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first BHS decade (1983-1992) vs current BHS decade (2014-2023)

focus on continuous monitoring within experimental
catchments for discovery science
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1. Technology
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1. Technology
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1. Technology

first BHS decade (1983-1992)

benefits of telemetry

1/ Report error states — rectify with rapid
field visit

2/ Auto concatenation of new data

3/ Show funder data collection live

4/ Show live data graphically —
community/LLFA flood alerts

5/ API for real-time forecasting

6/ Easy data sharing for other end-users

Chappell & Mindham (2021) Research into methods of quantifying NFM
effectiveness from direct observations in Cumbria (C-NFM): Lessons.
Lancaster University Report to EA NFM programme

current BHS decade (2014-2023)



2 . B a Si N Sca I e first BHS decade (1983-1992)

Key

M Meteorological station
+ Automatic Weather Station
" Recording Raingauge
o] Ground Level Raingauge
®  Canopy Level Raingauge
=  snow Shes
o—=o0  Neutron Access Line
—4—  Stream Gauging Station
Contours at 60 Meires

Moel Cynnedd
Climate Site

Eistaddfa
Gurig

10 km?2

headwaters

Kirby, Newson &
Gilman 1991




[ ]
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2. Basin scale
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Spray et al 2022
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3. Network intensity

e.g., Upper Hore flume 1985
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e.g., two Plynlimon experimental catchments
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3. Network intensity |

» current BHS decade (2014-2023)

0 10203040 m
.

Moel Cynnedd
Climate Site

Eistaddfa
Gurig

e.g., NERC Protect-NFM
some 30x 0.1 km? ‘nano-basins’

replicated peatland-restoration NFM
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e.g., NERC Q-NFM
over 20x 1 km?2 micro-basin scale

coverage of diverse NFM intervention types
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4. Comprehensiveness

holistic catchment
monitoring
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attempt to quantify all hydrological variables of interconnected system in
sufficient detail across whole instrumented basin
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4. Comprehensiveness
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4. Comprehensiveness |
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Close the water balance, where all variables monitored
at a high, common frequency (15-mins)

Are we doing that now?
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» current BHS decade (2014-2023)
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Developing observational methods to drive future hydrological Are we doing that now

science: Can we make a start as a community?

K:elth Beven® ) | Anita Asadul{ah: | Paul Bates® 6 | Elear.wr Blyth* 4|7 “ These kﬂOW/edge gaps are illustrated by
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“..This lack of water balance closure can also result from a lack of information about the
influence of water management on water balance...”




4. Comprehensiveness
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Q=P-EXAStG

Close the water balance, where all variables monitored
at a high, common frequency (15-mins)

Are we doing that now?
“..need to improve

observations of all the water
balance components...”

“..means better observational methods for all of the terms in the water
balance equation as well as the tracer and quality observations...”
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5. Future prospects Sihgle UK Observatory
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5. Future prospects

Eddy Covariance Raingauges
AWS (driving variables) Distrometers
Scintillometers Snow-gauges

Lake/reservoir level

surface

subsurface

Shallow: Tensiometry; TDR; Cosmic Ray Neutron Sensing
Deep: Nested piezometers; Tensiometry; Electrical Resistance Tomography

FIXED

Existing
EA/SEPA/NRW
River gauging
station



5. Future prospects

FIXED

Water tracers:
Optical WQ

sondes WQ

Water tracers:
PO,-P, NO;-N analysers
5 Optical WQ sondes
ALS (isotopesetc.)

Water tracers:
Optical WQ sondes
ALS (isotopesetc.)
Temperature tracing

Distributed discharge:
Gauging structures
Level sensors

SideADCP, radar, video, cont dilution



5. Future prospects

Rain radar MOB".E

Additional Additional

EC & AWS raingauges &
distrometers

surface

subsurface

Drone L-band radar; Pump/packer test; water sampler / tracer test kit
Additional Tensiometry; TDR; Cosmic Ray Neutron Sensing



5. Future prospects MOBILE

Additional water
tracers: Optical
WQ sondes

WQ

Drone LIDAR survey (channel bathymetry) Additional water tracers:

RTK GPS topo survey stations Optical WQ sondes
ALS (isotopes etc.
Additional distributed discharge: ( P )
] Temperature tracing
Gauging structures; Level sensors;

SideADCP, radar, video, cont dilution



5. Future prospects
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5. Future prospects

Now time for your
engagement to finalise
design & deliver UK

monitoring platform

to enable UK hydrologists to deliver next generation internationally-
significant science funded by NERC Thematic & other programmes
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5. Future prospects
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« Reviews benchmark WRR on runoff
generation

« Discusses the current lack of field
work in hydrology

« Review is context for a vision for the
future
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Whither field hydrology? The need for discovery science
and outrageous hydrological hypotheses
T. P. Burt' and J. J. McDonnell23

'Department of Geography, Durham University, Durham, UK, “Global Institute for Water Security, School of Environment
and Sustainability, University of Saskatchewan, Saskatoon, Saskatchewan, Canada, 3School of Geosciences, University of
Aberdeen, Aberdeen, UK

Abstract Field hydrology is on the decline. Meanwhile, the need for new field-derived insight into the
age, origin and pathway of water in the headwaters, where most runoff is generated, is more needed
than ever. Water Resources Research (WRR) has included some of the most influential papers in field-
based runoff process understanding, particularly in the formative years when the knowledge base was
developing rapidly. Here we take advantage of this 50th anniversary of the journal to highlight a few of
these important field-based papers and show how field scientists have posed strong and sometimes out-
rageous hypotheses—approaches so needed in an era of largely model-only research. We chronicle the
decline in field work and note that it is not only the quantity of field work that is diminishing but its
character is changing too: from discovery science to data collection for model parameterization. While
the latter is a necessary activity, the loss of the former is a major concem if we are to advance the sci-
ence of watershed hydrology. We outline a vision for field research to seek new fundamental understand-
ing, new mechanistic explanations of how watershed systems work, particularly outside the regions of
traditional focus.
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