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Importance off Coastal Zones

» Coastal zones are the sites of some of the most important, productive and
unique ecosystems on Earth and home to abundant/diverse flora & fauna.

* Prime locations of human habitation, commerce, resources (e.g., food) and
recreation are found in the coastal zone worldwide.

« However, both the natural and human elements of coastal zones are
vulnerable to disturbances associated with natural climate variability in
conjunction with human impacts on local, regional and global levels.

* These disturbances impact the capacity of the coastal zone to support
humans, goods and services.

» Thus, the ability to detect and predict changes in key coastal indicators
in a timely manner is a crucial albeit largely unfulfilled need given the
dynamic nature of coastal zones, requiring a broad suite of observations.

« However, significant progress is underway given the continued development
of coastal observing systems, consisting of in situ & remote elements.
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Gloehal Coastal Ohsenving Systems

Coastal module of the Global Ocean Observing System (GOQS)
e Marine services, natural hazards, and public safety
e Public health risk
e Ecosystem health

e Living marine resources

iR/ ieCUNESCO:0IT/C00S/Cop:Ilm

Coastal module of the Global Terrestrial Observing System (GTOS)

e Human dimensions, land use/cover, and critical habitat alterations
e Sediment loss and delivery

e \Water cycle/water quality

e Effects of sea level change, storms, and flooding

RLtE://WWW. 120, 01a/aies/C-GlIOS html
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Remote sensing can contribute to improved understanding and
management of many important coastal issues, e.g.,:

. Hydro|ogica| and biogeo_ NASA MODIS True-Color Image, March 5 2001

chemical cycles T T, e
» Carbon flux il 8

« Ecosystem health and o VORI g
productivity i
» Harmful algal blooms

» Coastal urbanization and
development
» Water quality

Mississippi River Sediment Plume

(Courtesy: http://visibleearth.nasa.gov/)
» Coastal hazards



Climate Variability & Urbanization in S. California
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S. California Stormwater Runoff Plumes (D/iGiacomo et al., 2004) -

RADARSAT SAR 8 Nov 1998 - SAR image at discharge peak
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Nezlin andf DiGiacomo; In Press; Continentali ShelffResearch



Stormwater pltme distrblienivia satelliie ecean J

COIOK (1'O0F=2002) el ativerto i amount

Los Angeles River
San Gabriel River

Santa Ana
River

INezlin, DIGIacomo;, Stein, & Ackenman; Submiiied: Remoie Sensing o Envirenment
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Ahn, Grant, Surbeck, DiGiacomo, Nezlin, Jiang, in press, Environmental Science and Technology
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Biegeechemical and Ecological Iimpacts JRPL
el StermwaterFRURGIHF oIS, Callioria

N - = . Primary-productivity
off [P - composites (using 1
: productivit = I km SeaWiFS and

b | AVHRR data);
before and after a
winter storm event.
Mean primary
productivity in the
boxed region was

Say 82% higher in the
— o @emzall right panel.

SeaWiFS chlorophyll-
a image 6 days after
winter storm event
potentially revealing a
Pseudo-nitzschia
bloom. Also note
cyclonic eddy
transporting shelf
waters offshore.
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Benefits el Remote SEnsing NASA/CNES TOPEX-Poseidon
10 NOV 9F ; e
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 Potential global sampling : t%;ﬁj

« Synoptic coverage

* Frequent Temporal Repeats
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e Consistent measurements

A

Sea level height anomaly during
1997-1998 EI Nino

(Courtesy: http://visibleearth.nasa.gov/)
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Drawihacks, el ReEmoeter SEnSInG

NASA QuikSCAT Winds, March 13 2000
- Temporal revisits often inadequate . e
(esp. w/cloud cover, tidal aliasing)

» Spatial resolution (=>satellite)

 Limited parameters
* Accuracy

2 Primarily limited to surface Surface Wind Circulation of Catalina Eddy
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Drawihacks, el ReEmoeter SEnSInG

NASA QuikSCAT Winds, March 13 2000

» Temporal revisits often inadequate '\
(esp. w/cloud cover, tidal aliasing)

» Spatial resolution (=>satellite)

 Limited parameters
* Accuracy

2 Primarily limited to surface Surface Wind Circulation of Catalina Eddy
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PleesHior ennancing vty el remoete: sensingiin coastalegiens

* Ensuring availability and continuity of suitable (e.g, adequate
spatial, temporal, and spectral resolution) observations for
coastal research and applications
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PleesHior ennancing vty el remoele: sensingiin ceastalegiens

* Ensuring availability and continuity of suitable (e.g, adequate
spatial, temporal, and spectral resolution) observations for
coastal research and applications

* Integrating observations (e.g., terrestrial and aquatic; RS & in situ;
natural and socio-economic) and developing tools and techniques
(e.g., models, GIS) to generate and deliver information products
for improved decision support and coastal management
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Coastalineme oiftherlntegrated Glepalf@hseVing Stirategy,



JPL

Coastal fheme oiitherlntegrated Glepall@hsening Strategy.

« A strategic planning process, consisting of 14 members that represent data providers
and users, whose goal is to improve Earth observing capacity for decision-making

 For more details, please visit: http://ioc.unesco.org/igospartners/

The Global Ocean
Observing System

GT:S
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Coastalineme oiftherlntegrated Glepalf@hseVing Stirategy,

Develop a strategy for integrated global observations that will provide
Improved understanding of earth system variability and change in the
coastal zone, with a particular emphasis on the land-sea-air interface.
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Coastal fheme oiitherlntegrated Glepall@hsening Strategy.

Develop a strategy for integrated global observations that will provide
Improved understanding of earth system variability and change in the
coastal zone, with a particular emphasis on the land-sea-air interface.

 Specify coastal user information needs and observation requirements

 Evaluate existing/planned capabilities and identify gaps & continuity needs

o Establish a framework to integrate observations across the land-sea-air
Interface in support of coastal research and improved coastal management

o Stimulate & facilitate coordination & collaboration among diverse
groups/organizations

Paul DiGiacomo (JPL) & Liana McManus (UM)
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HIRE felleWInRe PGt/ ISSUEST Ve e IdEntIHEd To) e
GOS CoastiaiNNIEME:

Coastal Human Populations, including coastal hazards and coastal
development and urbanization (~ LOICZ Themes 1 & 3)

Coastal Ecosystems, including the hydrological and biogeochemical
cycles, and ecosystem health and productivity. (~ LOICZ Themes 2 & 4)
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HINE felleWIReIPHGI/AISSUES nEVE DEER IdEntIHEd o) the
| G@SHECEEStAINNIEME:

Coastal Human Populations, including coastal hazards and coastal
development and urbanization

Coastal Ecosystems, including the hydrological and biogeochemical
cycles, and ecosystem health and productivity.

Teifeaigc U Eirol] 03

» Regional & global environmental assessments, agencies, accords & conventions
» Advisory & regulatory agencies

 National governments

» Research communities

« Commercial organizations
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EXPECIEd BENEIS O lIGOS CoastalNiiene

e |[dentify gaps in observations and reduce unnecessary duplication

 Strengthen the linkage between in situ and space-based observations, integrated
with watershed-ocean models, for coastal research and management applications

 Stimulate building of long-term coastal data sets

e Facilitate the integration and implementation of the coastal components of
GOOS and GTOS, particularly working with space agencies to ensure
development and continuity of necessary observations

e Establish priorities for research & development projects to improve the
operational elements of observing systems and other programmes

e Support user needs through improved products and services

o Cross-cutting links with other IGOS themes as well as the emerging GEO effort
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©BSERVIRG REGUIrEMERSHOIIGOS CoastaiNlemE:

Geophysical:
ocean winds, waves, sea surface height, currents, salinity, temperature,
discharge, precipitation, ice cover;

Biological and Biogeochemical:

pigments, nutrients, particulate and dissolved matter, aerosol properties,
slicks and spills, fluorescence, optical properties, O, and pCO,;

Mapping (Physical, Ecological, and Socio-Economic):
topography, bathymetry, shoreline position & use, high/low tide lines,
habitat types and condition, land cover/use, reef maps, coastal population
assessments/demographics.
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Coastali@hserving Challenges

@hserRvation

Knoewledge Challenges

Reselution
Challenges

Continunty
Challenges

EGeophysical

Blending SSTIi data streams
Measurng salinity: remotely,
Impreve SSHmeasurements
VIEASUIErCUIENLS iGN SPECE
Assimilate HE radaif data and
derive user products

Develop SAR algerithms) &
ASSEsSs ether measurements

EXtracng Ighey
FEsEeIleRNAIO NG
satellitenwine
SENsors

Add additienal
Doppler weather:
radar & HE radar
SItes

Maintain and expand
stream & tide gauge
networks

VieRt2iaNmiciewave
RS CAP2IESHOIMICE

facilitate HE radar
transition: researchito
eperational moede

Bielegical &
BICOEGE
chemical

FVPENSPECaI GEEaRIColor;
Iiglofove ola=o ezl zlle[ffials
VIErgearchierophyiifpreduets

@cean colo/ SAR data
relauenshipswithrecoelogy,

llaxenemic discrminaton
Improeve aeresol characterization

NEed ecean colox
ORSERNAWENS Tio
UEGSIANBRHARACHIIL

more nutrient
measurements

Rapid & accurate
pollutant assays

Vigiizireleai =
Speciralfecea Color
ORSERNALIGASTON;
CoNLEXt and clinyate
data records




JPL

Coastali@hserving Challenges

Standardize: & QA/QC
(A Sitl 0bs

Adaptive sampling
Power/telemetry/
piefiouling| Issues

OPSErVations Knewiledge Reselution Challenges | Continuity, Challenges
Challenges
Vi2pping Need a commoen ReguierghrspauaiNes al gt BV SEPEOESH o)
habitat classification HYPErSpECaINMACEATeI | UmEnpepU auen
Sy/Stem corzlls clple\yee)etziijor) ASSESSIENIS
SpauallyAexplicit Improve availability: and Wizt pieztia) plle)al=res.
SOCIBEECONEMIC use effhigh-res. color and | multispectial opucal
\Valdelles lidarF data for physical INACESHEIERIZNIEIES
mapping
Access to highest res.
DEMS
CROSS Satelliter CAL/AALL eguirennmpreved INEET O ACIIEe
CUNNHING emperalRssspeiEl uransiuenHIeImMNEsEach

reselution iremrsatellite
sensors

Expand coverage of in
Situl measurements

LG GPEAGnRIFSaLElltes

Need tor maintain and
replace in situ assets
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RECOMMENGE SPaCEI/ATECRCY @RSerVIng PRIGKIUIES ol Coastal Areas

* PROVIDE
* high frequency, hyperspectral ocean color observations of coastal areas

* synoptic observations of coastal currents and salinity
* higher resolution/improved coverage for ocean vector winds & SSH

* high spatial and spectral resolution capacity to assess coral reef community
changes & terrestrial vegetation assessments

* IMPROVE
« calibration/validation of measurements in coastal regions

« data management infrastructure (near-real time delivery; climate data records)
e SUPPORT development of a Coastal Data Assimilation System ( )
* FACILITATE international efforts to blend high-resolution multi-sensor data products

* ENSURE access to highest resolution DEM as soon as possible
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COCOA Coastal @cean Caren ORSERVALeNS & ARPIICAUBIAS

COCOA is a geostationary hyperspectral coastal carbon mission concept to be
proposed as a NASA Earth System Science Pathfinder (ESSP) mission.

COCOA will quantify the carbon pools and pathways of the coastal ocean, a
crucial need identified in the Ocean Carbon and Climate Change (OCCC)
Implementation Strategy, 2004.

By intensively focusing on North America, COCOA will target representative
coastal processes that impact the global carbon cycle: C

Eastern Boundary Current coastal upwelling systems w

Western Boundary Current (Gulf Stream)
Major riverine inputs (Mississippi River)
Episodic features ( )

The COCOA Pl is Prof. Janet Campbell of University of New Hampshire.
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Integration; Strategles

. Blasesiin Interdisciplinenry training proegrams/Werkshops
disciplines; & applications > Prioritizing| interdisciplinany ebsenvation products

Coordinated cataloguing, archiving & distribution

What data is available? of current and histoerical coastall datasets &
Data sharing acress national metadata; petentially leveraging the GIOS-TEMS
database

poundaries

Eully “dry” land & Edlly “wet”
OCcean| data/imodels; Sepaaen
Ol remoeierane s/ date

InpreVverpatalvianagementilniirastlichune o
store, (re)process and disseminate expanding data
streams, Incl. (near) real-time & climate data recerds

Madalino P AlaFra Aol atinn. —=—
iSOEHE G GGt UeU oS et C ot —

IHe2NmMEmiterng; RYdredyRamic meeels =

Mapping the ceast Verucalhdattimrtransiermatien tool
Scale dependent attribuies CeRG e time Seriesiand data contipuiiby,
Peoplerat ceastalNnierace DAt IRtegration

> Landl & sea; lumans & ecosystem| ==
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KeyACoaSI2INEmEGRiIghistane Ui ComineFacCHMIIES:

* June 2003: Approval of Coastal Theme Development at IGOS-P-10
* November 2004: Approval of Coastal Theme Report at IGOS-P-11bis
« Summer 2005: Publication of Coastal Theme Report by IOC

* Fall 2005+: Coastal Theme implementation, including development
of prototype efforts and pilot projects

« 2006-7: Coastal Theme workshops, product/capability development
and capacity building
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Coastal iheme Proiotype; Development Elforisiw/Focusion Data Assimilation

Prototype Efifert #1:

Coastal Development and Urbanization, Human Health and Ecosystem Health:
Assessing global patterns of impacts from nutrient and pollutant/pathogen loadings.

Clozlfs
1. Assessment and projection of regional and gIobaI , biogeophysical
and socioeconomic
2. Quantitative assessment, analysis and predlctlon of the impacts and interactions
among these local and global pressures and responses in coastal biogeophysical
and socioeconomic systems, supporting evaluation of
at time scales of
years to decades; and,
, at time and space scales
suitable to support short-term operational management responses, e.g. beach
closures, aquaculture management, ballast water exchange.

Anticipated Partners: CEOS, C-GOOS, C-GTOS, LOICZ, WHO, et al.
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|GOS Coastaliliheme contrilbutions/ntersection wWith: GEO! effort

IGOS COASTAL THEME

GEOSS

USER' ISSUES

Societall Benetit Areas

Coastallhazards

Disasters; Climate

Coastalldevelopment &
Urbanization

Human Health; Agriculture;
Energy; Climate; Water

Ecosystem health) & preductivity

Ecosystems; Biodiversity:

IHydrological & biegeochemical
cycles

Water; Weather; Climate

IGOS Theme leaders recently tasked by GEO leadership to assist with the
development of the 2006 GEOSS Workplan, particularly identifying linkages.




Future directions in coastal observations
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Toward “Continuous Awareness” of Coastal Regions

« In the context of the Global Earth Observing System of Systems (GEOSS),
there is a need to develop the capability for “Continuous Awareness” of
coastal regions towards real-time, integrated system-wide understanding
of coastal processes, phenomena and human/ecosystem impacts.

» Toward this model, we need to pursue architecture and development of
a truly integrated coastal observing system that might include:

=> Co-located active/passive instruments on single/multiple space-
based platforms

=> A constellation of multiple space-based vantage points (e.g.,
GEO, MEO, LEO)

=> Multi-sensor/platform in situ observing networks of fixed and
mobile assets (e.g., GOOS, NSF-ORION)

=> Sensorweb system approach integrating remote and in situ
observing assets for event detection & response

=> Assimilation of observations for realistic nowcasting & forecasting



User’s Desktops

Web-based
User Interface
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