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Cabauw Site




CESAR: A national observatory

Observations (remote sensing and in situ)

Land-Atmosphere. transfer
Clouds Ty
Aerosol—— |
Radiation (BSRN)
Applications e

Parameter retfieval
Model validation

3 Satellite validation

T Process studies |

Intensive observation periods (BBC)

Near future |

Data access




Motivation

e
o

the need for meaningful reF’n-dte sensing data . -

.

gl
.—r'

a) to address essential guestiods regarding climate change,
b) to validate satellite observations,

¢)-to validate models of the atmosphere, and

d) to understand atmospheric pfocesses

the notion that this can only bé accomplished with the synergetic use
of multiple remote sensing ingtruments in combination with in
situ data

the conviction that joined forces of the participating research institutes
will add significant value to Dutch science




The importance of Cabauw within
Netherlands /- Europe

A) Cabauw is-within the centre of the Netherlands,
therefore it is re'presaﬁ'tative of the Netherlands.

e

B) Cabauw is within the heafof northwest

Europe. A great variety of air masses come |
acrgss this part of the world.

C) No orography to confuse you
|
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Remote sensing site

Cabauw, BBC, 2001

TARA; 3 GHz, MIRACLE, 95 GHz,

35 GHz, KNMI




Cabauw water level /soll measurement syste




The 6 channel sun
photometer SPUV

These channels are
2-15 nm wide.
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Observations: Radiation (pre-BSRN)




Observations: Land-Atmosphere
Interactions :

Cabauw potential temperature
difference between 200 m and 2 m

Cabauw monthly values feb 1986-jan 1997
Potential temperature difference between 200 and 2 m
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Observations: Cloud radar data

KMMI Cloudradar, 24—-05-2003

water clm*
2: 1 N

" loss of signal due to

raindrops on antenna(?) .
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Observations: Calibration of sun photomett

Sea level versus high altitude: two “top” days

Direct irradiance

Cabauw
030714

Jungfraujoch

/ 030920

4 6 8 10 12
Time (UTC)
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16 18
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Observations: Calibration of sun
photometer at JungfrauJoch, autumn 2003
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Observations: Calibration results In |
in De Bilt at 501 nm

Sun calibration SPUV De Bilt, 1997-2003; 501 nm

all points (376)

selected points (109)

degradation trend -----+ee-
JFJ points (16)
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Irradiance [W/m2]
|§| TETT |§| T

8

8 February 2004

1

2]
=]
¥ r L) L]

I
Cloud cover [%]
e
o
L] I L] T

8 February 2004

L .--...--..-: 1m----'-.- T
TOA ; : ]

———— GERB 3
— BSRN r

lJill.J.lllJ.i

B 12 16 20 24 o 4 8 12 16
Time [UTC] Time [UTC]

ARM-science meeting NM April 2004




"-'_-.-_”_

mﬁﬁf

1) Parameter retrieve

2) Sensor synergy
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3) Climhte Model Validation

4) Process Studies



Applications: Parameter Retrieval; Aerosol

optical depth; Histogram of t
mean: 0.22 + 0.16; median 0.18
min.: 0.03, max.: 1.13

(501 nm)

aer

SPUYV data De Bilt, 1997-2003

number of cases
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Applications: Parameter retrieval: Aerosol
optical thickness

4 6 8 10 12 14 16 18
time(UT)

o000
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Applications: Sensor Synergy:

Detection of clouds, Radar vs. Cellometer

kMMl Cloudradar, 24—05-2003 CT75 cellemeter, 24-03-2003
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Applications: Sensor Synergy; Target Classification

" 24 May 2003
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Applications: Sensor Synergy; The retrieval of
cloud microparameter

Radar cloud top
} Lidar cloud base

Liquid water path
from microwave radiomé

Retrieved adiabaticity
parameter

Retrieved number
concentration




LS K -
A,*,-.‘!catlons: Sensor synergy: Case study: August 28, 2001, ILlgl
Cabauw, Retrieval Results (classification using radar and lidar s
data) Retrieved LWC, g/m’ §
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Radar Reflectivity [KNMI 35 GHz]
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Applications: Model validation; Observed and model
predicted LWP distributions

0.025 ———1———

i3
]

—
BBC - Cabauw _

I
100 =
600 = .

3600 =

" non-precipitating

&
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—
o

90 180 270
LWP [g/m2

LWP distribution
depends en aggregation-time
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Applications: Model evaluation;

Evaluation of Liquid WatemContent vertical profile

o
=]
] S
Comparison over whole BBC AT
= |ntegrated Profiling Technique is applicable in 7.2 % ~
— —
Prec+NoPrec Only NoPrec L
OBS-MRAD |
ECMWEF _60L |~
MIUB_LM_35L 1
RCA_40L
B RACMO_24L. |¢
2
1000
O265 2:/'5 2;35 2§5 0 2 4 6 8 10 1I2 1I4 0 3I0 6I0 9l00 3I0 6I0 9

TIK] QV [g/m3] LWC [mg/m3] LWC [mg/m3]

Useful validation data for the improvement of clouds in models
s heeds .
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transmissivity [-]

Applications: Model evaluation;

Clouds and Solar Radiation

Relationship between EWP andéSelar transmission

4 all points with solar elevation > 30 degrees

B added constraint: std(LWP) < 100 g/m?2
¢ added constraint: Lidar cloud base < 3000 meter

1 I 1
OBS-BBC +—=
ECMWEF +——m
MIUB-LM +——
RCA-40L +—=—
RACMO +—=—

\\
A=

\»-. l.\‘\"..,._ s

200
LWP [g/m2]

Liguid water clouds absorb solar radiation
— absoltte LWP accuracy‘is very‘tmportant

0 100 200 300 400
LWP [g/m2]
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Applications: Satelllte vaﬁldm
L — S Valldatlon




Application: Satellite / model validation using consistent
guantitative cloud analysis from AVHRR / MSG

240 260 280

40 42 44 46 48 50 52 54

Longitude
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Example of case
study with
AVHRRand
RACMO'EWP
fields

—
o
T

TWV[kg/m2]
N

o

1
18
Time[UTC]

Time[UTC]
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dPDF(LWP)/d(LWP) [(2/m"2) 1]

Applications: Comparing model, satellite and

ground-based observations of LWP

Probability

linear scale

Densi
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0.000

1 1 1 1 I 1
satLWP_raw (LWP=0 EXCL) =
t modresol (LWP=0 EXCL) -

modresol (LWP=0INCL) -

RAD (t= 3s; CLOUDY) =
MRAD (t=1000 s; CLOUDY) =

20 0 20 40 60 80
LWP [g/m2]

_ _ LWP inferred _
from Microwave Radiometer (3 and 1000 second resolutlon?
from Satellite (pixel and model resolution) and from Mode

logarithmic scale

I I 1 1 -
satLWP_raw (LWP=0 EXCL) = .
satL WP modresol (LWP=0 EXCL) -
satL WP _modresol (LWP=0INCL) «
gk ECHAM4 LWP (LWP=0INCL) = -
’ ECMWFEF_LWP (LWP=0INCL) = -
 MRAD (t= 3s; CLOUDY) = |

0 200

400
LWP [g/m2]




—

Applications: Process studies
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Process studies:

The effect of aerosols on I4

Applications:

Ko:..:I:._A Nederlands Meteorologisch Instituut

Direct irradiance
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Applications: Comparing microphysical
ice cloud properties between stations

Chilbolton
Cabauw

Size-vs-Fall speed sif

between ARM-SGP a

milar

O o0

100

120 200 250
Rletr [em]

i
9

o

nd Cabauw

2000 T

200 |

Cabauw

J.

—&0

— b0

—40
T[°C]

—20

Size-vs-temperature relationship

different for ARM-SGP and Cabauw !

(Chilbolton and Cabauw similar)




Applications: Process Studies;

. tot

R’ ot —VS- d|stancclaafr1(:)qugoE)dartICIGﬁe(dz)Slze tIQeff cJ Ud d?cpouu WICKNESS (

_ ®lis45km
_ ] (3.0<H<45KkK
i 85M.5<H<30km
| Cabauw '

é H<15km
N4 — -
o —
5] =
2t - —
50 100 150 200 250 0 50 100 150 200
Rletr [pem]

Rletr [pem]

There is no global particle size-Temperature parameterization.

However, A global R 4 Vs. (Z,,,-Z) parameterization may be possible.

Sensitivity of results to instrument differences has been addressed

ynnisul W2

Future satellite missions (CloudSAT/Calipso, EarthCARE) will give
global coverage.




Applications: Comparing ice water content
to literature relationships

Lidar/Radar results consistent with range
: of previous mainly in-situ based results
a) Aydin and Tang (1997)
b) Norquist and D’Entremont (2003) e) Boudala et al. 2002 ( f incl. Small part.)
g) Wang and Sassen (2002)

c) Matrosov 2003
d) Sassen and Liao (1996) h) Stephens et al. (1990)




The Baltex Bridge Cloud (BBC) campaign
August 1- September 30, 2001, Cabauw, NL

Aircrafts
the Meteo France Merlin aircraft
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BBC2 main topics

Radiative transport in inhomogeneous cloud fields

Improvement of cloud representation in models
Focus on boundary layer clouds

Improvement measurement technigues
Synergy: Lidars, radars, microwave radiometers, ..
Satellite retrievals (MSG, AVHRR, SCIAMACHY)

Aerosol - radiation interaction
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Boundary Layer Clouds

foy

Entrainment-Mixing A_%___S‘O ~ Aerosol Indirect Effect
*--r=0.2gkg?! ‘-| Radiative Microphysics |-ngsof
o } ‘ _ | Transfer s G l
—1 Onset of
r,=20 g kg™ |CCN Activation | | prgcipitation

Turbulent Fluxes | Precipitation
Evaporation
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Impressions ¥
Building-up
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] 11 13 20
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Backtrajectories originating at an
altitude of 500 m at Cabauw, and

¢ droplet concentrations for seven days
k—/ of the Merlin flights in September 2001,
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Near Future

Observations: expansion

Raman lidar

Cemel sun photometer

cloud 7rain radar

permanent miéféii/vave radiometer
CEN-counter/ aerosol samplers
Spectral sun ph'otometef;f'

Programs

F e
&

—=- KNMI >> automization instruments; intake

Netherlands >> *infrastriicture program , CESAR,
vajious collaborative research projects

Europe >> embedding in cloud / aerosol

prbgrams (B2B, CLOUDNET, CLIWANET)
Global >> GEWEX (GCSS, GBLS, APS)
GEOSEC >> __monitoring site ?
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Data Availability (present status)

«Several databases

«Main portalwill be developed within CESAR
-KNMI maintains databases for:
«CloudNET (Cabauw site and ceilometer network)
«Cabauw surface flux-and towégmeasurements

r

«BBC | and Il campaigns £
«Cabauw continuous proegraimme
-Radiosonde De Bilt . |




Related web sites (present status)

ohttp://www.knmi.nl/samenw/bbc2
ohttp://www. knanI/sameﬁW/cIoudnet

o(Near realtime liages: cloudradar TSI)
onttp:/Amww.knmi.nl/samenw/cesar ;
ohttp://www.cesar-observatory. pl‘

Heip-and-instructions for access:

. General remote gchsing: HenikKIeintBaltink
( i |

o Land-Atmosphere: Fred Bosveld

( )
e Radiation: Wouter Knap=




