iverpool,

ty of L

Iversi

Department of Geography and Planning,

Mad

“Un

3
N

N




5 England = LocaiNews Regions  Suffolk
)7.34 GMT
: Reservoir near Ipswich shuts Aqua Park

Economist

The [ ] @'ht Ncw uork Eilncs . | SPECIAL R;PO;; ;:;TER
Guardian [ ]|

Rivers and lakes

How animal waste is helping turn China's lakes green . .
Animal husbandry is contaminating China's water and has been linked to turning lakes bright green, a phenomenon Ferti I i zers, a Boo n to Agri cu I tu re’ Po se PO | SO I‘Ied a nd Ove r- eXP|OIted ’ ma ny

known as eutrophication 5 -
Growing Threat to U.S. Waterways rivers are in a parlous state

— — " Three different approaches are trying to improve that

Hundreds of thousands of native fish T —
dead in second Murray-Darling incident - AAE O s News | Sport | Weather | iPlayer | Sounds

An estimated 10,000 were killed just weeks ago, and locals fear N E W S
native stocks could be all but wiped out this time ;

Home UK = World Business Politics Tech Science = Health Family & Education

due to algae health risks

The
* Economist

-
ARY 17, 2019 / 10:03 PM / 6 MONTHS AGO

SPECIAL REPORT: WATER

Water conflicts

Disputes over water will be an increasing == == —a = o~ 100% Pure? New Zealand's
source of international tension | @ o P deteriorating water raises a stink

N @
% @LakesRangers

A Menini

Violence over water access is on the rise
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After Dodds et al. 2009

Human systems are reliant on well-functioning natural systems




How do we define and
identify a well-

functioning freshwater
system?

well-functioning



Managing our environment

WFD good ecological status:

“The values of the biological quality elements for the surface water body type show low levels of
distortion resulting from human activity, but deviate only slightly from those normally associated with
the surface water body type under undisturbed conditions.”

— Annex V, Water Framework Directive

Essentially lakes should show minimal (or no) signs of human impact
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What is ‘natural’?

How can we tell if lakes have been
Impacted by humans?

We need to understand how the
natural system behaves to identify
our reference condition / “natural”
State
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The theory says: phosphorus
should decline naturally throughout
time without (human) disturbance e —
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Using the palaeo record

INPUTS

 Local \

* Regional

Newer stuff

Older stuff

Lake sediments provide a
record of change through time




Historic lake P records from sediment cores

If we consider the P in the lake as a We can calculate sediment-inferred
mass balance then: lake water TP (SI-TP) using:
L
Lin — Ligaq + Lout SI-TP = sed (1 — RP)
RPCIS
L; Outflowing P

Inflowing P
(+ atmospheric)
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Moyle & Boyle 2021



Historic lake P records from sediment cores

Lsed: — Global — China — Europe — North Am

Logyo (Lsed (mg m2 yr))

SAR: — Global — China — Europe North America

Inferred increase of global
anthropogenic soil erosion \
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Historic lake P records from sediment cores
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Using the sediment record Moyle et al 2021
we can look at long term

trends, natural baselines

and earliest impacts
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Disentangling human and natural

Trait 1 glacially reset landscapes remote
from intense human impact.

Tralt 2 landscapes with early farming
and/or neoglaciation (mobilising catchment
P stocks).

Anterne

.

Hatchmere

Tralt 3 landscapes near modern population
centres or in intensive agricultural
landscapes.
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Can we identify natural baseline TP based

on land use history? 0 3000 6000 9000 12000
Year (BP)




Summary

The palaeo record can be used to identify natural baselines and when
human activity began to disrupt natural systems

We need to look at millennial timescales to see natural baselines
Landscape types may offer a novel way of defining TP targets
The palaeo record can be used to explore our options for future landscapes,

we can test hypotheses and modelled scenarios to chose meaningful and
achievable targets
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