DIF HAB-FS PROJECTS - BACKGROUND

O Projects are based on the existing operational system for the Eastern
Gulf of Mexico — Harmful Algal Bloom Forecast System (HAB-FS)

O existing HAB-FS output is in the form of a HAB Forecast Bulletin:

= contains an operational forecast of bloom extent, transport,
intensification, and impact over 0-3 days;

= analysts consider winds but not surface currents when forecasting
a bloom’s transport;

» is used by local decision makers and the general public to inform
regional public health and safety decisions

O Two separate DIF customer projects to improve HAB forecasting




HAB-FS PROJECT PHASES

O Phase 1l - Integration of surface currents to operational bulletin software

O Ingest surface currents data from CO-OPS and NDBC into existing HAB-FS
bulletin software using data standards and protocols adopted by the DIF

O Resulted in reliable access to integrated surface currents data served by
NDBC and CO-OPS, and ingestion and display of that data into the
operational HAB-FS bulletin generation application

O Phase 2 — Integration of modeled currents into enhanced transport model

O Modeled currents from CSDL are ingested into a spatially-articulated
transport model (not currently in use in the operational HABS-FS) to
enhance the HABS-FS.

O Attempts to provide graphical forecast of HAB transport and
northern/southern extent.




HAB-FS PROJECT COLLABORATION

Phase 1:

|OOS DIF team:;

National Centers for Coastal Ocean Science (NCCOS) / Center for
Coastal Monitoring and Assessment (CCMA);,

Center for Operational Oceanographic Products and Services (CO-
OPS);

= Coastal Services Center (CSC)

Phase 2:

= |OOS DIF team:;
= NCCOS/CCMA:

= Office of Coast Survey (OCS) / Coast Survey Development Lab
(CSDL)




HAB-

FS PROJECT DESCRIPTION
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HAB-FS PHASE 1

Session Dump ” Log File ][ Documentation

Mak% Bulletin
Please finish the following steps before generating a bulletin. The first three steps must be performed (i.e. "checked") prior to generating a bulletin.

Select image

Anomaly data set: Gulf of Mexico Chlorophyll Anomaly

Anomaly image: SWRCW_S2009093_C4_ 183202 183319 200817 200824 D61 52009016 GMO3 mixed chlorANOMALY.tif TIF ENG
Daily image: SWRCW_S2009039_C4 183202 183319 200817 200824 D61 32009016 GMO3 mixed chlor a.tif TIF PHG

Anomaly shapefile: anompoly swrew s2009093 SHP BHG

Create wind analysis and plot(s

Wind analysis:

Selected buoys:

Primary buoy:

View wind plots for all buoys

Create harmful algal bloom analysis and conditions report

Bloom analysis:
Conditions:

Select anomaly shapefile and exclude anomaly pelygons {opfional)

Selected anomaly shapefile: anompoly swrow s2009099 (default)
Excluded anomaly polygons:

View All Data

Web-based HAB-OFS Bulletin Software




HAB-FS PHASE 1
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Select a button and click on the map to draw.

Current observations in the last three days (72 hours). Observations are divided into three time periods, including 00-24, 24-48, 48-72
hours. Three virtual drifting paths are calculated from the observations of current direction and speed. All station icons, drifting paths,
and observations (displayed along the virtual drifting paths) are clickable. Currents data are obtained through NDBC and CO-OPS' web
services.

Data source (XML): NDBC :: CO-OPS

Overlay layer (KML): Current stations, virtual drifting paths, and observations



http://sdf.ndbc.noaa.gov/sos/�
http://opendap.co-ops.nos.noaa.gov/ioos-dif-sos/�
http://hab.nos.noaa.gov/hab/overlay/kml/currents.kml�
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HAB-FS PHASE 2

DIF Enhanced HAB Forecast :

NGOM Model current outputs in I0OS DIF

compliant format used to transport and
forecast bloom position

Surface particle
fransport results
(" 72 hours)

Reconstructed
chlorophyll-a
concentrations
(772 hours)

Chigraphy® o Concentration
g m*

Transport
model
results
provide
input to
an
enhanced
HAB
forecast*

*Enhanced
HAB forecast
intended to
AUGMENT
(not replace)
existing
forecasts
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HAB-FS Phase 2 OUTPUT

FORECAST MODEL RESULTS
CSDL: High Resolution With Tides

February 9-16, 2005

COriginal Extent (2.9.2005)

‘:,.

Modeled &
Actual Extent:
2.11.2005

Modeled &
Actual Extent:
2.12.2005

Model Only
Satellite Only
Model & Satellite Overlap




HAB-FS PHASE 2 POTENTIAL BENEFITS

 Development of a probability based, spatially-articulated
bloom transport and extent estimate

O A measurable increase in the spatial and temporal accuracy
(skill) and precision (reproducibility) of HAB forecasts

 Extension of forecast temporal range from 3 days to 5 days
and more

d Increased HAB forecast objectivity




HAB-FS PROJECT STATUS

Phase 1 (ended):

» in-situ currents observations provided by IOOS are now being ingested into the HAB-OFS
bulletin software, and then displayed visually for bloom analysis in the HAB-FS software
using an integrated Google Maps application;

= analysts use the IOOS currents data to analyze the potential transport and extent of a
confirmed or potential harmful algal bloom over the past 72 hours when remote sensing
chlorophyll data is unavailable for any reason

= analysts use the currents data in conjunction with the marine forecasted winds to form a
nowecast prediction of the relative direction the bloom may have transported in over the past
72 hours.

= transport and intensification nowcasts are included in the bulletin analysis text in order to
give coastal resource managers an idea of the bloom possible location and intensification.

While the currents data allows the analysts to better form
a nowcast prediction for blooms, this can only be done if
a bloom is located in the vicinity of a currents station. -




HAB-FS PROJECT STATUS

Phase 2 (in progress):.

NDFD Wind forecast data and HF Radar Currents observation data have been
excluded due to the limited funding, resources and data availability.

Historical blooms have been reviewed, time periods for the hindcast analysis
have been selected, and corresponding satellite imagery collected.

Benchmark metrics and baseline have been identified

CSDL team has generated the modeled currents data sets using the ROMS
high-res model.

NCCOS CCMA team ran simulations in GNOME particle tracker coupling the
output from CSDL's hydrodynamic model and the derived remotely sensed
image product for the selected bloom events.

The results of the transport model runs are being processed, and the report is
being compiled. The report delivery is due by the end of Sep. 2009. However,
due to some modeling problems, the skill assessment and report may be slightly
delayed.




HAB-FS PROJECT CHALLENGES AND LESSONS LEARNED

O Wind forecast data and HF Radar Currents observation data were not
available for the selected historical blooms.

 Several time gaps were identified in the wind data inputs for the high-res
currents model. The gaps partially overlapped periods of the selected
blooms, and thus harmed the GNOME simulations.

O Some test runs of the GNOME model indicated that currents may be less
important than winds for HAB move and expansion.

L The high-res currents model has polygon boundary limitations, which cripple
the capability of the transport model to adequately predict bloom trajectory,
and presents limitations in performing robust statistical analysis.

O The scope of GNOME runs has moved from simple tracking the bloom spot
center of mass to more sophisticated methods of tracking the bloom edges.

A physical nature of the GNOME model does not allow taking into account
biological aspects of HAB development.

O Some techniques that were tested in this project have already been used in HAB-FS
development at Lake Erie and showed certain level of success.




HAB-FS PROJECT NEXT STEPS/ RECOMMENDATIONS

It seems to be premature to make
conclusions and recommendation based just
on preliminary results of limited GNOME runs.

The upcoming report will provide a necessary
iInput to fuel a discussion of the future
development.
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