise far field observations: No oil observed

* Convergence zones, ichtyoplankton; birds;

* 12 species of marine birds, very few terrestrial migrant, and marine mammals

* 209 zooplankton samples from 28 MOCNESS, 65 surface neustons, and 29 subsurface
tows to investigate physiological condition, abundance, and diversity.

* Larval fish samples were collected to measure bio-indicators of cardiac toxicity of
crude oil; bio-indicators were developed at NWFSC over the last 8 years.
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Inventory of observations and data distribution
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Sustained Environmental observations
in the Gulf of Mexico

Need for an interdisciplinary observing system to respond to
extreme events (oil spills, hurricanes, harmful algal blooms).

in the near field, to investigate impact of oil on sediments,
ecosystems, coastal regions, and

in the far field, to investigate the impact on ecosystems gwesruencsumons 3
(larvae, fish, mammals, corals, coastal regions, etc.) in |
areas including the west Florida shelf, Florida keys, Florit
Bay, and western Gulf.
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Future Work

1) 3D analysis of pathways and extension of oil, dispersants, and tar balls;

2) Evaluate various instruments to measure oil and conduct val/cal experiment so
fluorescence data from response period can be properly interpreted;

3) Assess impact on ecosystems (near and far field);
4) Evaluate impact of bacteria in oil decay;

5) Assess the impact of different observations (including gaps and error
estimates):

* Have we measured all the key parameters ?

* Have we measured them correctly ? (right location, right instrumentation, etc)
* Are all the data and metadata properly accounted for and stored ?

* Are we using (or did we use) all available data in the analysis ?

* How have these data contributed to numerical modeling efforts ?

6) Use gained knowledge for future responses - Sustained ocean observations



Conclusions and Future Work

The scientific community (government agencies, academia, and private
industry) has made an impressive effort responding to DWH oil spill by
collecting and analyzing an unprecedented number of interdisciplinary
observations.

= Some observing systems and/or observations already in place to
implement observing network in Gulf of Mexico;

= Real-time data transmission and analysis;

* Blending interdisciplinary observations, including satellite
observations;

" Need for strong numerical modeling capability.




