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INTRODUCTION

Slide from the presentation by Homa Kheyrollahpour in Lake12

INTRODUCTION



INTRODUCTION

Why to parametrise the lake processes in NWP models?

Example of freezing Ladoga from the presentation by Kalle Eerola in the 3rd Lake workshop
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PAST 

Three workshops on parametrisation of lakes 

in NWP and climate modelling

2008 Zelenogorsk, http://netfam.fmi.fi/Lake08

2010 Norrköping, http://netfam.fmi.fi/Lake10

2012 Helsinki, http://muscaten.ut.ee/Lake12



Prognostic 
parametrisations

Assimilation of 
lake observations

Description of lake 
physiographic 
properties

Lake model 
intercomparison

Applications

http://netfam.fmi.fi/Lake08
http://netfam.fmi.fi/Lake10
http://muscaten.ut.ee/Lake12


Two special open access journal issues on lakes

Boreal Environment Research, 2010, No 2, Vol. 15

Tellus A, 2012, Thematic cluster 



FLake Freshwater Lake Model 
applied as parametrisation scheme in several European and 

Canadian NWP and climate models

- common platform for development

Background from the SRNWP surface expert group tables (tables under development)

Developing

Present



FLake Freshwater Lake Model 

 
is used operationally at the German Weather Service:

since 15 December 2010 Flake within COSMO-EU  
configuration (ca. 7 km mesh size) of the limited-area 
NWP model COSMO model, 

and since 1 April 2012 within COSMO-DE configuration 
(ca. 2.8 km mesh size). 

It seems that FLake within COSMO is the first successful 
attempt to use a prognostic lake model 
(parameterization scheme) in operational (!) NWP 
practice.



Lake description

Global lake depth data base

Available at http://www.flake.igb-berlin.de/ep-data.shtml

 



Lake Model Intercomparison Project - LakeMIP

  

http://www.unige.ch/climate/lakemip/



  

Tectonic map of the world
Geo-morphological map of the world
Actual geological map of the world
World map of quaternary deposits

From slides by Margarita Choulga in Lake12on)

PRESENT 
Further development and maintenance of the global 

lake depth data base



  

Automatic 
 processing of 
the materials

with homogeneous geological origin of lakes



Gridded lake climatology 
is needed for the Cold Start of any operational NWP 
model coupled with a lake model

CliLake1: 
model lake climatology from off-line runs of FLake 
20 year global runs

with a resolution of 1o  

12 different depths

Annual cycle with
resolution of 10 days  

Serious errors in spring
- corrected in CliLake2,
version to be released 

Slide based on the presentation by Yuri Batrak & Ekaterina Kurzeneva in Lake12



PRESENT 

Development of data assimilation for lakes

Optimal interpolation of in-situ and remote sensing observations

Assimilation of lake observations into the lake model and 
parametrisations using extended Kalman filter or nudging 

Several presentations in the Lake12 workshop



Optimal interpolation of lake observations

for independent analysis of LWST / ice cover   

Example of a different analysis due to different background (climate or Flake)

HIRLAM 

»                          Figure from presentation by Homa Kheyrollahpour in Lake12 



Lake Inari, mean 
depth 14m

Assimilation of SYKE obs

From the presentation by Ekaterina Kurzeneva in Lake12



Slide from presentation by Dmitri Mironov in Lake12



PRESENT 

Applications of lake modelling 

WMO Lake Victoria initiative

Usage of FLake for ice forecast in the 
Netherlands

Ecological modelling and water quality 
studies

Use of online Flake for education and off-
line studies by anyone interested



The problem of Lake Victoria 
• Frequent severe thunderstorms over the 

lake, mostly at night
– 200,000 fishermen active
– 5000 deaths / year? Many presumed 

weather-related
– Local weather/lake conditions/casualty 

information poorly known from 
observations

– National weather services (NMS) in 
surrounding countries: little 
experience with warning services for 
severe weather

• NMS’s requested WMO assistance
• Gaps:

– Observations/Technology
– Understanding (Nocturnal 

thunderstorms)
– Knowledge/Capacity
– Concept of Operations for Warnings
– Warning services to the lake 

community
• Satellite, lightning and NWP based 

nowcasting / forecasting systems needed

From the slides by Jeanette Onvlee in Lake12



Overshooting top detections 
– indicator of high convective clouds

Top left: 24h average

Top right: daytime average

Bottom left: nighttime average



Recommendations on the Lake Viktoria WMO initiative

WMO initiative presented in Jeanette's talk

Lake MIP single column experiments in several points?

3D lake models done already and more needed?

Lake climatology runs with bathymetry and varying forcing done 
by Katya et al. when preparing FLake climatology

Climate model results of coarse resolution, with FLake included, 
exist in Canada by Andrey et al

Problem of the lack of continuous observation data

Exchange of information: send to 

   jeanette.onvlee at knmi.nl > WMO

From final notes of Lake12 discussions



Lake workshop sept 2012

Motivation

•Interest by ice skaters for frozen waterways in the Netherlands
•Interest by transport sector for navigable waterways
•Need for interactive tool for ice prediction

Cisco de Bruijn in



Lake workshop sept 2012

Motivation

•Interest by ice skaters for frozen waterways in the Netherlands
•Interest by transport sector for navigable waterways
•Need for interactive tool for ice prediction

Cisco de Bruijn in



Lake workshop sept 2012

HARMONIE (AROME physics)

SURFEX

FLake

FLake off line

Operational
Observations

ECMWF model

Cisco de Bruijn in



FUTURE 
- key tasks from the point of view of NWP  

Improvement of FLake model used as a 
parametrisation scheme in NWP: snow on ice, 
three-layer structure, salinity?

Usage of remote sensing observations on lake water 
surface temperature and ice cover

Development and operational application of in-lake 
data assimilation in NWP models which apply 
prognostic lake parametrisations

Improvement of physiographic and climatological 
input data: lake depth, cover, extinction coefficient



Three workshops on parametrisation of lakes in      
NWP and climate modelling

2008 Zelenogorsk, http://netfam.fmi.fi/Lake08

2010 Norrköping, http://netfam.fmi.fi/Lake10

2012 Helsinki, http://muscaten.ut.ee/Lake12

2014  Evora/Berlin?

Two special open access journal issues on lakes

Boreal Environment Research, 2010, No 2, Vol. 15

Tellus A, 2012, Thematic cluster 

Journal, 2014, Special issue

Possible role of SRNWP in coordinating 
  the lake - NWP work in the future?
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