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* Our ‘GloboLakes’
integrate responses
from a vast
proportion of the
Earths terrestrial
surface

« Total GlobolLakes
Catchment Area
(cumulative)
~ 131,180,824 km?
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Lake landscape-context (LLC) framework

* To explain and interpret change o
In lake behaviour we need to A
u n d er St an d th e d rIV e rS O-I: Ch an g e z\uaﬁc connections  Terrestrial characteristics Human activit;‘g

* To do this globally requires
bringing together global
standardised datasets and
Information

* GloboLakes Catchment database

Lake
» Mixture of pre-existing datasets, Q”‘J

literature-derived and modelled
data for our 997 Globolakes

(Sorrano et al., 2009)

- Centre for University B Universit
Ecology & Hydrology @ of Dundee of Glasgov}xlf PML

MNATURAL ENVIRONMENT RESEARCH COUMNCIL

Plymouth Marine University of
Laboratory Read|ng


http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=po1JvGbLqJkgYM&tbnid=TfZYPDNRPUga0M:&ved=0CAgQjRwwAA&url=http://www.resc.rdg.ac.uk/&ei=FjV6UdflEMKb0QWAmYDIDA&psig=AFQjCNGdhXnWD_bZJ4fJdaENnZwZzB9K2Q&ust=1367049878402166

Lake Landscape Context NERC

SCIENCE OF THE

ENVIRONMENT
Lake
Elevation Balaton Ve(getation indic)es
(SRTM) I NOAA AVHRR NDVI
¢ SenS|t|V|ty faCtOrS %?ﬂ o t:iw\ - pf/(/ gl ;\—m”ﬁ . temperature
1 L[/ ™ { o (CRUV3.22, 1971~
« Lake morphometry e . - )-”“ e s
* Lake location, residence time Soil Type -
etC _aalVVSP) Livestock (csgve;ziz? ilt;?-(z)o?s)

(FAO Cattle)

L o
o dm—"
B

» Geology/solls/river network

4 &
. . . . . Populatio
 Spatio-temporal variable Ecoregion e " Sodosconomic (SEDgecgg;;v;s
. A gl e |n| I\;(;es 2015) '
drivers | | ﬂwﬁ’ ™ MeanAnnual W
« Atmospheric (e.g. air temp) W Surface Runoff

(ECMWF)

. Catchment (e.g. productivity, Rivers B  Land cover
Iand covelr, pOpUIatlon) (HydroSHEDS) & Geology Fertilisers J (ESA CCI Land Cover

Dams (GLiM) (FAO) 2000 2015)
. / £ ﬂ(GRanD)/' \“"J\A"}- —— » A ‘ t&ﬂw\?% ;‘ i*}
J / "* ’ ( /r’ ‘ A‘g po j /j»-/*
uir)”‘;; g -
Centre for University AW University Pl ~ University of UNIVERSITY of
§ ymouth Marine ity o
() &5 o 54 of Dundet gl PML | Dy B Rendime STIRLING



http://www.google.co.uk/url?sa=i&source=images&cd=&cad=rja&docid=po1JvGbLqJkgYM&tbnid=TfZYPDNRPUga0M:&ved=0CAgQjRwwAA&url=http://www.resc.rdg.ac.uk/&ei=FjV6UdflEMKb0QWAmYDIDA&psig=AFQjCNGdhXnWD_bZJ4fJdaENnZwZzB9K2Q&ust=1367049878402166

O\Ob oL Q’(‘

o

Aim of study:

* To estimate global lake
vulnerability based on human
pressures in the catchment and
lake/catchment system
characteristics.

* Exploitation of the GloboLakes
Catchment Database v2.1

' Umver51ty
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w Lake vulnerability — our conceptual approach
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Lakes with low
risk of pressures

Shallow lake
Long residence
time

Increasing sensitivity

PML

but high Steep
sensitivity catchment
High human
pressures
Deep lake
f:s?:itence time Lakes with
: high risk of
Low relief
catchment pressures but
Low human low sensitivity
pressures
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RISK FACTOR LAKE SENSITIVITY TO CHANGE
« Human Pressures - Data used*: « Lake/Catchment system — Data used:
» Population density (2000-2015) * Mean depth
« Dominant Catchment Land cover (2010)
« GDP (2000-2012) « Residence time

 Fertilisers (Nitrogen + Phosphate) (2002-2010)

 Total livestock (2000-2010)
« Catchment relief ratio

Risk factor + Lake sensitivity = Lake vulnerability
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Scoring approach*:

Step 1: Current condition (“the present’)

No data

*Variables classified into classes according
to statistical properties, reference to WFD,
World reference standards and literature

Lake Mame and
Country

Lake SUPERIOR,

GlobolID capita density

SCORE SCORE SCORE SCORE SCORE SCORE SCORE SCORE SCORE

Volume/Sh
Catchment oreline
land cover  Fertilisers  Livestock Mean depth  length time

GDP per Population Residence Ohle's  Catchment

Index  relief

Lake VICTORIA, -
— —

Lake ARAL Sea,

Lake HURON, Cz
Lake MICHIGAN,
Lake TANGANYII
Lake BAYKAL/BA
GREAT BEAR Lak
Lake MALAWI/N
GREAT SLAVE La
Lake ERIE, Cana

Lake WINNIPEG 13 . . .
i Catchment relief Population density
Lake CHAD, Cha 14
Lake ONTARIO, ! 15
Lake LADOGA, R 16 3 , Catchment land
Ohle's Index
Lake BALOASH, | 17 3
Lake ONEGA, Ru 18 3
Lake TITICACA, F 20 3

Lake NICARAGL.
Lake TURKANA,

Lake ATHABASC
Lake VOLTA [Re:
Lake ISSYK KUL,

GREAT SALT Laks
REINDEER Lake,
Lake VANERN, 5
Lake ALBERT, Ug
Lake WINMIFE:
Lake KUYBYSHEY
Lake URMIA, Ira

3
3 3

Lake VICTORIA, Tanzania; Uganda;
Kenya
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Lake vulnerability at global scales  csceacron

GOP per population
capita density Land Fertilisers Livestock
- [(2000- [(2000- Cover [(2002- [(2000-
L GloboLID 2012 2015 2010 2010 2010
Scoring approach: | '
Weighted
: . Ver

Low Medium High . Y No data averz-ug_e
high classified

into five

>—
. . classes: low,

Step 2: Past trend (magnitude of change in last decade) medium
7
+/- Slow increase/decrease high, very

high &
++ / -- | Fastincrease/decrease critical
+++ / --- | Very fast increase/decrease
0 No change
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. Step 3: Integrate risk and sensitivity
Lake vulnerability at global scales  asceacror e SNy

G:::;::' Pt::::::ilti:n Land Fertilisers Livestock Z;;:::::ge
S . h . (2000-  (2000-  Cover  (2002-  (2000- votne.
Globol 1D 2012) 2013] 2010 2010 2010)
coring approacn. i
3
4 ++
5 +
B +
r -
. . Very g
Low Medium High : No data 0
high o =
12 +
13
14
Step 2: Past trend (magnitude of change in last decade) = :
17 ++
+ / - Slow increase/decrease 1
20 ++
21 FEEy
22 B
++ /[ -- Fast increase/decrease 23
24 ——=
25
+++ / --- | Very fast increase/decrease i;
20
30
0 No change 31
33 ++
34 ++ ++ P
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w Key Messages NERC
* Understanding patterns of lake
* We have put together a lake / vulnerability important for societal
catchment database of lake response and resilience to

environmental change (especially in
the context of SDGs)

* We have modelled lake vulnerability
by analysing ‘human pressure risk’ and
‘lake sensitivity’

properties and drivers of change
* Global datasets

 Sensitivity factors (lake properties)
and climatic and terrestrial spatio-

temporal variables
o o * At an early stage, but:
* Aim is to release this in an * Hot spots of lake vulnerability

appropriate .format to the * Requires integration with observed
community in due course responses and analytical/empirical

analysis.....more on that after lunch!
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Thank you

Mark Cutler www.globolakes.ac.uk
Geography, School of Social Sciences
University of Dundee

Dundee, DD1 4HN 3) @globolakes

t +44 1382 385446

e m.e.j.cutler@dundee.ac.uk

w www.dundee.ac.uk/geography-
environmental-science
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