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Blue Water Satellite

Using Satellite Imaging to Monitor the World’s Land
and Water Resources™




What we do

« We use satellite images and
patented image processing
algorithms to monitor the world’s

land and water resources

that-alew you to e

— Determine land and water body
guality

— Spot problems areas

— Develop cost effective remediation

strategies (cost savings offset image
CcOosts)
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Blue Water Satellite

Using Landsat and ...to see where
other satellites... the problems are.




You CAN’T tell this......

Lower R, - ¥SMR - TR
Cyanobacteria | Gar s ST Srel e

S From this.

._ : Higherleveisuf
Cyanobacteria

i T =
= A R P

To make intelligent decisions,

you need more data. BWS=5 samples/acre
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Most Water Bodies are not

Homogeneous!
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All data from EPA method certified labs in ppb



How 1t works

Spaceborne
spectral sensor

Swath width of f"lr H"-.

Imaging sensor /
Earth

/ surface

Reflactance

Wavelength

Water

Reflactance
|
]

‘Wavelength

Each pixel contains
a sampled spectrum
!-thatis used to identify
the matenals present in
the pixel by their
reflectance

Spectral
dimension

Reflectance

Spectral images Wavelength

taken simultaneously

Many chemical and biological constituents produce a unique
spectral reflectance signature

(Courtesy MIT Lincoln Labs)




How Blue Water Satellite Works

Rsr Selected
|| andsat7 ETM+

Spectra__$?[e_6t9d
mLawn Grass SOU rce USGS

The ratios between the 7 bands of reflected light
is a “fingerprint “ for each constituent



Spectral Reflectance Curve Phosphorus on Land

Phosphorus in Soils
Spectra of Soil at Various Phosphorus Levels used in BWSI Algorithm

@
Q2
=
0w
o
L)
2
fr—
@
o

—— 2550 mg/kg —— 988 mg/kg
—— 796 mg/kg 588 mg/kg
— 557 mg/kg —— 558 mg/kg

1350 1850

Wavelength (nm)




+ NASA Portal
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Special Features
+ Science Articles
+ People of Landsat
+ Did You Know?
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Years of Research & Peer Review
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Total Phosphorus Water Monitoring Using

Satellite Imagery

Mapping the total phosphorus concentration of biosolid amended surface soils using
LANDSAT T data
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BWS to Laboratory Data Com

Date Lat Long Landsat TP (Averaged) ppb Heidelberg Data ppb UNH Data ppb
7/16/2011 43 40' 29.9" 71 20' 45.3" 4.7 9.8 5.6
7/16/2011 43 42' 23.0" 71 21' 16.1" 11.3 11.6 6.9
7/16/2011 43 43' 07.8" 71 24 33.7" 9.3 11.6 8.5
7/16/2011 43 43'34.2" 71 22 32.6" 6.5 12.5 8.6
7/16/2011 43 42' 57.4" 71 22' 08.7" 2.6 14.8 9
7/16/2011 43 43' 03.2" 71 24' 37.3" 13.4 12.4 11
7/16/2011 43 43' 26.0" 71 24' 37.3" * 16 8.4
7/16/2011 43 43' 14.7" 71 22'58.7" 8.8 11.6 8.5

#
1
2
3
4
5
6
7
8

*In an area where satellite measurement could not be made

A Landsat to Heidleberg (ppb) | A Landsat to UNH (ppb) | A Heidleberg to UNH (ppb) |
5.1 . 4.2

0.3 . 4.7

2.3 . 3.1

6.0 . 3.9

12.2 . 5.8

1.0 . 1.4

7.6

2.8 . 3.1

Average of Absolute Value delta (ppb) 4.3 . 4.2




Technology

e Uses Landsat and commercial satellites

e Technology Bowling Green State University
(BGSU).

e $1 million in funding from NASA and NOAA

and 8 pending [

e e e e N

* Peer reviewed science

e Ability to go back in time to 1984
e 5 samples/acre

e Worldwide China, Australia, Canada, US, Etc.



BLUE WATER

Case Study #1

Identifying where the problems are
Area with 106 Lakes

Little to no
cr::-ntentratiﬂns of §

i Cyanobacteria &

B s £ P EReIC
Rideau Lakes Region, ON
1140 Square Miles (approx)

T
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Case Study #2 Sources Phosphorus Land

BLUEWATER




Case Study #3
Identifying Point Source Problems on Land

The image below details Total Phosphorus on Land (TPL) in an agricultural area




Case Study #4
Reducing Treatment Cost




Case study #5 Risk Mitigation

The Blue Water Satellite Viewer (BWS Viewer™) enables
clients to:
Compare water bodies and constituents
Quickly evaluate current and historic trends

Total Phosphorus in Water - || Sloans Lake Total Phosphor




Case Study #6 Temperature
Plumes

The image below details temperature in water (Deg C)

Power Plant Thermal Discharge Into a Lake
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Case Sthdy #7 Aid in Determining Problem Sources
Ohio River 2008
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Landsat Natural Color Image Landsat processed Image
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Case Study #7 Aid in Determining Problem Sources
Licking River 2008

Landsat Natural Color Image L Landsat Processed image



Case Study # 8 Total Phosphorus Land
Finding a leaky septic system In
abandoned summer camp
1998 Aerial Photograph

Total Phosphorus Land
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Abandoned Summer
Camp with leaky
Septic system



BWS Range and Accuracy

BLUEWATER

Blue Water Satellite Constituent Accuracy and Range Data

Constituent Range Accuracy
Cyanobacteria (Phycocyanin) 0-17 ppb +2 ppb

Cyanobacteria (Phycocyanin) 17-60 ppb” +17 ppb

|| Total Phosphorus Water (TPW) 0-20 ppb +6 ppb

Total Phosphorus Water (TPW) | 20-100 ppb +11 ppb

Total Phosphorus Land (TPL) 0-4000 ppm +530 ppm
Chlorophyll-a 1-155 ppb +22 ppb
Temperature 1.9 - 27.6°C +1.52°C
Aquatic Vegetation Relative Presence/ Absence

Note: ppb = parts per billion

Note: ppm = parts per million

A Above 60 ppb will measure 60 ppb




Blue Water Satellite
Deliverables

Geo TIFF file for each
image (for ArcGIS) N

eProcessed images
(pdf, tiff, or jpeq)

TPW {P‘P‘E_,'I Color TOW (PPB)
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Color scale (above left) indicates ranges of

*B\WS Viewer ™ concentration of phosphorus in parts per
. billion as represented in scan image (top).
(optional)

Pie chart histogram (above) indicates
percentage of water within view delineated by
concentration ranges.

Table (left) indicates actual acreage falling
within each range of concentration of
phosphorus.



GooTIFF Images 12.24-12
Total Phiosphorus in Water (apb)
0-1

i 2-5

5-10

Phosphorus on land

16-20

. and in water analysis

41-50

51-80
>60

GeoTHFF images 11.06-12
Total Phospharus on Land (ppm)
0-1,000
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4,000.000001 - 4,500
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4500.000001 - 9,000

GeoTHF Images 12.24-12
Total Phosphonus in Water (pab)

11-18

Blue Water Satellite
Customer Example:
Clear Lake, California
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GEOTHY Images 110612

Total Phosphorus on Land (pprm)

1,000.000001 - 1,500

1500000001 - 2,000

Lake County makes B i BT TR T _ " e
BWS data available R N e e T ! £ S
online for public o R i | A B
outreach | e SNz TR |



http://gispublic.co.lake.ca.us/BWS/
http://gispublic.co.lake.ca.us/BWS/

BLUEWATE
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No one sees It like Blue Water Satellite.

NO one.
For additional information 855-885-5648 ext 1
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