Soil moisture ground-truth:
Bridging the scale gap

Nick van de Giesen
n.c.vandegiesen@tudelft.nl

MR

AR I
—ay
TWIGA

This project has received funding from the European Union’s Horizon 2020 Research and Innovation
Programme under grant agreement No.776691. The opinions expressed in this presentation are of the
authors only and no way reflect the European Commission’s opinions. The European Union is not liable for
any use that may be made of the information.

]
TUDelft




TWIGA Partners

FarmerLine Future\Water GAIP

Q Farmerline &£&FutureWater

GReD HCP International HydroLogic

il HCP HydrolLogic
ReD

Imperial KMD KNUST
Imperial College
London R =2 7
Makerere MicroStep PolMi
T POLITECNICO
MAKERERE UNIVERSITY MILANC 1863
SAWS Starlab Strathmore
AL e e Strathmore
TAHMO TU Delft UFZ
:3 1 ﬁHELMHoLTz
) ZENTRUM FUR
TMO TU Delft UMWELTFORSCHUNG
UFZ
This project has received funding from the European Union’s Horizon .,
(; 2020 Research and Innovation Programme under grant agreement 18 - 10 - Europe
No.776691. The opinions expressed in this presentation are of the % s .
TU D If authors only and no way reflect the European Commission’s opinions. Partners ‘ﬁ\\\u’ 8 - Africa
e t The European Union is not liable for any use that may be made of the TWIGA

information.



]
TUDelft

This project has received funding from the European Union’s Horizon
2020 Research and Innovation Programme under grant agreement
No.776691. The opinions expressed in this presentation are of the

authors only and no way reflect the European Commission’s opinions.

The European Union is not liable for any use that may be made of the

information.

TWIGA Partners

FarmerLine

Q Farmerline &£&FutureWater

GReD

Future\Water

HCP International

“~ HCP

ReD

Imperial

Imperial College

London

Makerere

MAKERERE UNIVERSITY

SAWS

‘South African
\_\\___—_))) Weather Service

18
Partners

KMD

MicroStep
MicroStep BT

Starlab

TU Delft

3
UDelft

“I+
.-
(ive
TWIGA

GAIP

HydroLogic

Hydrologic

KNUST

POLITECNICO
MILANO 1863

PolMi

Strathmore

Strathmore
UNIVERSITY

Bl
UFZ

ﬁ HELMHOLTZ

ZENTRUM FUR
UMWELTFORSCHUNG
UFZ

10 - Europe
8 - Africa




Trans-African
Hydro-Meteorological Observatory
www.TAHMO.org
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600 + stations!
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Soil moisture satellites

Dedicated

- SMAP
« SMOS

Opportunistic
« AMSR-E
« Sentinel-1

Sentinel-1
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Example SMOS

35-50 km

02 JUNE 2013

Soil_Moisture [m3 m-3]
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https://earsc-portal.eu/download/attachments/75892889/image2020-4-27_15-10-38.png?version
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ow do you measure soil moisture?
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100 — 200 cm3

https://en.eijkelkamp.com/products/augering-soil-sampling-equipment/soil-sample-rings.html
http://hydropedologie.agrobiologie.cz/images/neporuseny/neporus-foto02.jpg
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Soil moisture Cal/Val

Volumetric Soil Moisture (volival)
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https://www.smapex.monash.edu/Data/SMAPEx-1/Data/YA7-smapling1007.png
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COSMOS

Cosmos station (traditional)

« > $50,000 incl telemetry etc

. Fast / slow neutrons

« Large footprint (300 m radius)

*  Only 5in Africa
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BLOSM

$100 muon detector (MIT)

Same electronics
Different scintillator
Detect neutrons!
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$100 muon detector (MIT)

Same electronics ] -4 |
Different scintillator {0 .
Detect neutrons! e
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BLOSM

$1000 muon detector o0
" Werkplaats fhﬁ\\u’ m
Y

—— n=175, rate=0.0017/s (151.0/day)
— Y=71, rate=0.0009/s (79.2/day) TWIGA

Normalised signal

Time (us)

First neutrons detected with new scintillator!
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Proposal

. 50 stations w/ BLOSM Conatays /7 GUines” A
*L__{.h; __ eroun ngrar;
Monrovia - | . s e
S| i e ACCrA .
- EU 100,000 e

« EU 20,000 / yr

« Ready 2022: Permanent Cal/Val
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n.c.vandegiesen@tudelft.ni
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