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* Personal Introduction
— Academic Background and Interests
— Relevant Experience to the Fellowship

* Examples of Remote Sensing in Coastal Areas
— Cozumel, Mexico
— Curacao, Netherlands Antilles

* My Role as a Knauss Fellow
— Australia CRW Workshop
— CRW Project
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Personal Introduction

* Academic Background and Interests

* Relevant Experience to the Fellowship
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Background and Interests

* Undergraduate Degrees; Indiana University of Pennsylvania
— Social Studies Education (Geography and History)

— Environmental Geography
* Introduction to GIS / Remote Sensing

* Graduate Work: €3 ¥ N tksiry (Ohio)
— M.A. Geography: Nature — Society Interactions
* GIS TA, Remote Sensing

— M.En. Environmental Science: Coastal Management

* Tropical Marine Ecology, Coral Reet Ecology, GIS in
Landscape Ecology, Limnology
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Experience

* Remote Sensing

— ERDAS Imagine
* Geography M.A.
— Landsat: LULC Change of Cozumel, Mexico

* Environmental Science M.En.
— Quickbird: Classification of Benthic Features, Curacao N.A.

* Marine Ecology
— Tropical Marine Ecology
— Coral Reet Ecology
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Examples of Remote Sensing

in Coastal Areas

* Cozumel, Mexico
— LULC Change

* Curacao, Netherlands Antilles
— Benthic Mapping
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Cozumel, Mexico
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* In this region, the island of Cozumel represents a key ecological reserve because of the high
species richness and the complexity of the ecosystem (Jordan- Dahlgren and Rodriguez-Martinez
2003; Fig, 1).
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*  Within the Gulf of Mexico and the Mexican Caribbean

“Species richness suggests that the highest coral
biodiversity is located around Cozumel on the
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Figure 1: Study area, depicting the coral reefs that were studied at
Cozumel Island. PA= Paraiso, CHA= Chanlana’ab, YU= Yucab,
PC= Paso del Cedral, PAL= Palancar, COL= Colombia.
Continuous line delimits the polygon of the Parque Nacional
Arrecifes de Cozumel.
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Cozumel Cruise Ship Arrivals @

Cruise Ship Arrivals to Cozumel
(1990-1994 Carabias Lillo e /. 1998) : (1995-2005 Data Tur)

Ship Arnvals

of Cruise

Number
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Tourism Development

* Construction of additional cruise ship pier (Puerta Maya) over
Paradise Reef (3 piers total).

* Public opposition to construction.

* EIA permitted transplantation of Paradise Reef, a typically
unsuccessful operation.

Nearshore Fringing Reef -
jer |
| W™ S ———

,»"" First Ridge Second Ridge

”

“ http://www2.uwsuper.edu/ccrs/Old%20Index.htm e : MNA pu- 11
Fringing Reef ‘ Study Site Shelf Drop-off (Depth 21 24m)
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Methodologies

* Qualitative

— Semi-structured interviews with 21 participants in

July ot 2005.

* QQuantitative
— LULC 1998-2001



Ma

"' NOAA Satellite and Information Service \,\/V C -—\‘c '
National Environmental Satellite, Data, and Information Service (NESDIS) = oral Ree watch

Interview Results

* DPerception of residents indicated:
— Politicians disregarded local requests.

— Cruise ship visitation stresses local resources (e.g. water supply, sanitation)

* Cozumel population estimate as of 2005: 75,000 — 2010: 90,000

— http://www.travelyucatan.com/cozumel mexico.php

* Cruise Ship Tourist arrivals for 2003: 2,708,913
(World Travel and Tourism Council 2004)

— Concern for coastal water quality from dolphin enclosures, ship
discharges and inadequate sewage treatment at tourist locations.

— No real economic “trickle down” to residents
13
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LULC 1988 - 2001

Landsat TM: 13 April 1988 Landsat ETM: 17 April 2001
Path 18 — Row 46 Path 18 — Row 46
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Image Processing

* Conversion of Landsat TM Digital Numbers (DN) to ETM DNes.

* Created AOI of Cozumel Island

* Dark object subtraction for atmospheric correction.
* Subset of bands 5,3,1 for vegetation comparison.

* Unsupervised classification of 20 classes.

* Using ground reference points, I merged the 20 classes to 10.
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LULC Change 1998 - 2001
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Additional Cruise Ship Piers

— 1-3 Piers: Sediment from concrete mixing, Paraiso reef damage.

Increased Urban Areas
— Change in San Miguel’s urban area from 2.09 miles? to 3.25 miles?.

Increased Coastal Construction

— Sediment from concrete mixing, removal of mangroves, sewage
runoff.

Increased Water Well Pipelines

— Aquifer reduction and salt water intrusion
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International Pier

Puerta Maya Pier
5 JUN 2006
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Biological ettects of Hurricanes
Emily and Wilma

Proceedings of the 11* Imtemational Coral Reef Symposiam, Ft. Lauderdale, Florida, 7-11 July 2008

e Wilma 4 times more s
. . Cozumel Island, México: A disturbance history
damaging than Emily.

P.A. Alvarez del Castillo-Cérdenas’, H. Reyes-Bonilla’, L. Alvarez-Filip?, M. Millet-Encalada®
L.E. Escobosa-Gonzélez'

1) Departamento de Biologia Marina. UABCS. Carretera al Sur km 5.5, CP 23080. La Paz, BCS, México.
*strellada@gmail .com
2) Centre for Ecology, Evolution and Conservation. University of East Anglia. Norwich, NR4 7TJ. United

Kingdom.
0 0 3) Departamento de Monitoreo y Vinculacion Cientifica. Parque Nacional Arrecifes de Cozumel. Oficinas
® oral cover 24 o tO 1 0 de 1a CONANP. Altos Plaza Sol S/N. Col. (“cntmr.v'(;;(l:. zv(,oo tel. (987)-8724689. Cozumel Quintana Roo,
Xico.

and baCk to 1 60/0 ln I \/I ay Abstract. This study aims to determine the damage caused by the 2005 hurricanes "Emily" and "Wilma™ on the

landscape structure of the Parque Nacional Arrecifes de Cozumel (PNAC), México. We conducted samplings at
six reefs located in the PNAC during May 2005 and May 2007, At each reef, six 30-m point-intercept transects
were run parallel to the coast. The bottom elements that were quantified were coral, sponges, macro algae, coral
2007 o with recent death, rock and sand. Landscape structure was quantified with the Piclou’s evenness index (J°), and
changes were evaluated with non-metric multi-dimensional scaling (NMDS) and the Bray-Curtis similarity
cocfficient. The results show a significant decrease in the percentage of live cover, and an increase in the
percentage of sand and rock, Corals were the most affected group decreasing from 24% to 10% in cover after
the two hurricanes; fortunately, cover has increased to 16% by May 2007, Significant differences were found in
the landscape evenness, being lower in July 2005(F 5 30= 14,94, P=0.00),; the high similarity of J° between May
2005 and May 2007 indicates a clear trend of recovery in the reefs, The NMDS show that the two hurricanes
affected Cozumel reefs with varying intensity, with "Wilma®™ having an impact four times higher than "Emily"

19
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Coral Reefs (2005) 24: 475479
DOI 10,1007 5003 38-005-0009- 1

REPORT

Rolf P. M. Bak - Gerard Nicuwland - Erik H. Meesters

Coral reef crisis in deep and shallow reefs: 30 years of constancy
and change in reefs of Curacao and Bonaire

Received: 17 June 2004 / Accepted: 16 June 2005 | Published oaline: 9 November 2005
© Springer-Verlag 2008
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Mapping Procedures

* Create Bathymetric Map of Study Site
— Using Depth Data Loggers, GPS and ArcGIS

* Create Benthic Classification Map of Study Site
— Using Remote Sensing Data
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Transect Data Collection




NOAA Satellite and Information Service V\/V (E;-\
National Environmental Satellite, Data, and Information Service (NESDIS) = coral Reef watCh

Benthic Mapping

* 10, 50 meter transects at varied
intervals; started at a depth of 50 feet.

* Used Triangular Irregular Networks
(TIN) Creation Tool in ArcGIS 3D
Analyst to make map.

\ 0 15 30 60 90
— I 1 Meters
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Transect Video

* HD Video of all Transects to be analyzed later

Transect 1 Bathymetric Profile - w
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Incorporatmg Coral Cover with (

Habitat Maps

* Provides baseline
e Monitors trends
e Still frames and coral

cover quantification
(and other data) from
video can be placed in
DB for GPS points in
ArcGIS.
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Learning Experience (Course Project: Landscape Ecology)

* QuickBird 2.4 meter pixel from 28 December 2008.
* Mask

* Deglinting

* Supervised Classification
* Atmospheric Correction

e Water Column Correction

Benthic Classification ‘

" i

27
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Land Mask
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Deglinting

Blue
« y = 0.7432x + 18.415
3 o RY » 0.86019
3 3
S
g 20 ¢ Blye
y 15
) Unear(Blue)
>
0
0 ) 10 15 20 25 30

NIR Band Values

Hedley, J.D., Harborne, A.R., and Mumby, P.J. 2005. Simple and robust removal
of sun glint for mapping shallow-water benthos. International Journal of
Remote Sensing 26(10): 2107-2112.

Select AOI of open water at varying
degrees of reflectance.

Convert pixel to ASCII

Plot R,G, B bands against NIR band.
R’. =Deglinted Band

R, = Band to be corrected

b, = slope of band plotted against NIR
band

Ry = NIR band

Min ;z = lowest NIR pixel value from
sample.
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Benthic Classification

* Unsupervised Classification
(20 classes)

* Supervised Classification (3
classes)
— Coral

— Algae / Algae covered rubble
— Sand
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Spatial Survey of Benthic/Terrestrial

Relationships

* Import classified image into
ArcGIS and overlay transparent
pan-sharpened image of study

site.
¥ Eirce
| e
Wl g0 Agae cowe
. Area of .
e development -
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Benthic Composition by Location
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Discussion

Additional preprocessing procedures
would enhance classification by
minimizing the similarities in the
spectral reflectance signatures.

Some classification errors

Important to understand limits of
tools, coral reef areas that look like
they have less coral may just be
oriented differently, and sensors can’t
observe coral deeper than 24°.

Further research needed to see if
development is influencing reef
organization.
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Things I would have done differently...

Mumby, P., Clark, C. D., Green, E. P. and Edwards, A. J. 1998. Benefits of water

: : column correction and contextual editing for mapping coral reefs
if I had more time!
. e 0 L

International Journal of Remote Sensing 19: 203-210

* Atmospheric correction

e Water column correction

Betore Atimwos phacic Comeotion

— ————
easr 3 3 4
Plate 1. QuickBird image before and Wt the Stmonphenc comection; (A) and (B) we the roomed
e nedr the Sandy Bay Narne Resere Delore 300 aer 1he Mmoschenc comection. Note thet coesl
FOOlS G0 MONe OVIGent Sar L CONECTIoN IS Sophed

Mishra, D., Narumalani, S., Rundquist, D, and Lawson, M. 200

Arledge, R.K. and Hatcher E.B. 2008. Investigating the effects of higher spatial
Benthic Habitat Mapping in Tropical resolution on benthic classification accuracy at Midway atoll. Naval " Q
Using QuickBird Multispectral Data . “ o it 38
Engineering & Rewote Sensing, 72(9); 10371048 Postgraduate School Thesis. Monterey, California b
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Role as a Fellow

* Facilitate the development ot a land-based
source of pollution product for Coral Reef

Watch

* Collaborate with STAR Remote Sensing
Scientists and CRCP managers to ascertain
components of an effective product for
detecting sediment plumes in coastal waters.
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Australia Workshop

* Interest in developing robust ocean color products.
— Examples include:
* Chlorophyll 2
Colored Dissolved Organic Matter
Transparency/ Turbidity/Vertical Attenuation of Light

* Total Suspended Matter Brornstorm ey B Qerns o ew RS products
LR e W:‘qu « W Jonip Counbing \
* Seagrass / Macro-algae Y et S Teke e . porsanst e
C li B ety U e

* Compliance maps g s e |
p p - D Jervection (m-,,wa»b(wk Comm.TD) (e Bk o vt |

* Bleaching e | e
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Australia Workshop

* Information products useful for Managers.

— Examples include:
* Eutrophication / Compliance
* Sediment Loads / Compliance
* Primary Productivity
* Flood Plume and Algal Bloom Monitoring
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Australia Workshop

* Percetved obstacles to developing these.

— Atmospheric corrections applicable to locations

throughout the world (Wang).

— Correction for backscattering from substrate surface
in shallow coastal areas.

— Water column correction.
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Needs Identification

(As they relate to CRW)

* CRCP Goals and Objectives (2010-2015)
— Impacts
* Fishing (NMES)
* Climate Change (CRW — SST etc.)

* Land-based sources of pollution
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Needs Identification

(As they relate to CRW)

e STAR Mission Statement:

— To accelerate the transfer satellite observations of
the land, atmosphere, ocean, and climate from
scientific research and development into routine
operations, and offer state-of-the-art data, products,
and services to decision maketrs.

44
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Crosswalkbetween CRW STAR
and CRCP Goals and Objectives §
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