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* radari
* smetnje
* geometrija

* problemi pri mjerenju
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RADAR

* RAdio Detection And Ranging.
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RADAR

1865 J. C. Maxwell
1886 H. R. Hertz
1897 G. Marconi

1904 C. Hilsmeyer ,,Telemobiloskop”
1917 N. Tesla g
1921 Magnetron A. W. Hull !
1922 A. H. Taylori L.C. Young drve _rs
1930 L. A. Hyland zrakoplov. el
1931 W. A. S. Butement i P. E. PqQ "fﬂ
1933 R. Kuhnhold od 1938 pr0|z :
1935 R. A. Watson-Watt i A.F. WilkiES&g
1936. Klystron - General Electric . % , b, g
1939 T. Randall i H. A. Howard Boot radar na zrakoplov 1':_,; H'l- s ]
1940 radari .... |
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Pulse going out Energy returning

Pulse going out Energy returning
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radarski volumen = valjak

*Cone of silence” long range
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Rasprsenje

By Catslash - Own work, Public Domain, https://commons.wikimedia.org/w/index.php?curid=7134315
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asymptotes

monostotic RCS / proJected areg.

Radar Cross Section of Metal Sphere
with Asymptotes
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Base Reflectivity
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Three Body Scatter Spike (TBSS)
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gusenje
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Pulse going out = Energy coming back

Pulse going out == Energy coming back
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Figure 3a- Long Wavelengths Pass Through Precipitation And Produce No Useful Reflections

Figure 3b- Proper Wavelengths Pass Through Precipitation And Produce Useful Reflections
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Figure 3c- Short Wavelengths Are Absorbed By Precipitation And Produce No Useful Reflections
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gusenje 20 km oblak s 100 mm/h
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atenuacija x band
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prikaz podataka

.. 1 1 0:15: 13

9 JAN 2009 UT

Elena Saltikoff, FMI

Sometimes, what you see on the radar display is NOT what is measured.

Minimum detectable signal -— Minimum displayed signal

Beware of artificial MDS!!!

The display of data may be thresholded, therefore some data may not be displayed!
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5 dB znaci puno

20120707 - 1300 UTC
RDBU Base Reflectivily at 0.5 ° [Max. 57 dBZ)
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sunrise at 06:06 LT and on 69.9° azimuth
sunset at 20:11 LT and on 290.3° azimuth
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Sunce zalazi u 16:34
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vjetroelektrane

20110103 - 0010 UTC
Base Rellecimly at 0.5 ° [Max: 60 dBZ]

o |
= =
?
-
e — ..l
— —— =
@ Kyt
4 T~ e
= | T
L] Ty
' “* ‘_.':\. ~
- L (-
8 e
. o
b I o
L 'i . i - K
- b T | ¢
o
= *) :
L o - —
3 i -, --.n-'\- i il:_".- 2 - - ...p" Fy
P K - .‘-ﬂ- i, = - - - r
- . _ g |
= 4 “= - 1
- - - _ -
= % e Ly 5 4
=5 ] == : N s Coorstarty
= = - .--"'I
- ¥ |
- o 1
L i
' |
" 4 .
o '|II ’
b | 1 ] -
- | A 7
T T T T
280 282 28.4 286 288

HAZU 2017

Basze Velocity

Range: 230 km
Resolution: 1.00 km
Date: 2011 01 03

50km 30deg




vjetroelektrane
clutter
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20110519 - 1052 UTC
RDMD Base Reflectivity at 0.5° [Max: 64 dBZ]
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Beam shielding and blocking

beam shielding shielding
(partial screening) \ screening)
Ground clutter ® e e e
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vrijeme u kotlinama ?
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Urs Germann

beam overshooting occurs close to the radar (valleys)
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bocne latice
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blokiranje,

sjene,

stalni odrazi
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zemlja je okrugla
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Distance effects - overshooting

Note: the

lower the

1 beam the
longer the
range for

detection

ability!
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Beam totally overshoots :
the weather beyond this rd |-
range! No detection at alll "
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Shallow Weather

0l \ : ads il L / _ Paul Joe

50 1I“.‘ID‘ -150‘ .200‘ -250. 300
\ Range [km]
The weather is detected but the beam is not
filled beyond this range, so reflectivities are

quantitatively underestimated from this range
and beyond

Height [km]
+
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explanation for seasonal coverage variations (shallow wintertime precipitation)
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Height Above the Ground of Radar Sample as a Function of Range

Height Above Radar Level (km)
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mreza radara
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Base Reflectivity

Composite Reflectivity
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svojstva atmosfere
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Anomalous propagation:

Anomalous propagation most commonly occurs when sharp inversions in the lower
troposphere bend radar beams downward as they travel away from the radar.

This phenomenon may cause a widespread cluttered appearance at the ground, or only
certain features, such as local hilltops or buildings, may be intercepted.
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ground clutter (nered)

Radar signal is reflected from mountains, buildings, trees, ...

Because these targets are not moving, GC can be identified and removed with Doppler
filters.

Remaining GC after data processing is called residual ground clutter.
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ground clutter
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ground clutter rain 6/6
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ground cluter

HAZU 2017

Latitude

[as]
<+

47

43

45

20130220 - 0805 UTC
RDBB Base Reflectivity at 0.5° [Max: 44 dBZ]

Timisoyra
=]

Botosani

Piatra Meamt

Ramnicu Valcea
Ploiesti
Pitesti @

o

Craiova
o

21

22 23 24 25 26 27

Longitude

80

75

70

65

60

a5

50

45

40

35

30

25

20

15

10

dBZ



sea clutter
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lazni odraz
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udaljenost

Range Folding

Pulse going out Energy returning

Range Folding

Range - folding distance Range -folding distance
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Range - folding distance Range - folding distance



Sirina snopa

I
. Actual 60 dBZ core

|.,l ‘ll
Radar "A’ Radar "B"
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geometrija udaljenost od radara

Small pixels,
fine detail

Large pixels,
less detail
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Insects:

* small size (2 -5 mm),
low concentration

=> low Z \
+ elongated body {lj

=> /DR >5dB
high pny

Reflectivity dEZ 1THK) Differantial Reflectivity d8 ITDRI
8423 - 1480 1 M. Hagen, DLR
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Danger of using fixed Z-R relationships

Cubic
Meters

729 1 mm drops

In both cases the measured reflectivity is mm3/m3 — 29 dBZ
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svjetla nit - bright band
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dual pol

. ;
Conventional Radar Dual-FnIaﬂ:atIlu:m Radar
¥ v

Cloud and precipitation particles have different
shape, phase, size, and falling behaviour
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alternating H and V il R R
transmit (pulse to pulse), ‘
simultaneous H and V
receive

- expensive and sensitive switch
required

- can measure full scattering
matrix (research radars)
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Differential Reflectivity (ZDR)

Differential reflectivity is the ratio between horizontal and
vertical reflectivity factor

ZDR=10log | or ZDR=Z,-Z, unitdB

using z, zy in mm® m3, or Z,, Z, in dBZ. H

« ZDR depends on particle shape,

orientation and falling behaviour. éw

» positives ZDR is caused by oblate
particles falling orientated parallel 71 Z~;

to the polarization basis.
« ZDR is weighted with reflectivity.
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Differential Reflectivity (ZDR)
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PEMAR plot
meminl: AConZRCee, hevation: 08
dati: 307 4-Jun-10 §3:55:03, radar sibe:
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