WP 2000: Ground-Based Network
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WP 2000: Ground-Based Network

= |nstrumentation of CNN | & I
= BBC Campaign
= Products

= Cloud processes
- diurnal cycle
- supercooled clouds

= |[ow-cost microwave radiometer
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CNN Campaigns
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Overview of Measurements CNN |

Station Microwave IR-Rad. Ceilometer Cloud Radar BALTRAD

Bern X

Cabauw X X

Chilbolton X X 94 GHz
Geesthacht ] ] X 95 GHz X
Helsinki X ® X
Kiruna o X
Lindenberg X X X X
Onsala X O X
Paris X

Potsdam X X X
St. Petersburg  x 3, 9.6 GHz X

MIiUB IFM Vaisala
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Overview of Measurements CNN i

Station Microwave I[IR-Rad. Ceilometer Cloud Radar BALTRAD

Bern X X

Cabauw O X X X 3 GHz
Chilbolton X 94 GHz
Geesthacht [ X 95 GHz X
Gotland ® X
Helsinki X o X
Kiruna ® X
Lindenberg X X X X
Onsala X N X
Paris X

Potsdam X X X
St. Petersburg  x 3,96 GHz X

MiUB IFM Vaisala CETP

Madrid, 16 Dezember 2002



Example: Time Series Level 1a

Station geasthacht
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Example: Time Series Level 1a

Station lindenberg
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BALTRAD: Precipitation Fields

12 h accumulated precipitation

adjusted to rain gauges

3 September 2000 18 UTC
to

4 September 2000 6UTC

Ax =2 km
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BBC Campaign

August / September 2001
http://www.knmi.nl/samenw/cliwa-net/
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Measurements at Cabauw

MICAM, 1 - 14 August 2001
Microwave Intercomparison Campaign



WP 2000: Products

= Time series of raw data Level 0
= Time series of LWP & IWV Level 1

= Time series with consistent time resolution of
- LWP (cor.)
- IWV
- iInfrared temperature Level 2¢
- cloud base height
- precipitation flags

= Time series of cloud classification

= Time series of LWC, temperature and humidity BBC
profiles
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Cloud Classification: 2 August 2001

40

35

30

IWV / kg m*

251

201]-

I N
"RACMO PR E
'RCA // TH:
"Obs. /dp«
:LM 7 km i %?— i
LM 2.8 km i *W
LM 1.1 km f ‘:;11, B

15 *

10 12
Time on August 2, 2001 (UTC)

16

Madrid, 16 Dezember 2002



Cloud Classification: 2 August 2001

Reflectivity [dBZ] GKSS 95 GHz Radar
2. August 2001 BBC, Cabauw (The Netherlands)
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Cloud Classification: 2 August 2001
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Liquid Water Profiles: Optimal Estimation

microwave profiler, cloud radar, ceilometer & DeBilt RS
= simultaneous retrieval of water vapor, temperature and

cloud liquid water profiles
Cabauw, 010801
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Diurnal Cycle: Cloud Base Height
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Cabauw Geesthacht _ Cabauw . Geesthacht
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Supercooled clouds at Cabauw

Detection of supercooled cloud layers (SCL) based
on ceilometer and radiosode data

Period Cloud bases | Cloud bases SCL
detected (%) <0° C (%) detected (%)
Aug 2000 43 10 8
Sep 2000 62 11 9
CNN | 52 10 9
April 2001 61 34 30
May 2001 36 13 12
CNN I 49 23 21
Aug 2001 46 13 11
Sep 2001 66 15 13
BBC 56 14 12

© Hannelore Bloemink
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Supercooled Clouds at Cabauw

© Hannelore Bloemink (KNMI)

Supercooled layers persist
over several hours and
more than 100 km
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Low-cost Microwave Radiometer

= presently high cost prevents operational use

* low maintainance and uninterrupted measurements (rain!)




Design of Low-cost Radiometer
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Design of Low-cost Radiometer

= new, flexible design for highly accurate measurements
= microwave profiler is only 15 % more than 2-channel
= improved stability and calibration (new load)

= additional rain sensor, GPS clock, inclinometer,
temperature, humidity & pressure sensors

= stand-alone, automatic system with embedded PC,
interfacing with external PC/laptop (Windows and Linux)

= low maintenance (~ 3 month intervals)

first radiometer will be shipped to
Japan by the end of the year
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irst low-cost microwave radiometer
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BALTRAD: Time Serie & Fields

Time series At=15 min

= radar reflectivty factor at CLIWA-NET stations
—p precipitation rate, rain flag for microwave measurements

= profiles of wind direction, wind speed and radar reflectivity factor
at 16 radar locations

Precipitation Fields

= 12 h precipitation sums with 2 km resolution (radar adjusted
with gauges)

= 3 h precipitation sums reflectivty factor at CLIWA-NET stations
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cloudy clear

Zzg<4kmand TR>0C nozgand Tg<-30C

Station Rain cloudy clear Zg i LWP WV T, LWP IWV
(%) (%) (%) (m) (°C) (gm2) (kgm=2) (°C) (gm=2) (kgm2)

BE 46 13.5 43.0 — 5.9 1048 253 -36.8 09 182
GE 99 [295 426| 1411 8.8 101.3 22.0 -41.8 5.7 14.5
HE 27 156 419 1880 5.2 132.0 239 -429 15 172

KI 44 37.7 243 1360 6.5 108.8 164 -37.3 -0.8 12.1
LI 56 [225 344| 1637 7.6 107.3 25.0 -454 -85 173
ON 10.2 241 472 1254 7.7 1241 223 -479 -8.7 149
PA 3.0 264 52.7 — 8.8 80.2 26.7 -426 -14.7 20.9
PO 39 468 453 1599 - 69.8 23.5 — -11.6  18.9

SP 6.2 13.2 403 806 8.2 128.6 23.7 -459 55.0 16.8
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Combination of Radar/Microwave

Optimal Estimation technnique for simultaneous retrieval of water
vapor, temperature and cloud liquid water profiles (Ulrich Lohnert)
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Diurnal Cycle: Infrared Temperature
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