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SESSION 2.2 AGENDA
• Some Research Activities at BALTEX CEOP Reference Sites 

(Isemer)
• Concept of Climate Retrieving and Analysis System for Equatorial

Island Reference Site (Darmawan)
• Seasonal and Diurnal Variations of the Exchange of Water Vapor 

and CO2 in semi-arid area at Tongyu, China (Liu)
• SHARE-Asia Project Meteoclimatic Research in Himalaya and 

Karakorum (Tartari)
• Estimating LAI from On-site Measurements of Radiation at 

NOAA-GAPP Reference Sites (Loehrer)
• Science Overview of the LaPlata River Basin (Mechoso)
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CEOP DATA MANAGEMENT WWW PAGE
http://www.joss.ucar.edu/ghp/ceopdm/





• Based on ISO 
19115 Metadata 
Standards

• Design for 
Finding and 
Integrating data

CEOP Metadata Design Meeting
University of Tokyo, 1-2 November 2004
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BALTEX Reference Sites for CEOP 

Lindenberg (DWD) 
52.2N/14.1E                 
F. Beyrich

Cabauw (KNMI) 
52.1N/5.2E              
F. Bosveld

Sodankylä (FMI) 
67.4N/26.7E            
T. Savunen

Norunda           
(Lund University) 
60.1N/17.5E            
A. Lindroth
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BALTEX Reference Sites for CEOP 
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Sodankylä, FMI, Finland

The Surface Energy BudgetThe Surface Energy Budget
The Stable ABLThe Stable ABL

The Structure of TurbulenceThe Structure of Turbulence
Arctic Wind EnergyArctic Wind Energy

IcingIcing
IceIce--free Sensorsfree Sensors

Model Validation / VerificationModel Validation / Verification
Tarja Savunen, Ivan Mammarella, 

Bengt Tammelin, Erik Gregow
and many others

Finnish Meteorological Institute

01 02 03 04 05 06 07 08 09 10 11 12
Month

0

10

20

30

40

50

60

70

80

90

[ c
m

 ]

0

10

20

30

40

50

60

70

80

90
                 Snow depth
                 1971-1990

Sodankyl



Sodankylä

Strong Nocturnal Inversions



1: very lable                  dӨ/dz < -7°C /km
2: lable              -7 °C < dӨ/dz < -5 °C
3: neutral          -5 °C < dӨ/dz <5 °C
4: stable             5 °C < dӨ/dz <25 °C
5: very stable                dӨ/dz >25°C/km

Pasquill-
stability

32-3 m

Stability classes according pot. temperature difference
difference 32 m - 3 m
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Sodankylä/Luosto: Icing Test Site



Sodankylä, FMI: 
Impact of icing upon cups on the

accuracy and response of a anemometer

0 1 2
0

0.2

0.4

0.6

0.8

1

Time (s)

R
PM

, n
or

m
al

iz
ed

 b
y 

th
e 

m
ax

im
um

 
rp

m
 o

f t
he

 c
le

an
 c

up
 v

al
ue

Clean cup

Ice thickness = 0.5mm

IT = 1.0mm

IT = 2.0mm

IT = 4.0mm



MM5-simulations vs Sodankylä mast observations

Wind speed at 47m
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MM5 vs HIRLAM observations from Sodankylä mast. 
Temperature at 2-3 meters.

Temperature 
at 2-3 meter
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Norunda:
Focus on long-term observations of energy fluxes
in a mixed pine/spruce forest in Central Sweden



Location; 60°5’ N, 17°29’ E, alt. 45 m

ca. 100 years old stand on glacial till soil

LAI about 4-5

Twelve levels of u, T, CO2 and H2O
above ground

Three levels of flux measurements
above canopy

Two levels of radiation measurements
above canopy

Biomass & soil temperatures

The Norunda site



Norunda:

Surface Energy Balance of Boreal 
Forests: Dependency on Season, 

Weather and Soil Moisture



6 Tbranch

6 Ttrunk
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12 Ttrunk

3 Flux plates
4 Tsoil

Norunda: Set up for storage measurements Flux by EC; 35 m

7 Ta & q 
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Norunda

Surface Energy Balance of Boreal Forests: 
Dependency on Season, Weather and Soil 

Moisture
Some conclusions
• Storage in biomass and stand air is highly significant in the 

surface energy balance
• Inclusion of storage improves closure significantly and 

particularly during night-time
• The good closure at night is strong evidence that EC 

measurements are valid also during stable night-time
conditions
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Cabauw, KNMI, The Netherlands

The Surface Energy BudgetThe Surface Energy Budget
Clouds (Clouds (CliwaNetCliwaNet))

Stable Boundary Layer Classifications Stable Boundary Layer Classifications 
(Contribution to GABLS)(Contribution to GABLS)

Hydrology Hydrology ProgrammeProgramme

Grassland landscape with ditches



Potential 
temperature

Relative to 200m potential 
temperature at sunset

Observed potential 
temperature profiles are 
quite well reproduced by 
the model (ERA40). 

But for the most 
extreme classes with low 
wind and high cooling  
the model overestimate 
surface temperature by 
approximately 2 K.



Wind direction

Relative to 200m wind 
direction

Observed large wind 
veering with height is 
not reproduced by the 
model (ERA40)



Observations:

• Rain amount (gauges, rain radar)
• Evapo-transpiration (turbulence,scintillometry)
• Soilwater storage (water table, TDR)
• Discharge and water supply

Water budget observations
Goal:

Monitoring of the water budget at the local (0.5 km2) and 
regional catchment (30 km2) scale



CABAUW is now a BSRN Station



CEOP / IGOS-P / IGWCO Workshop DWD FE_LG2005

CEOP Reference Site CEOP Reference Site LindenbergLindenberg --
Status ReportStatus Report

The Surface Energy BudgetThe Surface Energy Budget
Regional HeterogeneityRegional Heterogeneity

The Stable ABL (GABLS)The Stable ABL (GABLS)
Humidity Structure of the ABLHumidity Structure of the ABL
Model Validation / VerificationModel Validation / Verification

Monitoring the Monitoring the TroposhericTroposheric ColumnColumn
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Foto: DWD-MOL (F. Beyrich)

DM grid cell - 14 km

LM grid cell - 7 km

Heterogeneous landscape around Lindenberg
~ 45 % agriculture
~ 43 % forest
~   7 % water
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Boundary layer field site at Falkenberg (standard CEOP dataset) represents 
grassland / agriculture



CEOP / IGOS-P / IGWCO Workshop DWD FE_LG2005

Measurements are also performed at a forest site
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LITFASS LITFASS -- 20032003
Experimental SetupExperimental Setup

FluxFlux measurements at different measurements at different 
scalesscales

•• 13 micrometeorological13 micrometeorological stationsstations
•• three large aperturethree large aperture
scintillometersscintillometers
•• lidar / RASS and lidar / lidarlidar / RASS and lidar / lidar
combination at GM Falkenbergcombination at GM Falkenberg
•• moremore then 60 flightthen 60 flight hourshours withwith
turbulenceturbulence sondesonde HelipodHelipod



CEOP / IGOS-P / IGWCO Workshop DWD FE_LG2005

Measurements of energy budget components over major land use types

Foto: DWD-MOL2 (G. Hollaz, 2003)

Foto: DWD-MOL2 (G. Hollaz, 2002)

LITFASS-2003 Measurement Program - Micrometeorology

13 Sites



CEOP / IGOS-P / IGWCO Workshop DWD FE_LG2005

Helicopter borne turbulence probe  
Helipod 
→ temperature, humidity, wind
time resolution: 0.01 s
→ turbulent fluxes of momentum, 
heat, and water vapour over flight
legs of ~ 10 km length

Foto: DWD-MOL2

LITFASS-2003 Measurement Program - The Helipod

27 flights = 65 flight hours



CEOP / IGOS-P / IGWCO Workshop DWD FE_LG2005
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LITFASSLITFASS--2003: Diurnal2003: Diurnal cycle of H and LE cycle of H and LE 
overover farmland / forestfarmland / forest fromfrom micrometeorological, micrometeorological, 
scintillometer and Helipodscintillometer and Helipod measurementsmeasurements

UsingUsing datadata from DWD, GKSS, TUDD, TUBS, UBT, KNMI, WAU, UBernfrom DWD, GKSS, TUDD, TUBS, UBT, KNMI, WAU, UBern
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MeteorologicalMeteorological Observatory Lindenberg (MOL) Observatory Lindenberg (MOL) Meteorological Observatory Lindenberg (MOL)

Hier klicken, um Master-
Titelformat zu bearbeiten.

• Hier klicken, um Master-Textformat zu
bearbeiten.
– Zweite Ebene

• Dritte Ebene
– Vierte Ebene

» Fünfte Ebene
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MeteorologicalMeteorological Observatory Lindenberg (MOL) Observatory Lindenberg (MOL) Meteorological Observatory Lindenberg (MOL)

Hier klicken, um Master-
Titelformat zu bearbeiten.

• Hier klicken, um Master-Textformat zu
bearbeiten.
– Zweite Ebene

• Dritte Ebene
– Vierte Ebene
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LITFASSLITFASS--2003: Area2003: Area--averagedaveraged fluxes H and LE fluxes H and LE 
fromfrom aggregatedaggregated micrometeorologicalmicrometeorological measurements measurements 
and Helipodand Helipod compared to the operational LMcompared to the operational LM
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UsingUsing datadata from DWD, GKSS, TUDD, TUBS, UBT, KNMI, WAUfrom DWD, GKSS, TUDD, TUBS, UBT, KNMI, WAU
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CEOP Reference Site CEOP Reference Site LindenbergLindenberg --
Status ReportStatus Report

• full CEOP measurement programme (soil, radiation, standard
meteorology, turbulent fluxes, tower, high-res radiosoundings) during 
EOP-1 to EOP- 4 (2001 - 2004) at GM Falkenberg (grassland), additional 
forest data available for 2003 / 2004

•additional measurements operational - data available upon request:               
wind profiler / RASS, microwave radiometer profiler , cloud radar, 
ceilometer, rain gauge network

• field experiment LITFASS-2003: Area averaged evaporation over a 
heterogeneous land surface

•measurements will be continued for CEOP Phase II 
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Future Issues include:

Lindenberg: Forest Site Data to be added to CEOP Archive

All 4 BALTEX Sites:

- Principally prepared for CEOP Phase II –
Directions urgently required !!

- Seek funding through a major EU-FP6 proposal EURAT

All CEOP Sites:
Need to compile vegetation, soil characteristics and other 
meta data  

Thank you !
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