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climate monitoring

GCOS: GRUAN, GSN, BSRN
WCRP: CEOP, GABLS, GVaP

evaluation of
model processes

NWP: COSMO-EU/DE
RCM: CLM, REMO

evaluation of
satellite products

ESA: ADM-Aeolus, EarthCARE
Eumetsat: MetOp IASI, CM-SAF, GERB
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3D / 4D Lindenberg column - started 1996 / finalized 2006
(approx. 20 km x 20 km x 35 km / approx. 7x7 COSMO-DE grids)

measurements in ABL, in 2m-level, and in soil
temperature, pressure, humidity, wind
radiant flux densities, radiances
energy fluxes (latent, sensibel)
precipitation

measurements of vertical profiles
temperature
pressure
humidity incl. aerosol / cloud properties
wind (-direction, -velocity)

measurements at top of atmosphere
radiances, radiant flux densities
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1. operation / maintanance of a set of instruments
o 24h weather / reference climate station
o reference radiosounding
o radiation measurements
o active and passive remote sensing
J ABL (energy flux) measurements

e instrument calibration
e calibration climate chamber
e blackbody radiation calibration rooms
e wind tunnel (in Hamburg)
e cross-calibration (=& complementary / not climate chamber under

redundant instruments) 2g§§'ii'i%::|_1105Pherlc

4. quality assurance / quality control P...10-1015 hPa
9 y 9 y T ... -78°C - 40°C
RH... 0% til saturation
6. updates / improved measuring techniques V... 0-10 ms!

8. data analysis and interpretation
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quality-controled Reference Data -
measured at MOL-RAO

GCOS (Global Climate Observing System)

GCOS Surface Network (GSN)

GCOS Upper-Air Network (GUAN)

GCOS Reference Upper-Air Network (GRUAN)
GCOS Baseline Surface Radiation Network (BSRN)

WCRP (World Climate Research Programme)

WCRP% e Co-ordinated Energy and water cycle Observation

World Climate Research Programme PrOjeCt (CEOP)
e GEWEX Water Vapor Project (GVaP)
e GEWEX Atmospheric Boundary Layer Studies (GABLS)

International Climate Data Base

e World Ozone and UV Radiation Data Centre
e WMO World Data Centre for Aerosols
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Baseline Surface
Radiation Network

iy &

start: 1992 -
status: 36 stations
(34 active) ’ R T . .
MOL-RAO: since 1994 |; i T i R

J_J:l il'fl.!l LLEEL ______
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radiation measurements
RA VI calibration center
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Annual totals of Global Radiation (G) Potsdam 1893/2006 and Lindenberg 1906/2006

4400

Mean_Po 1901/2000: 3608 MJ/m? Mean_Li 1906/2005: 3727 MJ/m?
Max_Po 1947: 4200 MJ/m? Max_Li 2003: 4170 MJ/m?
4200 Min_Po 1903: 3196 MJ/m? Min_Li 1912: 3267 MJ/m?
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shortwave
in the lab

longwave

shortwave
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Parameter 1991 1997 2004
direct solar 1% or 0.5% or
radiation 2 Wm-2 1.5 Wm-2

diffuse solar 10 Wm-2 4% or 290 or
radiation 5 Wm-~2 3 Wm-2

insolation 15 Wm-2 2% or 2%0 or
5 Wm- 5 Wm-2

atmospheric 30 Wm-2 5% or 29%0 or
down. rad. 10 Wm-™2 3 Wm-2
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aerosol optical thickness (since 1986)

O (Ae) Gang der spektralen optischen Dicke in den Jahren von 19586 bis 2007
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GCOS: GSN, GUAN and GRUAN

Spatial density Climate
Benchmark Network driven
~10 stations

GCOS Upper-air Net

(163 Stations)

GCOS Upper Air Network

} (GUAN)
. 163 stations
L ' Comprehensive observing network
' All stations, observing systems, reanalyses etc.
L : : g : o . ::_'_; . Q/ K b0 il L gt 2 ]
L] . ¢ i .
hf"'!':_.a o ! s
o «  Lead Centre for Reference network

R (GRUAN)
e Reference Site for GUAN
e candidate for Benchmark network

GSN: 1003 stations / 128 countries
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EUMETSAT Polar System Programme - Atmospheric Sounding Campaign
Results of FN reference sounding (averages per ascent)
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2 wind profiler/RASS
Sodar/RASS
Raman-LIDAR RAMSES
Ka-band cloud radar MIRA
micro - rainradar

3 laser - ceilometer

YV V V V V V

passive ground based remote sensing

microwave profiler / radiometer
FTIR- spectrometer

Whole Sky Imager

GPS- receiver

vV V V V

validationsystems

4-radiosonden/day (8 profiles)
6-sonde-thettered balloon
sun- and starphotometer

[99m tower (dx = 5km)]

YV V V V
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Intercomparison MRP - Lidar: 2 - 3. Sep. 2003
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Cloud Base Height / Ice Clouds: 7.6.2006

RAMSES: Rueckstreuverhaeltnis CHM]EK .
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Coordinated Enhanced
Observing Period (until
2006)

Co-ordinated Energy and
water cycle Observation
Project (since 2007)

-

start : 2001 - '
status: 36 /20 stations CEOP Reference Sites
MOL-RAOQO: since 2001
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Turbulenzmessungen
ol

T

measuring R e
Falkenberg Photo: J-P.. Leps (DWD-MOL2, 2002)
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BALTEX in-situ Reference Sites in CEOP

20°W i0°Ww  0° 10°E 20°E  30°E 40°E 50°E

n N I Coordinated Enhanced Observing Period

Co-ordinated Energy and water cycle

60°N Observation Project (since 2007)

Norunda (Lund Univ.)
A. Lindroth

N pomin | 2| CSE | Reference |EOP-3 | EOP-4

F. Beyrich
Site

BALTEX | Cabauw

50°N

Lindenberg

Morunda

Sodankyla
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Diurnal variation of sensible heat fluxes — LITFASS 2003
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data availability & data quality

Good Quality Data in CEOP Falkenberg Data Set
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Energyfluxes — Lindenberg / Falkenberg
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Sum of Mean Precipitation / May - September:
167 mm (2003), 265 mm (2004) and 351 mm (2005)
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site comparison — BALTEX sites
latent and sensible heat flux
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site comparison — BALTEX sites
latent and sensible heat flux
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site comparison — BALTEX sites
latent and sensible heat flux
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MOL-RAO

reference site for
1. long-term / climate observation (GCOS principle)
3. model evaluation
5. satellite product validation

7. national network (wind profiler, radiation)

assistance in the DWD network activities

reserach site for national and international activities
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thank you.
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