Measuring Rivers and Floods
with Drones, Phones™ and y
Satellites. . .! N
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{ Technology-led science! \
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3/ decades

dasuring rivers

(This is all about measuring river
flow — the most important
hydrological variable...!)
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(Not much...!)

Important for:

Water resources
Flooding

Effluent & wastewater
Agriculture

Industry

Energy production
Environmental flows
Navigation

Rowing...!
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FDRI

FLOODS & DROUGHTS
RESEARCH INFRASTRUCTURE

all to

Floods and Droughts Research
Infrastructure (FDRI)

£38M infrastructure investment

Delivered by UKCEH and partners

Enabling the science that will provide
resilience from future floods and droughts

Super-charging new field monitoring and
data driven research

Imperial Col Ifé
Lovidon lege RISTOL
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ADCPs and ARCboats!
. (The current ‘operational’ state of the art....)

 Pulses of sound measure the
'speed and depth of the water

Other pulses of sound measure boat
speed over the bed of the river....

The ARCboat moves the ADEP about
(the ADCP’s Uber!!) N
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.o:"{;: U KCE H River Spey, Scotland, March 2022
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hetwork

Many networks globally are

inadequate aﬁa/

-

Can be destroyed by floods.
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What this graph means:

For almost 50% , the highest
reported flow is more than twice as big as the highest
manually gauged flow.

four times as great! R

Ratio of max reported to max |
gauged flow
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“water’s surface tracked
through time £
* This non-contact thing is

important — it’s what enables us
to use drones (and satellites)!!

er Feshie, Scotland March 2022
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. Timing the movement of visible features.....
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Space-Time Image....

Brightness features appear
displaced along the search-lines ‘A@Ldk TNESE IIMES aNd YOUget:ardgonalistripes!

The search-lines are ‘stacked’ to
form a composite image

The angle of the resulting diagonal
lines gives the water speed! i
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. 4 Perfect tracers
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s knowmg the sur ace v locity enough?

We also need a cross-section

ADCP data provides
. Cross-section (vital)
e “Velocity profile (desirable)

and

vertical velocity profile

% UKCEH =
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g -~ i works with drones,
¢ e why not satellites?
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Radar Altimetry 30 YEARS |OF PROGRESS IN RADAR ALTIMETRY"” SYMPOSIUM
| Montpellier, France 2-7 September 2024

It’s been pOSSible for qUite ad ) September 2 - September 7

o ¢ Le Corum — Place Charles de Gaulle | Montpellier, France

while...

2002

[Latest value: 2018-05-17 / 271.41m |

Congo, River (13227)

Water Level [m]

2002 2004 2006
* Water Level [Altimetry, SGDR)
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Sentinel 2 ‘High Resolution’” imagery

10 metre pixel size

Our planet. Decoded.

y

What is this?
What are we looking at...?

Image: Copernicus Sentinel Hub



Airbus Pleiades

15-centimetre pixel size
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Sentinel 2 290km swath

Pleiades Neo 14 km

(Maximum image size 70km x 110
km)
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age: Copernicus Sentinel Hub
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Sentinel 1 swath

250km swath

ICEYE Dwell mode

5km x 5km
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Image: Cope‘fnicus Sentinel Hub



Revisit times:

Sentinel 1 (2 satellites) — approx. 2-6 days
Sentinel 2 — (2 satellites) approx. 2-5 days

ICEYE, Planet etc

Multiple daily revisits

ICEYE timelapse of
Muldrow Glacier

i UKCEH
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Image © 2024 CNES / Airbus.
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Congo River, near Matadi

Google Earth
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Background image courtesy Planet Labs PBC
Our planet. Decoded.
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. ;
::.:3:.:0. U KC E H SkySat sun-synchronous orbit
o:i;o tracks. Courtesy Planet Labs PBC
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Synthetic Aper
Radar (SAR)

|ICEYE SAR video

speed with

(Yes, | think so....!
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Synthetic Aperture Radar (SAR)
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Clywedog Reservoir

Our planet. Decoded.
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All'these methods (currently) -~
need additional data!

ADCP can provide:
Cross-section (vital)
* Velocity profile (desirable)

A UKCEH
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