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Too many UK peatlands
look like this




RESTORATION OF DEGRADED PEATLANDS

...and lots of restoration work
is going on to make them look
like this
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How does this

impact downstream
flood risk?
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Optimising Natural Flood Management in Headwater Catchments
to Protect Downstream Communities — the empirical data
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3 controls, Stone Dams, Peat Dams, Timber dams, timber PROTECT

dams with slots, piped peat dams, peat and stone dams "-
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gully/ km/km?2
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catchment

- S..teep CONTROL — mineral floored in parts Before data is March 13-
March 20, After data

4636 46.9 presented here is March

_ Steep Stone dams 12056 41.2 19 = June 21

© Shallow Stone dams in lower gully, peat dams

- I igieer gl 42680 51.1

B shallow CONTROL 23930 47.3

- Shallow Peat dams with pipes 15972 44 .9

- Shallow Peat dams 8175 38.3

ER steep CONTROL 4400 44.0

_ Steep Extra-wide peat dams 10421 47.0

_ Steep Wooden slot dams 7215 39.6

D steep UNBURNT CONTROL 2425 35.5




Standard Interventions

Stone dam — Peak Discharge
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Standard Interventions
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Stone dam — Lag time
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Standard Interventions

Peat dam - Peak Discharge
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Standard Interventions
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Peat dam - Lag

Lag (min) Lag (min) 300 -
350 600
y = 0.6774x + 46.255 . 200 -
300 R2=0.5282 . 500
Ve °
o * e “ °
— 250 ° —
£ ° 7 £ 400 100 A
= ° ° 7 S ® " ° ° °
S 200 « ® .// S ) e $°° %0
= So0 o’ ® + 300 ® ~ > 0 J
o 150 0 4 o ] " ° S o | | |
a . § a e 5987 & 062200 400 600 800
. o’ -100 -
9 ® ® °
5o | ~§g 100 B
..
0 0 -200 A
0 100 200 300 400 0 200 400 600 800
D D -300 - _
Lag (min)_D

® Before o Before o After — —Linear (Before)




PROTECT
— NFM

Standard
Interventions

i

Peat + Stone dams
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Peat + Stone dams
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Optimised NFM

Intervention
Piped peat dam —
Peak Discharge
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Tentative findings

* We need more large storms to be sure that these effects
persist in flood relevant storms

* Peat dams have minimal impact on runoff
» Stone dams lead to longer lag times

* The largest impact on peak discharge and lag times comes
from the piped peat dams once they are optimised
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Stage-discharge relationships appear broadly _-PROTECT
consistent between rainfall events. N FM
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Stage-discharge relationships are well PROTECT

predicted by the theoretical model.
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The (modelled) influence of stone dams on —agg PROTECT
discharge is small*. —\N\[3\V

< Empirical o”
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To increase their influence dams must be

less permeable.
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* The importance of permeability
potentially explains site to site
differences (different erosion
status and so sediment supply)
and change in time
(sedimentation in and around
gully blocks and re-vegetation)

 Survey of 500 10 year old blocks
on Kinder just completed to assess
the variability of block evolution.
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Balancing co-benefits of peatland restoration: _ggPROTECT
water table and NFM potential — \FM

Water Table Masurement

 Dipwell clusters (5 dipwells) at the gully edge and on interfluves (10 m
from gully)

« Manual water table measurments — 5 dates before blocking and 6 dates
after blocking

 Gully block installed 2 m downstream of dipwell clusters
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Water table change before and after blocking: peat dam
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Balancing co-benefits of peatland restoration: water table and NFM potential

i

Peat Dams — maximum water table
benefit but limited NFM potential (?)

Stone Dams — minimum water table
benefit on installation but some NFM
potential

Piped Peat Dams — Clear NFM potential
if optimized and better water table
benefits than stone dams
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Conclusions - M

* This is early data and we won't firm up conclusions until the new
year when we have another wet season in the loggers.

» Different approaches to gully blocking have differential NFM
effects.

* Block permeability is an important parameter which may evolve
over time.

 There is potential to optimize block types for NFM and for co-
benefits by modifying permeability

e ...and it is not all about blocks and point storage. The Kinder
data remind us that changing surface roughness which ‘slows
the flow' is critical in producing mobile storage on hillslopes
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» Goudarzi, S., Milledge, D. G., Holden, J.,, Evans, M. G., Allott, T. E. H,,
Shuttleworth, E. L., et al. (2021). Blanket peat restoration: Numerical study of the
underlying processes delivering natural flood management benefits. Water

Resources Research, 57 (open access at
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020WR029209)

 Shuttleworth, E.L., Evans, M.G., Pilkington, M., Spencer, T, Walker, J., Milledge, D.,
Allott, TE.H., 2019. Restoration of blanket peat moorland delays stormflow from
hillslopes and reduces peak discharge. Journal of Hydrology X 2
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Thanks for listening!
Any questions?



