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Aim: Collect empirical evidence to quantify the

~

impact of leaky dams on the downstream flood
hydrograph

Trees and vegetation
slow water flow

Bare slopes speed up
overland flow

Intensive drainage

feeds streams Healthy soils absorb

more water

Straightened,
dredged rivers flow
faster

Meanderingrivers

flow more slowly
Compacted soils

increase run-off Wetlands retain water

Floodplains provide
space forrivers to

Banked sides raise overflow safely

water levels

Environmentally
sensitive land
management reduces
flood risk and
increases resilience

Environmentally
harmful land
management directly
increases flood risk




Monitoring leaky dams in the 12km<¢ headwater of
the River Cover, Yorkshire Dales National Park
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Change detection — Before After Control
Impact (BACI) experiments




Detecting Change: Before After Control
mpact experiments

Step 1: Baseline monitoring

Step 2: Build Leaky Dams
Step 3: Intervention monitoring

Step 4: Data Analysis



Step 1: baseline monitoring

0

Afeas of
Shake Hales

Hazel Bank

s X 7 ) A UL g e R !
¥ Y r . - AR e g \ ATGrEat oy Y 1
“ ; ; 2 Woodale Moor ; e Shizke X
Al Shake ¥ ¥YWhey Pot o
N Hales H =
\ols ole £
X o
=,
\\_ ,./.
\ /
\\ 4
\ /' Woodale B >\ Y '\;’f/;\ Y -
a5 \\ Shake|Hales Y0293 i - ¥ //{L‘_odg'f: Dfe }f‘B’J 3
Bettom \ l\ 4 ‘\LQ’L’}'”" 273
= e Y \,
Shake (\5 N ! 75
Hot - e T
e Fell Bottom K Y7 ) 5
- AR T "k
Rigg 3 Control.Reach ;
£ e A
e
Cow |Pasture =5 @BELCU.
SN
o
r/‘
Shake T
Holes e
//I
e
f”‘(’l
4/‘
5
Shake }

Shake Hole
Legend

Monitored watercourses
=mm=ms Control reach

=mmmms | eaky dam reach

]
® Level logger

A Rainfall gauge
s



Water level gauging - Practical decisions

* Pressure transducers: vented vs absolute. Other options available (e.g. max level)

* Rough cost of absolute transducer: £330-1000 per logger, don’t forget the cost of
barometer, data download cable (¥£150) and laptop.

* Logger specs
* battery life
°* memory
* minimum recording time step
* launching criteria

* Logger placement

access (beware nettles and unstable banks!)

physical placement possibilities

no un-gauged inflows between up- and down-stream logg
in-channel flow location

stable cross section




Converting levels to flows

1. Continuous 2. Develop rating 3. Convert level
water level logging curve — salt dilution time series to flow
gauging time series using

' rating curve

2017-07-22 POT event hyetograph (Scarhouse logger) and hydrograph
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Step 2: Building leaky dams

* Ordinary watercourse consent obtained from North Yorkshire County Council

» 8 dams built with Yorkshire Dales Rivers Trust volunteers in ~4 days; 16 larger dams built with tree
surgeon, labourer, 2 x YDRT staff in 6 days

* Dams built on watercourses with riparian trees (mainly sitka spruce plantations)

* Walk-over with land-owner to select trees for felling




Step 3: Post-intervention monitoring




Step 4: Data Analysis

Hydrograph Analysis

2017-07-22 POT event hyetograph (Scarhouse logger) and hydrograph
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Detection and comparison
of similar events in before
and after monitoring

period

Time Series Analysis
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Figure 9. Illustration of level-to-level hysteresis using verification data (2) at cross-section 68.

Detection and comparison
of change in whole time
series dataset for before
and after monitoring

period

Storage volume model

p _ . \

‘
| =
Q7 .

Determination of storage volume behind leaky
dams from Structure from motion models for use
in routing models



Any Questi .




