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Diverse funding with an evolving suite of questions

Upwelling, hypoxia & Shelf transport, land/ocean Ecosystem dynamics, climate
coastal predictive skKill communication scale mediated change
G|e§ncgog§foﬁteﬂ 388:23 Glenn & Schofield 2009 Schofield et al. 2011
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Seasonal dynamics in the hydrography
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MID-ATLANTIC BIGHT ISA PRODUCTIVE ECOSYSTEM

(decade of satellite imagery)
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Dynamics in phytoplankton variance is described by 2 modes. Mode | occurs in the winter on the inner shelf.
Mode 2 occurs in spring on the outer shelf. Summer phytoplankton explain little of the shelf-wide variance
however is extremely important to the nearshore coastal ecosystems

Yi et al CSR (201 1)

EOF1: Winter (Nov-Feb)

% of Variance explained by the two major

Two major EOF modes EOF modes as a function of space
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> 4*10° 3 S‘_
® 2 Mode |:Largest and most recurrent
E’ % § ~ % bloom. Occurs during the dimmest
Em S ] = months of the year which is interesting.
35 O \ 3
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3 5 g stratification.

January december Schofield et al. 2008
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Why does the Winter bloom extend to ~50 m depth!

Parameter EOF | EOF 2
Mean Chl a |.7 0.7
Max Chl a 4.9 2.1
é Min Chl a 0.6 0.2

=

GD)' Mean depth Chl a 1% Light Level 20 33
= Max Chl a |% Light Level Wi 27
Min Chl a 1% Light Level 36 55

7% water column in euphotic zone 49% 17 (5)%

Calculated using the mean chlorophyll concentrations and using Hydrolight radiative transfer equations
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What are the drivers of the winter blooms?
Rivers can contribute chlorophyll biomass shelves
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What are the drivers of the winter blooms?
Rivers can contribute chlorophyll biomass shelves
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What are the drivers of the winter blooms?
Rivers can contribute chlorophyll biomass shelves
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Biological Modeling System

Water column
NO, NH,

Phytoplankton Model assumes
? Zooplankton

N Is the main
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No wind condition, later bloom, larger bloom during darkest winter
months, but integrated productivity over the winter is small by XXX%

Yi et al submitted

wind I

ho Wwind

600 900 1000 1100 1200 1300 1400 1500 1800
days of year
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CZCS (1978-1986) and SeaWiFs (1998-2007)




Monday, April 11, 2011

January

e

5.0 -3.2-1.3 0.7 2.5 41
dChl

May

I

5.0 -3.2 -1.3 0.7 2.5 4.1
dChl

September

I

5.0 -3.2-1.3 0.7 2.5 41
dChl

. &

February

e

-5.0-3.2 1.3 0.7 2.5 41
dChl

. e

-5.0-3.2-1.3 0.7 2.5 41
dChl

it

kil

k™

.  Za

" e -
g
5

October

. e

-5.0-3.2 1.3 0.7 2.5 41
dChl

o

CZCS (1978-1986) and SeaWiFs

I

5.0 -3.2-1.3 0.7 2.5 41
dChl

.F

July

I

5.0 -3.2 -1.3 0.7 2.5 4.1
dChl

(1998-2007)

ey

x .':5"‘:-“
;ﬁ,f L

S
S e -*-F =

h:...

November

I

5.0 -3.2-1.3 0.7 2.5 41
dChl

April

e

-5.0-3.2 1.3 0.7 2.5 41
dChl

_ o

August

. e

-5.0-3.2-1.3 0.7 2.5 41
dChl

" ﬁ

December

. e

-5.0-3.2 1.3 0.7 2.5 41
dChl



Monday, April 11, 2011

CZCS (1978-1986) and SeaWiFs (1998-2007)
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Declines in the Fall Bloom?
From ECMWEF reanalysis (single gird point)
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Declines in the Winter Bloom?

Cross-shelf Wind, NDBC 44009 (1987-2008
| | | | | | | | | |
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Declines in the Winter Bloom?

AMO Index

I winter winds
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Historical chlorophyll a measurements in the Mid-Atlantic Bight
(1974-1995) water depth = 0-20 m
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In Situ Research- ‘The Early Years’
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MY INTERESTS:
USING THE OOl & IOOS NETWORK
(CINAR?) TO DEFINE THE INTERFACE OF
MIXING AND SEASONAL LIGHT

To test the software, OOl used an existing ocean
network. The test engaged scientists from across
the country who used the software to enable
their science. For OOI, the network provided an
ideal “real world” test
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COORDINATE THE EXPERIMENT THROUGH THE COOL ROOM, BUT THE
EXPERIMENT INCLUDES A GEOGRAPHICALLY DISTRIBUTED GROUP OF LABS

[

E——

HF Radar  Satellites 3D Now- Robots
& Forecasts

* Objective: To provide a real

oceanographic test bed in which
the designed Cl technologies will
support field operations of ships
and mobile platforms, aggregate
data from fixed platforms, shore-

based radars, and satellites and
offer these data streams to data
assimilative forecast models.

Goal: To use multi-model forecasts
to guide glider deployment and
coordinate satellite observing.




|ldea of Test
(May 2009)

Virtual Test
(Sep 2009)

Wet Test
(Nov 2009)
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The OOl Observing System Experiment (OSE)
Nov 2 to Nov 13 2009
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Scientists were distributed throughout the country & interacted in real-time

Data Portal
C O m m U n ity B I Og };F;%rf; ['?;rrri— Cl OSSE Field Experiment

[o1 [0z [ca [o¢ [05 [e8 [07 | The Cyberinfrastructure (Cl) component of the Ocean Observing System (OOC!) will conduct an
BEEEEaE Observing System Simulation Expeniment (OSSE]) to test the capabilities of the OO! Cl to support field

tions in a distnbuted ocean abservatory in the Mid-Atlantic Bight. [ moee )
[Se[7[E e[ 21| orerasonsina Y

[27 28| gyecutive Summary of 11/11/2009
r

JERSEY ROOTS, GLOBAL REACH

RUTGERS Hogos

Winds have increased out of the north and northeast to over 20 knots as forecast yesterday by the NAM
model. These winds are forecast to continue through Thursday with some further increase in strength.
Excellent SST images are obtained again on Monday, including data from the microwave sensors. A
four-band structure is again seen in the blended SST field and also in each of the individual satellite
O sst sensor observations. SST comparnscns consistently suggest a band of warm model bias at the shelf
= break, probably due to the misiocation of the SST front there. The HF radar data for yesterday, though a
__ Blended wih gag bit sparse, suggest & northeastward flow on the southern shelf, and an offshare fiow (toward the
— ' southeast) in the northem part of the domain. While the equally weighted ensemble forecast shows only
L St very weak offshore flow in the north, the objectively weighted ensembie forecast reproduces this feature
] satelite somewhat better. The objectively weighted ensemble forecast also shows better agreement with the
[ HF Radar ghiger salinity profiles than the equally weighted ensemble forecast.

o v \
International Coalition of Ocean Observing Laboratories ¥ ) A@ e i here to view a more detailed CI daily summary.

[J Atmosphere Forcing , : - -
— Recent locations for the observational assets duning the iast 24 hours are shown below.

| Skip to Content | Home | Log in | | Atlantic Crossing Website | ~— NAM

[ Ocean Forecast

ARCHIVE FOR THE ‘MIDDLE ATLANTIC BIGHT’ CATEGORY -/ HOPS PE_SHELF

» |-COOL Mission Blogs — NYHOPS Location of Assets 20091111
' COAWST

' BOMS-ESPreSS0

Update on a cloudy Tuesday, but it is sunny in viddle Atiantic Bight. va Model o NDBC Buoys
our heads.... Thermal Glider Flight st

Posted by: Oscar in: Es o & Biospace, Middle Atlantic Bight, NORU ; 1dergraduate Operations J MF Radar &&m @' CalPoly Remus

v
' Glider ProtVos
We had a great telecon yesterday. I lock ferward to another great call today! The , Rutgers Gliders
decision was to conduct two experiments. The first experiment which was [ Ensembie Forecast
championed by Pierre was to send one glider Nerth te survey the Hudson Canyon Across the Pond ’ Equarl Walghting
which shows some interesting features. Pierre's plan and reasoning was laid out in - . UDel Glider
. . . = 0 & BIo ce ' Otyactive Waoghting /
some figures which I have posted below.
[ Gliger
. ; -/ Locanons & Path
0OI-0SSE09: Hudson Valley Adaptive Sampling Plan I ' Cruise
Pierre Lermusiaux et al, 2009 A ' [ Earth Observing-1

e’ Myperion byparspocial
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The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Exciting the Next Generation: Data live to undergraduates and students helped deploy the tools
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Documenting the efforts: Scripps document the efforts with Rutgers English Students
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The OO| Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Weather Forecasts
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NAM 10-meter Wind at 2009-11-13 00:00:00Z
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The OOl Observing System Experiment (OSE)

ov O 2009 ” US East Coas PL GlSST

G1 Daly Mean SST (G) for 20091109

5 different

satellite
Sensors

759W 74 73%W 72°W

12 | 18 17 18 19
Temperature (C)
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Scientists could compare observations (single platform or means) with models (individual or means)

G1 Dally Mean SST (C) for 20081109 EQUALLY WEIGHTED ENSEMELE Daily Mean SST (C) for 20091109

Ensemble
Model

16 17 18 16 17 18
Temperature (C) Temperature (C)
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The same for in situ measurements

Temperatura Profiles Temparature Profiles Temparature Profiles

11 12 13 14 15 G / 12 13 14 15 18 17 18 12 13 14 15 18 17 10 11 12 13 14 15 18
Temperature (C) Temperature (C) Temperature (C) Temparatura (C)

Model A Model B Model C Model D

Salinity Profilas Salinity Profiles Salinity Profiles Salinity Profilas

330 335 2. 30 335 2 34 . 2. 330 335
Salinty (PSU) Salinty (PSU) Salinty (PSU) Salinty (PSU)
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Discussion during experiment develops new tools during the experiment

Tempearaturae Profiles Temperature Profiles

Depth (m)

~

Q0 0
10 11 12 13 14 15 18 17 18 10 11 12 13 14 15 16 17 18
Temperature (C)

Equal Weighting Objective Weighting
Salinity Profiles

Salinity Profiles

E
B
(8
)
(-]

330 335 [ 2. 330 335
Salinity (PSU) Salinity (PSU)
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The OOl Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

Observation model comparisons spurred discussion on tools for synthesis
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The OOI| Observing System Experiment (OSE)
Nov 2 to Nov 13 2009
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The OOl Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

~ Nov 04 2009 US Mid Atiantic JPL G1SST

Known constraints (slow
0.5 knot, Battery, shipping
lanes)

N it (4 * FromAto B inthe
ncertain constraints (time- shortest time

varying 3D currents)

Operate autonomously & feature (shelf-slope
re-plan daily salinity intrusion)

* Follow a time-varying

Monday, April 11, 2011



The OOI Observing System Experiment (OSE)

Scientific _ ' —
community P Conversion

Currént-sensitive path

planning

Examine path, = .
“reachability envelopes” ‘_ | State  Simuate atlaptive
And behawors & glider

Resource | M d |”| ne
Two-phase =~ -~
] O P e ratO rs

planning

view
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The OOl Observing System Experiment (OSE)

Distributed decision
making
using live web
service tools
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The OOl Observing System Experiment (OSE)

http://ourocean.jpl.nasa.gov/Cl/glider.jsp#
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Plan prediction accuracy
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The OOl Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

reatwhite

G\al Poly _
: " Hammerhead

MIT/NUWC

® High resolution
underwater planning

® Smart robots

@m@mm

3
B Y s

® Distributed
IS rl u e s e : Arabella track ‘
CO ntrOI 4 : . : ’ NEOE R

Gateway, [Emﬂ[fitq‘.;r: 1S |20
[o;TF08°24

Y hammerhead)|0i£08:24

Monday, April 11, 2011



Monday, April 11, 2011

Science
Alerts

Science
Campaigns

Science Event Manager
Processes alerts and
Prioritizes response observations

Science

EO-1 Flight Dynamics
Tracks, orbit, overflights,
momentum management

Observation
Requests

ASPEN
Schedules observations on EO-1

Updates to
onboard plan

Science ComntumtAorkshoy



The OOI Observing System Experiment (OSE)
Nov 2 to Nov 13 2009
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The OOI| Observing System Experiment (OSE)
Nov 2 to Nov 13 2009

A closed machine to
machine adaptive sensor net
spanning satellites to underwater
robots

Special issue of Continental Shelf Research in
which 4 publications utilize the OOl OSE data.

OOl OSE data central to two PhD theses (one

. biologist and one physicist
Observation network coupled to & Py )

ensemble ocean model systems e 9
4 OOl OSE data utilized in special issue of

Marine technological Society special issue
(Nov 2010) and highlighted in EOS (Sep 2010)

Improved science and observatory
decision making




Technology will give us a grand new day
Thank you




