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Distributed Temperature Sensing
* Fiber optic cable

« Laser pulse (5 ns)
« Reflections
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Principles DTS

Time of flight (1 m resolution)
v=c/n=(3x10%)/1.5=2x 108 m/s

LASER

BACKSCATTERED
LIGHT

TRAVELLING LIGHT PULSE
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Principles DTS Rayleigh Component
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Principles DTS

Specs

« 1 m spatial resolution

« Cable up to 5 km (50 km?)
« 30 s temporal resolution
 0.01 K (30’ integration)
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Flashfloods & DTS TAHM

PrlnC|p|eS DTS Oryx DTS Performance
Specs
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Performance data taken at room temperature. Specifications subject to change.
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Flashfloods & DTS

Flash floods

Stream
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Flashfloods & DTS

Flash floods

Leak detection
Irrigation

Coleambally
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55 Temperature on 16-Jul-2009 11:01:23
Flash floods
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WMO Stations

Percerdage of repors recened

® 501 o KOO per cent (2912 slabons)
& 45 1o 90 per cent B97 slations)

o Lews than 45 per cenl (325 stations)
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Irrigatie
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So, how much of the Earth’s surface is covered by rain gauges?

Chnis Kidd (1), George Huffman (2), Dalia Kirschbaum (2), Gail Skofronick-Jackson (2), Paul Joe (3), and
Catherine Muller (4)

(1) Earth System Science Interdisciplinary Center, University of Maryland, College Park, Maryland, 20740 and
NASA/Goddard Space Flight Center, Greenbelt, Maryland. 20771, (2) NASA/Goddard Space Flight Center, Greenbelt,

Maryland, 20771 , (3) Environment Canada, Meteorological Research Division, Toronto, Canada, (4) School of Geography,
Earth and Environmental Sciences, University of Birmingham, Edgbaston,

USU TERENO Bonn, 1 October 2014 %
o TUDelft

n State

UNIVERSITY



Background TAHMO%)

WMO Stations
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WMO Stations

5,000
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Leapfrog: 20,000 TAHMO Stations!
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Data assimilation

Model
Ground === Remote
Observations =~~~ = > Sensing
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Data assimilation
Model

Ground \<&——--- Remote
Observations)~ =~ ~ = > Sensing
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Approach

e Design
e Operation

e Education
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Design

P.R.4,Ri4, U
T, RH

GPS, GPRS
camera, mic

1,0, v
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TAHM@

Approach
Design — PR, Rigs U
Eﬁ‘ T, RH
$500 -
20,000
(35 km)
GPS, GPRS
camera, mic
| = T, 0, v
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Design

Use existing sensors
« Automotive
« Household

ZyTemp TN9
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Design

Principles

 RoObust

 NoO moving parts
 No cavities

« Cheap (<$500)

« Self calibrating

« Cross calibrating
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Design

Principles

 Robust

 NoO moving parts
 No cavities

« Cheap (<$500)

« Self calibrating

« Cross calibrating
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Design

Principles

 RoObust

 NoO moving parts
 No cavities

« Cheap (<$500)

« Self calibrating

« Cross calibrating
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Design TAHMOT;))

’Rld’ u

GPS, GPRS
camera, mic

Precipitation

1,0, v
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Design

Precipitation

Coen Degen

Piezo ceramic element
(+ other)
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Response to raindrop piezo ceramics

—
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Precipitation

Signal energy vs. Drop diameter

T
. data

fit
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Design

One sensor down... n to go!

DECAGON
DEVICES
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Operation

Costs (M$)

« Construction 10

» Design 2

« Educational package 2

* Role out 8

« Computation /7 RS 4
Total 26 M$

Running costs 2 M$/yr
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Operation

Business case

Needed: $ 2M 7/ yr
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Business case: Commodity hedging
« Cotton
» Coffee
« Tea
« Cocao

T
USU TERENO Bonn, 1 October 2014 %
TUDelft

IIIIIIIIII



Operation TAHMOT;))

Business case: Insurance
* Droughts

* Floods

« Diseases?
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Education

Role out TAHMO

High schools
curriculum
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Education

Role out TAHMO

Ananse >

School-to-School
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Education TAHMOﬁ

« Associate with schools
« Develop environmental education package
« Teach children about their environment

« Teach children about their environmental
connectedness
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Education

Universities

 Nairobi
 Akure

Sensor Design Competition
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Next steps

Pilots



_ TAHMO)

WWW.TAHMO.ORG

n.c.vandegiesen@tudelft.nl
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