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delivery systems.

Data network design using current
technology options.

What categories in interrelated
network platforms are useful to
define boundaries leading the right
level of operating requirements?
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Geosynchronous 35,700 km GEO: Numeric

Signals from Earth take Science/Eng data
250ms to make the round

trip. too long for things like

videa chat

Medium Earth Orbit MEO: buffered
2000-35,700 km - d A K
Signal round trips are shorter Internet networ

(52ms at 8000 km), good speeds
enough for mostinternet
applications

Low Earth Orbit
180-2000 km

ceX, OneWeb and .
mur:areail (e gl LEO: Near live I/0
targeting this orbit.
Signal round trip times
are negligible (~6ms)




Q: At what point do the different
data network platforms overlap
making for opportunities, or,
confusion for risk management and

research?
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Establisk teristics

River Drainage Basin -- Upper Ohio COE Boundary
Climatological Reporting Offices — National Weather Service
State Boundaries — PA DCNR, ODNR, WV DEP,

County Boundaries with NWS -- Emergency Response

Local Watersheds
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Collecting data at a local
watershed platform.
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~ Data collection instrumentation are the process

,{//' point between gaging station and satellite
| platforms.




Air flow meter Solay cell Nichols radiometer Sepsor fusion
Alarm sensor Sravimeter Qccupancy sensor Sejnsor grid
Anemometer Ground-penetrating radar Odometer Sepsorno  de
Auxanometer 5yroscopic sensor Optical position sensor Shack-Hartmann
Back-illuminated sensor Hgll effect sensor Osgillati ~ ng U-tube Shock data logger

Barometer Hall probe Passive infrared sensor Shock detector

Biochip Heat flux sensor Permanent Downhole Gauge S | ilicon bandgap temperature sensor
Biosensor Hot filament ionization gauge Phptodetect  or Single-photon avalanche diode
Boost gauge mage sensor Photodiode Saft sensor

Bourdon gauge Image sensor format Photoelasticity So| nar

Calorimeter mpact sensor Photoelectric sensor Speécia | sensor microwave imager
Capacitance probe Inclinometer Photoelectric sensor Staring array

Capacitance sensor Inductive sensor Photoionization detector Stretch sensor

Capacitive displacement sensor  Infra-red sensor Phot  omultiplier $tretch sensor

Capacitive sensing Ipfrared thermometer Photomultipl ier tubes Stud finder

Carbon paste electrode Integrated circuit piezoelec  tric sensor Photoresistor Superconducting photon det ector
Catadioptric sensor Intelligent sensor Phptoswitch Synthetic aperture radar
Colorimeter lonization gauge Phototransistor Tatchom  eter

Contact image sensor Kinetic inductance detector Ph| ototube Tactile sensor

Current sensor Llab-on-a-chip Plezoelectric accelerom  eter Temperature gauge

Daly detector laser rangefinder Plezometer Thermistor

Digital sensors Llaser surface velocimeter Piranigau ge Thermocouple
Displacement receiver Lieaf sensor Planar Hall senso  r Thermometer

Doppler radar LED as light sensor Position sensor Til | tsensor
Electromechanical film L|DAR Pressure gauge Time pressure gauge
Electron multiplier Light-addressable potentiometric sensor  Pressure sensor Tlouch switch

Electro-optical sensor L{near encoder Proximity sens  or Transducer

Electro-optical sensor L{near variable (LVDT) Pyfome  ter Transition edge sensor
Electroscope lLiquid capacitive inclinometers Quantum sensor Triangulation sensor
Exhaust gas temperature gauge achine vision Quartz  thermometer Ultrasonic sensor
Fabry—Pérot interferometer Magnetic anomaly detecto  r Radar Ultrasonic thickness gauge
Faraday cup Magnetometer Radar tracker Variable reluc  tance sensor
Fiber optic sensors ass flow sensor Rgdio direction finder elocity receiver

Fisheries acoustics McLeod gauge Rate sensor Videos ensor

Flame detection MEMS magnetic field sensor Reged swit ch Visible light photon counter
Flame detector Metal detector Resistance temperature  detector isual sensor network

Flow sensor Microbolometer Resistance thermometer Vo| Itage detector

Free fall sensor Microelectromechanical systems Rota  ry encoder Water meter
Galvanometer Microwave radiometer Rotary variable di  fferential transformer Wavefront sensor

Gardon gauge Motion detector Stintillometer Wheatsto  ne bridge

Gas meter Net radiometer Sensor array Wireless senso  r network




A Local Readout Station (right dish)is a
process point from the Satellite platform
to the DCS (data collection system)
platform.
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Active platform data for
Hydrometerological modelling NWS

Select a category of information to display Charts Available in Pennsylvania
NESDIS IDNWSLI locATION 5
Display DCP Meta-Data CEG6CAFS56 |ACMP1 ALLEGHENY RIVER AT LOCK AND DAM #3 NEAR ACMETONIA 1S
CES15416 |ALDP1 WEST BRANCH LACKAWAXEN RIVER AT ALDENVILLE
Display Physical Element Code by State or HSA DE40F60E  ALKP1 BRODHEAD CREEK NEAR ANALOMINK 2N
DE46ESB6 |ALLP1 [LITTLE LEHIGH CREEK AT ALLENTOWN
Display DCPs by Owner/Operator 1736E6A6 |ALNP1 JORDAN CREEK AT ALLENTOWN
163EDBEA ALWP1 WEST BRANCH SUSQUEHANNA RIVER AT ALLENWOOD
Display DCP Decoded Data 17B856F8 ANAP1 GROUNDWATER WELL IN WASHINGTON TOWNSHIP, BUTLER COUNTY NEAR BOYERS 2SE
328982EA |ANFP1 ALLEGHENY RAWS
Graphic Displays of Decoded Data 1736C04A |APAP1 LITTLE LEHIGH CREEK AT TENTH STREET BRIDGE AT ALLENTOWN
CE716062 |ARHP1 LACKAWANNA RIVER AT ARCHBALD
Detailed Display of HADS User's Report Content DE3C52C6 |AUGP1 AUGHWICK CREEK NEAR THREE SPRINGS 3NE

CE29C07E |AVLP1 AVELLA RAIN

DE4DEGIE |AXEP1 |SPRING CREEK NEAR AXEMANN 1w
CES9B342 |AYLP1 AYLESWORTH LAKE NEAR JERMYN
CES95E62 |BCHPL BALD EAGLE CREEK AT BLANCHARD

CE29551C  [BDDP1 MONONGAHELA RIVER AT LOCK AND DAM #2 NEAR BRADDOCK HPHT Tw WO VB
CE4A5020 |BEAP1 BEAVER RIVER AT BEAVER FALLS HGIPC VB

CESD306C |BECP1 BALD EAGLE CREEK NEAR BEECH CREEK STATION NEAR BEECH CREEK 2E HG

DE3CD4D2 |BEDP1 RAYSTOWN BRANCH JUNIATA RIVER AT WOLFSBURG NEAR BEDFORD HG

DE3CE148 BELP1 DUNNING CREEK AT BELDEN HG

CE7A5650 |BETP1 LEHIGH RIVER AT BETHLEHEM HG PC

D680012C |BGNP1 BIG KNOB RAWS NEAR BLAIN 3NW PCUS |UD TA MTXRVE MM UR|UPRW
D68027C0 |BHDP1 BEARS HEAD RAWS NEAR MAHANOY CITY 4NE E'ﬁ UD TA MTXRVB MM |UR|UPRW
CEGEBYD4 BKLP1 REDBANK CREEK AT BROOKVILLE ﬁ'& PC2

1787E594 BKTP1 INDIANA COUNTY WELL (IN919) IN BANKS NEAR HILLMAN 2SE HB

DDS3F478 |BLDP1 BALD EAGLE CREEK AT TYRONE HG

32A0962E BLHP1 BLAIR HELIBASE RAWS PC[US [UD [TA MTXRVE IMM[UR[UPRW
DD036558 |BMBP1 SUSQUEHANNA RIVER AT BLOOMSBURG HG

CE79D74A |BMRP1 TULPEHOCKEN CREEK BELOW BLUE MARSH DAM NEAR PLEASANT VALLEY HG TW

DD8141F8 |BNDP1 MARSH CREEK AT BLANCHARD HG

CE6635B4 |BRAP1 TUNUNGWANT CREEK AT BRADFORD HG|VB

CE79EC02 |BREP1 SCHUYLKILL RIVER AT BERNE HGPC

CE17816C |BRNP1 BARNES PC

CE79CAEE  BRVP1 TULPEHOCKEN CREEK NEAR BERNVILLE 3.5W HG TW

DE3E71DE BSCP1 BIG SPRING CREEK NEAR NEWVILLE 3S HGWT (TW

DE1ABO14 |BSRP1 BIG SPRING RUN ABOVE TRIBUTARY NEAR WILLOW STREET NEAR LANCASTER 4SE HGTW WC WT

17376248 |BTHP1 MONOCACY CREEK AT BETHLEHEM HG

CE69BBEQ  |BTRP1 CONNOQUENESSING CREEK NEAR BUTLER 1SW HGPC

CES9788E |BUSP1 ALVIN R BUSH LAKE NEAR WESTPORT 6NW HPIPC TA
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There are hundreds of potential
data platforms in this picture.




blatform me

Start with the sensor end of your data and delivery system.
Determine primary characteristics and requirements for project
sensors in their environment. Weaknesses in primary data have
derailed many research papers.

Immediately plan for minimizing lost measurement data. I.E.
Reserve power supply options, scheduled data automated backups,
and scheduled field QA checks.




