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Polarimetricka radiolokac¢ni méreni

Polarimetrické meteorologické radiolokatory obecné vysilaji elek-
tromagnetické pulsy, které jsou linedrné polarizovany (stridavé
horizontalné a vertikdlné), a mohou mérit odrazivost pro da-
nou polarizaci Zg, Zy .

Nékteré radary maji navic instalovany kanal mérici odrazivost
v polarizaci kolmé na vysilany puls, z ného Ize ziskat hodnotu
"kros-polarni” odrazivosti Zgy .

Pokud je polarimetricky radar navic dopplerovsky je mozné
urcit fazi navraceného signalu s horizontalni ¢ a vertikalni
¢y polarizaci.




/ téchto zakladnich hodnot je mozné urcit nasledujici para-
metry:

o /pr=10lg(Zy/Zy) — differencial reflectivity

e LDR = 10lg(Zyv/Zyv) - linear depolarisation ratio
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— specific differential phase

e 75, — co-polar correlation

Obecné je treba zajistit velkou presnost méreni (fadu 0.1dB).
V soucasnosti — drahé — vyuzivany predevsim pro vyzkumné
ucely. Je mozné vyuzivat do cca. 100km — zalezi na pouzitych
parametrech.




Zpr = 10lg(Zy/Zy) — differencial reflectivity

e dést — malé kapicky sférické, velké kapicky vice zplostelée

(vy$si Zpr )

e ledové Castice — obecné mala odrazivost, tedy i zplostele
Castice maji spise nizké hodnoty Zpp

e ledové Castice obalené vodou Zpp roste — bright-band
vysoké hodnoty Zpp,

e stejné tak prechlazené vodni kapicky v konvektivni ob-
lacnosti — Gzky vertikalni sloupec dostupujici nad vrstvu
zamrzani kapicek

e spolus LD R se vyuziva pro urcovani typu hydrometeort
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Linear depolarization ratio
LDR=10 log(Z,,/Z ;)

nebo

LDR = 10lg(Zgv/Zy) — linear depolarisation ratio

e /v — vysoké hodnoty pouze pro vodou obalené zplostelé
ledové castice s osou naklonénou vzhledem k horizontalni
rovine

e indikator vodou obalenych ledovych castic

e indikator bright-bandu




Hydrometeor type Symbol Parameter range

Small raindrops r Zyp <+1 LDR < -35
Large raindrops R Zop = +1 LDR < -25
Graupel (dry, small), S Zpp < +1 LDR < -35
snow
Graupel (wet, melting, G -1<Zpp<+1 -835<LDR<-25
small), graupel (dry,
large), hail (dry,
small)
Hail(dry) H -1<Zp<+1 -25<LDR<-20
Hail (wet) HW -1<Zyz<+1 -20<LDR<-15
Large wet hail (spongy or HLW Zpp £ +1 LDR > -15
water shell)
Rain + small hail (wet) RH Zog = +1 -25 <LDR <-20
Rain + large hail (wet) RLH Zpg = +1 LDR > -20

H < Hyewr

H > Hyelr

Table 1. Empirical interpretation scheme used for hydrometeor discrimination in Zyp-
LDR space. Hyg.t is the height of the melting level. Z,; and LDR in dB.
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Figure 1: Vertical section (RHI) through the central part of a hailstorm on 30 June
1990 showing the different kinds of hydrometeors as defined in Table 1.




Hailstorm on 05/06/01 at 20:24 UTC. Elevation is 0.5°

LD - “large drops”
LR - light rain

MR — moderate rain
HR — heavy rain

R/H — rain / hail mixture




Freezing rain on 01/30/02, 19:00 UTC, El = 0.5°
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Snow on 02/05/02, 19:00 UTC, EI =0.5°
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Average Z — Z,; dependencies for rain, freezing rain and snow
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Combination of polarimetric, surface, and sounding data is necessary




a.) .
P, — co-polar correlation

e korelace ¢asovych rad Zy a Zy

e teoreticky Ize odhadnout sirku rozdéleni velikosti a Ghlu
natoceni kapicek
e |ze vyuzit pro rozliseni srazkovych a pozemnich (= 0)

odrazll
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Kpp = = ==V_—"H/ — specific differential phase

AT AT

e rychlost horizontalné polarizované viny skrz o
hujici zplostéle vodni kapicky je mensi nez ryc
kalné polarizované viny — tedy faze horizonta

blast obsa-
hlost verti-

niho pulsu

op se zpozduje za fazi vertikaIniho signdlu ¢y

e je mozné pouzit pro odhad intenzity srdzek — v mnoha

ohledech lepsi nez pres Z
R=16.03Kpp"" - pro C-band

e neovlivnéno kroupami, Gtlumem, castecnym
paprsku, pozemnimi odrazy

e témér linearni vzhledem k intenzité srazek I3, a
ovlivhovan spektrem velikosti kapicek

e neni treba presna absolutni kalibrace

zastinénim

tedy méné

® je mozné vyuzit opp pro integraci srazek pres povodi




Conventional and polarimetric relations
for radar rainfall estimation

R(Z)=1.7102Z""* (Z=300R")

R(KopsZor) =53.7 [Kop ° Z32" sign(K,s)

if Z_>0.5dB

R(K..,Z..)=70.0|K,, ** 107" sign(K,,)
if Z _<0.5dB

[Z]=mm°’m~, [Z..]=dB, [K,.]=deg/km

Current NEXRAD formula is used for R(Z)

R(KppZpRr) relations were obtained from the analysis of the
measured DSDs (about 15000) under assumption of the
equilibrium raindrop shape.
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Fields of three-hour rainfall
accumulations for the 23 October
1997 rain event within the ARS
micronetwork




Hailstorm 05/06/2001
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