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ORCAA 1.0 (Summer 2019)
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ORCAA 1.0 (Fall 2019)
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OBJECTIVES
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ORCAA 2.0 (ORCAA Water Resources)
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EARTH OBSERVATIONS
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WATER QUALITY PARAMETERS
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METHODOLOGY

Atmospheric Correction
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ORCAA 2.0 Demo
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WORKFLOW for Time Series Data
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WORKFLOW for validation Procedure
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VALIDATION

Turbidity

In-situ Turbidity (top) vs. ORCAA $2 Turbidity (bottom)
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VALIDATION

In-situ vs. ORCAA Sentinel-2
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LIMITATIONS & UNCERTAINTIES

DATA

» Limited to GEE available
products

» Possible atmospheric
correction noise

» Sun glint and bottom
albedo reflectance

VALIDATION

» Limited in-sifu data for
ORCAA 2.0 parameters

» Some in-sifu data points
do not fall under a satellite
OVerpass

» Possible field work
collection errors



CONCLUSIONS

Image: ORCAA 2.0 CDOM Output, INECI

Benefits of ORCAA 2.0:

Split screen function enables visual
comparison

Template functionality provides a model
for spatial expansion

Point inspection time series charts of
changes in water quality parameters

Tool outputs for model templates validated
against in situ data

Well-organized and documented code
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WATER QUALITY PARAMETERS - Chlorophyll-a

» "Normalized Difference
Chlorophyll Index" (NDCI)

» This parameter has options for
using Landsat or Sentinel-2
imagery
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Image: ORCAA 2.0 Chlorophyll-a Output, INEGI




WATER QUALITY PARAMETERS - NDTI

» "Normalized Difference
Turbidity Index”

» This parameter has options for
using LANDSAT or Sentine-2
imagery
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WATER QUALITY PARAMETERS - CDOM

» “Color Dissolved Organic Matter”

» This parameter has options for
using Landsat or Sentinel-2
Imagery
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WATER QUALITY PARAMETERS - N

Aquatic Vegetation
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Image: ORCAA 2.0 Aquatic Vegetation Output, INEGI
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» "Normalized Difference
Aquatic Vegetation Index”

» This parameter is calculated
using LANDSAT imagery



WATER QUALITY PARAMETERS - SST

» "Sea Surface Temperature”

» This parameter is calculated
using MODIS imagery

Sea Surface Temperature
15 32

Image: ORCAA 2.0 Sea Surface Temperature Output, INEGI




ORCAA 2.0 Enhanced - Functionalities

» S ®) it Screen Com ole rson £ — —
Select a parameter, year, and season to display
on each of the left and right images.
[ ] .
» Point Change Inspector i mmn Mt
Year Season
2021 Spring (Mar 1-May 31) &
Point Change Inspector i Mog || {ReieN
Click anywhere on the map to view a time . .
series of the chosen parameter between the m nght Image' True Color §
start and end dates entered below.
Sanoas Year Season
2017-05-01
End date 2021 Spring (Mar 1-May 31) 2
2018-08-31
Purg
ERELT-E]
Parameter View Split Screen Comparison
Turbidity &
Return to Single Map View
Click an area on the map
Reset Map
Turbidity at -88.72, 15.89 from &z sfioston
. 2017-05-01 to 2018-08-31 Buen ta .
» Geographical Templates
02 Machacal
= Machaca
% Macho Craek
= 04 El Higuerito, \
R \ it
0.6 Blanco Creek 4 “b LT 01020 1 1 1
September 2017 May 2018 cmz\ | I I l e e rI e S O r e n e rO I O n
Date DIEI fbuerto’Barrios
Map data 82022 Imagery ©2022 TerraMetrics | 5 km L—w8

Image: ORCAA 2.0, INEGI




METHODOLOGY ——
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METHODOLOGY

Template Regions

Select a template: » Templates in tool:

» Caribbean
The Caribbean 3% » Coastal California
» Algorithms were tuned to
Select area type: appropriate oceanic
conditions

Preset Geometries 5 . .
» Outputs validated against

a ground truth data
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METHODOLOGY

Region of Interest Import & Filtering

Retrieved from

GEE's Database

Applied spatial,
temporal, and
metadata filters

Imagery
Clipped to study
site areas

» World Database of

Marine Protected
Areas (WDPA)

» Filter to only » Clip imagery to
coastal, sites in the

marine areqs Caribbean and
California Coast



FUTURE WORK

Sunglint correction

Estimate sunglint Exfropolo’re for
for Shortwave- visible and

Infrared bands Near Infrared
bands

Result: Sunglint correction from 350 - 2500 nm

Corrected for sunglint

Image: USGS Landsat 8 SR
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