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Spatial Variability vs. Temporal
Variability

A In any monitoring program or research endeavor to
understand the bigphysical processes that dominate
ecological systems we face tepatioctemporal dilemma,
we can be

A Spatial intensive lower temporal resolution
I or
A Temporal intensive lower spatial resolution
AMay loose vertical dimension

A But, water quality parameters exist in the
spatlotemporal domain
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Severn River D.O. 2010
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Severn 2011Spatiotemporal Volume
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REMUS 100
Remote Autonomous

Environmental Unit s
Physical Specs:

Manufacturer: Hydroid
Body Type: Torpedo

Size (XWxH: 1.60m x
0.19m x 0.19m Body Size
(LXWxH: 1.60m x 0.19m x
0.19m

Hull Material: Aluminum
Weight: 37.00kg

Maximum Depth: 100.00
m

SelfRighting: Yes
Obstacle Avoidance: No

Endurance (nominal
load): 22 hours
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Mission: Round Bay, Severn River
hypoxia

Maryland
Delaware
SRN3
)
SRN2
[ ]
z3
("] SRN1
Virginia M MS5 .
¥ )
MS4 SRNO
g / ) .uss L
MS2
L ]
Atlantic Ocean
MS 1B
South River .“5"
MS1
0 2 4 ¢

et r e
Kilometers




Mission: Round Bay, Severn River
hypoxia (Aug 13, 2010)

D.O. um/L

1.13 58.6 116 173 231




Mission: Round Bay, Severn River
hypoxia (Aug. 13, 2010)

Temp (deg. C)

276 28 284 288 292




Round Bay 2015
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Mission: Severn River ‘¥,
June,15 2011Round Bay to College Creek

D.O. (mgll)

0.054 1.7
RBN WT 7.1

34

REMUS (8 AM) SRK weekly monitoring (8 A2 PM)



Mission: South River
July 22, 2011
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Mission South River
July 22, 2011

Temp (deg. C)

Salinity

274 282 29 298 306

725 768 8.12 855 898
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South River Creels0O
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4 Aug SeventChesbaylransect
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Nutrient Criteria Guidance exceedance:
TN: 0.65mgfl
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Winchester Lump
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Measirnd in deceneters
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Salinity Levels in the Severn at Winchester Lump

Measured in decxmeters
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Increasing the importance
and relevance of buoy data
and AUVs, building the
network

What if you could extract buoy

information and cat it throughout the
rest of a small tributary.

Theoretical Approach: Slice up the
tributary into 1 meter sections.

Consider well mixed within a section;

stratification occurs between sections.

As a result conservative properties
may be modeled as Gaussian
distribution.

Statistical Methods:

T(x) = (Tg — TM)(e"zg_i) + Ty

X

S(x) = (Sy — Sp)(e 27%)+Sq

A Hindcastingvater quality




graphy

Severn River Temp Gaussian
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1 August 2012
Predicted vs. Actual Temperature
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Husbandand-wife scientists take on
black muck clogging Chesapeake Bay

https://www.washingtonpost.com/national/healttscience/husbanénd-wife-
scientiststake-on-blackmuckcloggingchesapeakdray/2015/05/11/abc97194
e7841led4aaeld642717d8afa_story.html




USNA and UDEL
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USNA and UDEL
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