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Starting point: One-dimensional, physical lake
model of Lake Sevan

GLM: “General Lake Model”
Hipsey et al (2019)

*

£ A

r 2014-09-30 + 2014-10-30 2014-11-30 2014-12-29
oFf 2
5 20t °
.................. 40
60 - r
2015-01-30 2015-02-28 2015-03-28 2015-04-30
o 10 20 o 10 20 0 10 20 o 10 20 —
Temperature (°C)

0F F 3
L — Simuiated | °| °
L o SpBg |
200 ©  spsmal
40 |
60 r
2014-01-31 2014-02-28 2014-03-30 2014-04-30

2014-05-30 2014-06-29 2014-07-30 2014-08-30

Depth (m)

U@ HELMHOLTZ Starting point: One-dimensional, physical lake
Zentrum fir Umweltforschung
model of Lake Sevan
300
An air temperature increase 3 E
by 5K induces a prolongation 280 — T -
of stratification by 50 days S D — i - i
T g Wm
& - = - -
Research question: 220 5 ___
How exactly will develop :
Lake Sevan until 2100 200 4 i e
according to state-of-the-art r ! ! ' ! '
a q current climate  +1K +2K +3K +4K +5K
regional climate forecasts scenario
/




Presentation SEVAMOD2-Workshop,
Yerevan

05.10.2023

U@ HELMHOLTZ High resolution, regionalised climate projections
Zentrum fiir Umweltforschung for Armenia (CORDEX)

WAS «—MNA, CAS

(A) Air Temperature
U F HELMHOLTZ
Zentrum fiir Umweltforschi

Stratification duration:

CORDEX
data

Enn

1e-project
CORDEX
data

fllmu:r-ll!

statistical ERAS
downscaling data

|ImuthR/ .akeEnsemblR
5 s
.. g . [ bias
+ Pessimistic scenario | oteter
RCP 8.5: 8 weeks g Fa
Middle-of-the-road 2 st ok
<<
: 0
RCI.D 45 4 weekg -
» Optimistic scenario 2 . |t
RCP 2.6: 2 weeks Km.m,..m
6
force
LakeEnsembir
klwlnwrm-lk
lake
|empu;ln.||e
projections




Presentation SEVAMOD2-Workshop,

Yerevan

05.10.2023

U FZ HELMHOLTZ

Oxygen sat. (%)
0 20 40 60 80 100
1 1 | | 1 |

Deep water anoxia

SD=6.5m
20
40 Oct 2018

60

Depth (m)

80

5 10 15 20
! L [

d ijj—J
SD=35m
20
Oct 2023

Depth (m)
Y
o
l

5 10 15 20

Temperature (°C)

Water quality in Lake Sevan shows signals of alarm

Cyanobacterial blooms
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Modelling the Lake Sevan ecosystem requires a

CE-QUAL-W2
CE: Corps of
Engineers

QUAL: Quality

W2: Width averaged
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Past Development/User Manuals:

Edinger and Buchak (1975-1983)
Corps of Engineers (1986)

Cole and Buchak (1995)

Cole and Wells (1999-2019)
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Take home messages

Management

Monitoring <€ Modelling

Monitoring strategies

Lake models are able to simulate hydrodynamics and
ecosystem dynamics of lake Sevan

Lake Sevan will be substantially changed by global
warming having warmer surface temperatures, deep
water warming and prolonged stratification

These changes will intensify deep water anoxia and
promote cyanobacteria

Higher water levels make the lake more resistant
against anoxia

Increasing nutrient loading pose a real risk > nutrient
reduction is required > use models to find out how
much this reduction has to be

Good monitoring is the basis of both, develop
modelling tools and define management targets

U FZ HELMHOLTZ
Zentrum fiir Umweltforschung

Lake Sevan is a key element for future

water security of Armenia
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