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Modelling of Lake Sevan for 
informed management

Karsten Rinke, Muhammed Shikhani, 
Chenxi Mi and Martin Schultze

Helmholtz-Centre for Environmental Research 
– UFZ, Department Lake Research, 
Brückstrasse 3a, 39114 Magdeburg
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Starting point: One-dimensional, physical lake
model of Lake Sevan

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

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

An air temperature increase 
by 5K induces a prolongation 
of  stratification by 50 days

Research question:
How exactly will develop 
Lake Sevan until 2100 
according to state-of-the-art 
regional climate forecasts
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High resolution, regionalised climate projections 
for Armenia (CORDEX)

Stratification duration:

• Pessimistic scenario 
RCP 8.5: 8 weeks

• Middle-of-the-road 
RCP 4.5: 4 weeks

• Optimistic scenario
RCP 2.6: 2 weeks
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Water quality in Lake Sevan shows signals of alarm

Deep water anoxia Cyanobacterial blooms

Oct 2018 Oct 2018

Oct 2023 Oct 2023

Modelling the Lake Sevan ecosystem requires a 
better spatial representation of lake morphology
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Six years of successful international cooperation

10www.ufz.de
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Nutrient loading feeds O2 depletion

 Increasing nutrient loading in the past 10 years
 Higher oxygen demand in the deep waters

Nutrient loading of phosphorus

Sedimentation
& mineralisation
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H20 + CO2 
O2 + orgC

O2 + orgC
H20 + CO2

Temp (ºC) Chla (µg/l) DO (mg/l)

1897 masl1897 masl

1900 masl1900 masl

1903 masl1903 masl

1915 masl1915 masl
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Take home messages
• 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
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Water-efficient 
irrigigation

Resilient and 
productive 
agriculture

Save food supply

Lake Sevan is a key element for future
water security of Armenia
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Thanks for your attention


