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NASCO Theme-based Special Session (TBSS) on climate change
Informing a Strategic Approach to Address the Impacts of Climate Change
on Wild Atlantic Salmon.

Development of evidence-based management strategies to protect
salmon populations from the effects of high river temperatures
under climate change through targeted riparian tree planting;
case studies from Scotland and England.
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« Background

« Scotland Case Study — Scotland River Temperature Monitoring
Network (SRTMN) Faye Jackson (Scottish Government)

 England Case Study — Keeping Rivers Cool (KRC)
Lawrence Talks (Environment Agency)

 Conclusions and future look
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« River temperature is a key control on freshwater
ecosystems, influencing species survival, distribution,
abundance and growth.

* Increasing river temperatures are a threat to cold water
adapted species such as Atlantic salmon.

 Management strategies that seek to improve climate
resilience of rivers are a key component of efforts to
protect and recover salmon populations across the UK.

- Scottish Wild Salmon Strategy, England’s Salmon 5 Point S
Approach, Welsh Salmon and Sea Trout Plan of Action. =%
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« Shading rivers with riparian trees is one of few options
available to reduce river temperature.

WHERE SHOULD WE PLANT TREES TO PROTECT
RIVERS FROM HIGH WATER TEMPERATURES?
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« Given constrained resources, it is important to target
locations where trees can deliver the greatest benefits.

« Advances in large-scale monitoring and modelling, in
addition to the availability of large-scale shading models
make development of decision support tools possible.
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What causes cooling water temperature gradient
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Established in 2013 via collaboration of Marine Scotland, fisheries managers and
University of Birmingham. Includes:

(1) strategically designed monitoring network supported by QC and database
storage,

(2) spatio-temporal statistical models to identify which rivers are hottest and most
sensitive to climate change,

(3) simplified process-based shading models to identify where rivers can be most
effectively cooled by riparian woodland,

(4) national scale mapping tools to prioritise management to areas where riparian
tree planting will have the greatest overall benefit in terms of protecting
Scotland’s rivers from the adverse effects of high summer river temperatures
under climate change

marinescotland
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INTRODUCTION: CURRENT STATUS AND
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Large-scale spatio-temporal statistical
river temperature models driven by air Stage 2
temperature & landscape characteristics ..
Statistical

National predictions of risk: maximum models
river temperature & climate sensitivity
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Simplified process-based models

Modelled differences in solar radiation
receipt between trees & no tree scenarios
in rivers with varying characteristics

Scotland Case Study: SRTMN

Stage 3 Simplified
process-based
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A deterministic river temperature model to prioritize
management of riparian woodlands to reduce summer
maximum river temperatures

Faye L. Jackson'® | David M.Hannah®® | Valerie Ouellet?® | Ilain A. Malcolm®
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* Feedback was people wanted a single layer National scaling

SRTMN nationally scaled riparian woodland prioritisation scores

Policy and management tools

Stag e Riparian Woodland Prioritisation Scores
. for Scotland — national & regional scales
Policy and

managemen t Equal weighting combination of predictions
- 1 is low priority - low temperature, weak

tools climate sensitivity & only a small
femperature | gained trees

* Scaled from 1- 20, where 1 is low priority (low
Tw, weak climate sensitivity & only a small
reduction in Tw from planting trees) and 20 is
high priority (high Tw, strong climate sensitivity
and a large expected reduction in Tw where
trees are planted).

Currently recommended tool for prioritising

riparian tree planting
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Research to improve our understanding of river

| ature
temperature. Supporting

documents

Overview

Outputs and tools

Metwork design

Information leaflets

Collaborating organisations SRTMN provides a quality controlled and centrally stored dataset from which to
assess the status of Scottish rivers and provide management advice.

Habitat: Providing a good home to return to - Our Wild
Salmon Series | Fisheries Management Scotland:
https://www.youtube.com/watch?v=BM SxpDtNjA&t=1s

Quality control
The summer of 2018 was the hottest recorded summer in Scotland. Climate

change projections suggest similar conditions could occur every other year by
2050. This leaflet identifies how temperatures varied around Scotland and the
patential consequences for Atlantic salmon.

Temperature and logger calibration

Qutputs and tools

[ |
ma rI ne Scotla nd Summer 2018 river temperatures (download PDF)

River temperature research
references Scotland River Temperature Monitoring Network (SRTMN)



https://www.youtube.com/watch?v=BM_SxpDtNjA&t=1s

England Case Study - Keeping Rivers Cool

Aim: To increase the resilience of sensitive ecosystems and freshwater
wildlife, particularly salmon and trout, to the impacts of climate change-
Induced temperature increases by using riparian shading to cool rivers.

To encourage targeted riparian tree planting three areas have been
developed:

1) Riparian shade map, which grades the river on a spectrum from red
(low shading) to blue (high shading) to indicate the degree of relative
shading.

2) Best practice guidance, which is now administrated by The
Woodland Trust.

3) Direct links to funding, including via the England Woodland Creation
Offer, which is focussed on rivers less than seven metres wide.

Keeping Rivers Cool Riparian Shade Map

Relative Shade

B cos Shace
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England Case Study - Keeping Rivers Cool sl il
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To assist with targeting tree planting, a 2" generation KRC
England-wide shade map has been produced, using:

a) New England-wide 1m resolution lidar survey, which
gathered data between 2017-2022 to map vegetation.

b) Employed a first-return Digital Surface Model to gauge
vegetation height.

c) Applied multi-directional sun-shading to a combination of a

Digital Terrain Model and the first-return Digital Surface o
Model to determine shading. e‘“f/f \ = | =
The 2nd generation KRC shade map is available from the ) \\ eeeeeee
Environment Agency and will be via the government’'s Open | ,) \ =
Data portal ~ late 2023. [} > 15 =
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« Scotland Case Study: shows that suitable data and models can be used to
prioritise tree planting to locations which are hottest, most sensitive to climate
change AND where shading can reduce temperatures.

« England Case Study: shows that shade maps, which indicate the level of tree
cover, provide a very helpful tool for targeting tree planting.

* Future work could explore river temperatures under different climate change
scenarios (e.g. UKCP18 climate projections); and there are opportunities for
‘real-time’ monitoring and management.

 For salmon to realise the benefits of tree planting, however, it needs to be
delivered rapidly, at scale and in optimal locations given the time it takes for

trees to grow.
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