
WMO HydroHub
Innovation Call in the 

Pacific 



Non-contact measurement of river 
flows in the Pacific region

Surface velocimetry and stereoscopic camera stations

Hamish Biggs, Evan Baddock, Andrew Starr, 
Brendon Smith, Alec Dempster



Objectives/deliverable:
(1) Provide advice and training on flow measurement with Surface 

Velocity Radar (SVR), smart phones, and trail cameras.

(2) Develop a novel stage triggered stereoscopic camera station for 

capturing flood flows.

(3) Deploy stereoscopic camera stations in Fiji with the Fiji 

Meteorological Service (FMS) and the Pacific Community (SPC).

Project duration:
1st September 2022 -> 30th September 2023

Project team:
NIWA – Hamish Biggs, Andrew Starr, Evan Baddock, Brendon Smith, 

Alec Dempster, Andrew Willsman, Shaun Williams

SPC – Tom Stewart, Jacqui Reid, John Carreon, Peter Sinclair

FMS – Viliame Vereivalu, Sepesa Gauna, Iowane Valuibulu

WAF – Jone Wainitasi

Project Overview



Surface Velocity Radar (SVR) Training



Surface Velocity Radar (SVR) Training & Cross Section Surveys



Surface Velocity Radar (SVR) Training



Surface Velocity Radar (SVR) Training – Discharge Calculator



Surface Image Velocimetry Training - 4 GCPs at water level

Training Image - Courtesy of Frank Engel [USGS]

Training Image - Stanton River New Zealand



Surface Image Velocimetry Training - 4 GCPs at water level



Single Camera Surface Image Velocimetry Training



Single Camera Surface Image Velocimetry Training



Stereoscopic camera stations – Innovation part of project

Design:
• Triggered by water level (or timelapse).
• Top end of rating curve from a single flood event.
• Rivers and streams in remote locations.
• Sites with forest and tree cover.
• 4k and wide field of view.
• Camera 1 for imagery (i.e. 20 second videos).
• Camera 2 for 3D reconstruction (stereo image pair).
• Objective: No GCPs and surveying needed.

Hardware:
• Housing: BIT-HS4211 from BIT-CCTV Ltd.
• CPU: Intel NUC i7, 16 GB RAM, 1 TB SSD.
• Cameras: 2x Basler Ace acA4024-29uc.
• Lenses: 2x C23-0824-5M-P f8mm.
• PCB: Mode selection, real time clock, reading water 

level recorder & camera triggering.
• Power supply: Murata UQQ-15/7-Q12PB-C.
• Battery: 12.8V 12Ah LiFePO4.



Stereoscopic Camera Station Controller (Slide 2)

NOTES:

•  NOTE 1: To change modes turn the rotary 
switch then press SELECT/TRIGGER.

•  NOTE 2: Green Status LED will indicate when 
the camera is on/active.

MODE:

• ST (Stage Triggered).

– Record video when water level changes by certain amount (i.e. sensor_delta in 
‘config.txt’).

• TL + ST (Time Lapse + Stage Triggered).

– This mode does both TL and ST. 

– This also functions as an ‘instant record button’.

• Turn to this mode, then press SELECT/TRIGGER to manually record a video.



Rakiraki Catchment – Water Level Recorders



Stereoscopic Camera Station Training



Stereoscopic Camera Station Installations - Vatukacevaceva 



Stereoscopic Camera Station Installations - Vatukacevaceva 



Stereoscopic Camera Station Installations - Vatukacevaceva 



Stereoscopic Camera Station Installations - Vatukacevaceva 



Stereoscopic Camera Station Installations - Vatukacevaceva 





Stereoscopic Camera Station Installations - Narara



Stereoscopic Camera Station Installations - Narara





Stereoscopic Camera Station Installations – Completed!



Next steps?
Short term:

• Finish advice documents and final report [Project Completed].

Medium term:

• Provide support with stereoscopic camera station operation.

• FMS/SPC to swap stereoscopic camera station batteries 

before storm events and increase capture frequency.

• Provide support with data processing.

Longer term:

• Capture of storm events used to build stage-discharge 

relationships for high flows.

• Currently no data, access to sites cutoff during floods.

• Stereoscopic camera stations to be moved to different sites 

once stage-discharge relationship established.

• 9x foundations provided and more can be produced.

• Effectiveness of stereoscopic camera stations and surface 

velocimetry methods assessed for Fiji. 

• Potentially wider roll out of stereoscopic camera stations 

around the Pacific and internationally.



Many thanks to WMO & NIWA for financially supporting this project:

WMO funding: PCTD/CO/000252/22 – Pacific Innovation

NIWA co-funding: Development of stereoscopic camera stations 

and training materials

Many thanks to our awesome team:
Andrew Starr, Evan Baddock, Brendon Smith, Alec Dempster, Andrew 

Willsman, Shaun Williams, Graham Elley, Charles Pearson (NIWA)
Tom Stewart, Jacqui Reid, John Carreon, Peter Sinclair (SPC)
Viliame Vereivalu, Sepesa Gauna, Iowane Valuibulu (FMS)

Jone Wainitasi (WAF)
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