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Polarimetric Operation: Data (1) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Zr — Differential Reflectivity

* Oblate Objects
 Hail detection
* Melting Layer
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Polarimetric Operation: Data (1) &> GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Zr — Differential Reflectivity

* Oblate Objects
 Hail detection
* Melting Layer
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Polarimetric Operation: Data (1) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Zr — Differential Reflectivity

* Oblate Objects RPN o |
] ] e RGauge Time Series of Rainfall Data
* Hail detection R -
 Melting Layer I, -
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Polarimetric Operation: Data (1) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Zr — Differential Reflectivity

* Oblate Objects
* Hail detection
» Melting Layer L R 5 Feb 200
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®,p — Differential Phase Shift

* Integrated Rain Intensity
* Independent on RX calibration,
attenuation, beam blocking

Radar: BMRC C-Pol
Se H

Data source :

Rainbaow (C}
RRRRRRRRRR

Kpp — Specific Differential Phase
* Rain Intensity
* Independent on RX calibration,
attenuation, beam blocking
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Polarimetric Operation: Data (2) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

File : 1999012112000001, ppi_Hyd 21 Jan 1999
Tupe ¢ PPI Hydro ElassiFlcatinn 12:00:00
Hydro Type

Py — Polarimetric Correlation
Coefficient
* (Ir)reqularity, shape, canting
angle of hydrometeors
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rain

izzle
B wesk drizzle

Rada BMRE C-Paol
Lucat iiii Darwin
Scan Bt 100,0 ki
Scan Res: 0,3 k
Disp X 110,0 ki
Dizp ¥ 80,0 ki
Disp Res: 0,2 k
FFI Ele 2,7 d
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(C) BMRC Au alia

LDR — Linear Depolarisation Ratio
» (Ir)regularity, shape, canting s

File : 1998051812000001, rhi_Hyd 18 Mﬂg 1998

Type : RHI Hydro Classification A
angle of hydrometeors —
RHI st,w.-ong rain + hail

ail
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Z, Zpr, Ppp, Kpp, Pry [ LDR]

« Hydrometeor classification
(Fuzzy Logic scheme)
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Polarimetric Operation: Hardware (1) & GEMATRONIK
Weather Radar Systems

Precipitation Measurement Techniques
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Polarimetric Operation: Hardware (1) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Single Channel, Switched

- Alternating Pulses H-V-H-V —
* One Receiver

e ——
V Pol. Channel H Pol. Channel
Transmitter Pulse Transmitter Pulse
Received Signal Received Signal

Motor Drive Signal

Azimuth / Elevation Angle
V Pol. Tx Pulse H Pol.
Receive d Signal

V Pol.
Received Signal

3 dB Power

Dual Channel Configuration

* Transmit H and V together g
 Two Receivers W
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Transmi tter (analog/digital) (analog/digital) Antenna Control
T LI/Q-Data I/Q-DataJ
Trigger j r
‘ Signal Processor Azimuth/Elevation Angle

Spectral Moments, Control

astEthernet 100BaseT
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Polarimetric Operation: Hardware (1) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

h
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Polarimetric Operation: Hardware (2) & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Dual Channel compared to Single Channel Switched Configuration:

©O000d

Power Separation - Sensitivity Loss 2—-3 dB

LDR: Separate Scan needed (in H-Mode)

2x more Processed Pulses — Better Data, Faster Scan
Doppler Clutter Filter possible

Unfolding by Staggering possible
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Precipitation Derivation &> GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Z-R-Relation
DP Relation ¢ M
Rainfall Intensity Data <—M

Integration in Time

Precipitation Data <—M
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Precipitation: Integration in Time

™ GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems
A — Z R At File § 2001081616142015, pac 16.08.2001
- i 1Y i Ranges 100.0 kn 16:14:20
n: 2,20- 2,35+
. . . 2,056- 2,20
A Precipitation amount B oo 200
[ ] 1,.75- 1,90
. . . 1.60- 1,75
. . 1,d45- 1,60
R, Rainfall intensity (at t)
. 1.15- 1,30
A Time step vioe 100
[ | n.70- 0,85
0,65- 0,70
0,40- 0,55

Important goal:
Minimise At

Solutions:
a) Scan Strategy

|| 0.25- 0,40
[ | 0,10- 0,25

Heus=s_Germany
FCHT : 6

ODO-HHiHMM: 07310
STRART-STOP TIME:
1&6,08,2001-14:58
16,08,2001-16:14

Rainbow {C
by GEMATROMIK

15 min
normal
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Precipitation: Integration in Time & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

A — Z R At File : 2001081616142006, pac 16.08.2001
= . .o ) Tupe : PAC
I I | Rgﬁge: 100,0 km 16:14:20

2,20- 2,35+

A Precipitation amount R
R, Rainfall intensity (at t)
Nt Time step o L

[ | 0,70- 0,85

|| 0.25- 0,40
[ | 0,10- 0,25

Important goal:
Minimise At

Heus=s_Germany
PCHT:14
DOAHHikMy O/3:0
STRART-STOP TIME:
16,08,2001-14:58
16,08,2001-16:14

Rainbow {C
by GEMATROMIK

Solutions:
a) Scan Strategy

B min
normail
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Precipitation: Integration in Time & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

A — Z R At File : 2001081616142001, pac 16.08.2001
= . .o ) Tupe : PAC
I I | Rgﬁge: 100,0 km 16:14:20

A Precipitation amount .
R, Rainfall intensity (at
R

[ | 0,10- 0,25

Important goal:
Minimise At

Heus=s_Germany
PCHT: 52
DOAHHikMy O/3:0
STRART-STOP TIME:
16,08,2001-14:58
16,08,2001-16:14

Rainbow {C
by GEMATROMIK

Solutions:
a) Scan Strategy

1.5 min
normal
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Precipitation: Integration in Time &> GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

A Precipitation amount
R, Rainfall intensity (at t)
A Time step i

Important goal:
Minimise At g “Actual”

Solutions:
a) Scan Strategy “Previous”

b) Tracking methods
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Precipitation: Integration in Time & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

File 1 2001081616142015, pac 16.08.2001

A = ZI Ri . A.|:| Eiﬁzei Egg.o km 16:14:20

oy W oos 230
A Precipitation amount B n &%
R, Rainfall intensity (at t)
A Time step R o=

[ | 0.25- 0,40
[ ] 0.10- 0,25

Important goal:
Minimise At

Heu==_Germany
FCHT 1 &

DOAHHikM: 0L310
STARTSTOFP TIME:
16,08,2001-14:58
1e,08,2001-°16:14

Rainbow {(C}
by GEMATRONIK

Solutions:
a) Scan Strategy

b) Tracking methods

15 min
normail
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Precipitation: Integration in Time & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

1 2001081616142015r, pac

e 16.08.2001
A = ZI Ri . A.|:| Eiﬁzei Egg.o km 16:14:20

oy W oos 230

A Precipitation amount B n &%
R, Rainfall intensity (at t)
A Time step R o=
B o2 ol

[ | 0,10- 0,25

Important goal:
Minimise At

OD</HHiMMy 02330

START-STOP TIME}X
16,08,2001- 14358
16,08,2001 16314

Rainbow {(C}
by GEMATRONIK

Solutions:
a) Scan Strategy

b) Tracking methods

15 min
Cross-Corr
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Adjustment; Steps & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

Adjustment step Method

7-R-Relation Mechanical Disdrometer

Optical Disdrometer

Rainfall Intensity Disdrometer

Rain Gauge

Rainfall Accumulation Rain Gauge
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Adjustment: Network Solutions & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems
File : 19959060219501801r, pac 02.06.1999
Type : PAC i N
Range: 1200 km 19:50:18
28,5 - 30,5+
i i B 26,5 - 28,5
Rain Gauge or Disdrometer B sl a
22,58 - 24,8
Network 2 one
18,5 - 20,9
16,5 - 18,5
14,5 - 16,5
12,5 - 14,5
B 10,5 - 12,5
. 8,5 - 10,5
6,5 - 8.5
|| 4,5 — 6.5
B 2.5- 4.5
|| 0,5 - 2.5

IMK_Karlsruhe
PCHT: 35

START/STOP TIME:
02,06,1999-14: 00
02,06,1999-19;50

Rainbow (C)
by GEMATROMIK

Radar
Network

Adjusted Radar Data

Meteorological Center

Gematronik GmbH * Weather Radar Systems * P.O. Box 210351 * 41429 Neuss, Germany ¢ E-Mail: info@gematronik.com
www.gematronik.com ¢ Copyright Gematronik GmbH ¢ 02-Oct-2002/rh



Hydrological Applications: MUSIC & GEMATRONIK

Precipitation Measurement Techniques Weather Radar Systems

MUSIC — Multi Sensor Precipitation Measurements Integration,
Calibration and Flood Forecasting

Objectives:  * Improvement of Precipitation Measurements
* Improvement of Flood Forecasts

Methods:  Combine Radar, Rain Gauge and Satellite Data
 Block Kriging, Bayesian Combination
» Consider Data Errors and Uncertainties
* New Visual User Interfaces

Results: » Multi-Sensor Precipitation Estimator
* Flood Forecasting Decision Support System

More Information: http://www.geomin.unibo.it/orgv/hydro/music/
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