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Objectives

Know the expected values of ZDR
for liguid and ice phase
meterological echoes

Apply the knowledge of expected
ZDR values to real-world
examples



Outline

. What is Differential Reflectivity (ZDR)?

. General Physical Interpretation of ZDR

. Expected values of ZDR in rain

. Expected values of ZDR in snow/ice crystals

. Operational examples




1. Differential Reflectivity (ZDR)

Definition Possible Abbreviated Name
Range of
Values

Difference between the horizontal -7.9to +7.9 Decibels
and vertical reflectivity factors (dB)




2. General Physical Interpretation (Overall)

Good Spherical Horizontally Vertically
2 2 (drizzle, small hail, etc.) Oriented Oriented
iIndicator of Spr——— SrET—

(rain, melting hail, etc.) | (i.e. vertically oriented

mean d rop ice crystals)
shape

Horizontal = (+)
Vertical = (-)

Z, > Z,
Spherical = 0

Z,-Z,>0 Z, -

ZDR ~ 0dB ZDR > 0dB ZDR < 0dB




3. Expected Values in Rain

Major Axis ZDR (dB)

- Strong relationship Di(a;‘;t)er
between raindrop
diameter and shape

* Leads to strong
relationship between
raindrop size and
ZDR

Data from Wakimoto and Bringi (1988)




Expected Values in Snow/Ice
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Complex shapes = complex ZDR values




4. Expected Values in Snow/lce

Dry / Aggregated 0.2to 0.3dB
Wet / Melting 2 to 3 dB (noisy)

Ice Crystals ZR

Low-density / Random orientation <1dB

High-density / Preferred Orientation (Horizontal) As highas4to 5 dB

High-density / Preferred Orientation (Vertical) -2to0dB

Knowing crystal type is crucial to
anticipating ZDR values




What Are We Seeing in the Real World?

Rain event - KOHX (22 Feb 2012)

Rain event - KFFC (21 Jan 2012)

Rain event > KMHX (Aug 2011)

Snow event - KAPX (17 Jan 2012)
Snow event - KAPX (13 Jan 2012)
Transition event > KAMA (19 Dec 2011)




72327 BNA Nashville
100

aLAT S6.25
aLOM -86.37
SELY 180.0
aHOW 5.34

LIFT 1061
LFTY  10.60
SWET 1633
KIMX 15.30
CTOT 17.30
VTOT 27.30
TOTL 4460
CAFE 0.00

capPy 0.00

CiME 000

CiMy 0.00

EGLY -3333
EGTY -3333
LFCT -39333
LFCY -3333
BERCH 0.00

BRCY 0.00

LCLT ZE6.3
LCLF 7766
PMLTH Z86.7
FLMME 510

THCE, 5444,
FWaT 11.58

IR TRZE Reeee REE BF

-30
12222 Feb 2012 University of Wyoming




Wiy TR AT T 7 A3 Q,‘:‘a
3 L% godess
L

Z — KOHX (22 Feb 20

}.; i ﬂ;r"'.: - ‘r.';:,_..n

il Y Y ks AT

Bt sk ‘):,; '1',;:;,%.‘&. O o

R AR R e ﬂ,-_'_-q
- Gal Dbt Soad So i
. I o i Al .t & ~

o B e
ey

e

"5 Ashland Cityd
i 1P v L
e e Lo
g E T

i
3

o
ot

R S ;
R _h‘;.,. e R

agel
4 <







72215 FFC Peachtree City
100

aLAT 33.36
SLOM -G54.56
aELY  244.0
aHOW 1.87

LIFT -0.20
LFTY -0.55
SWET 1755
KINA 20,30
CTOT 22.450
YTOT 25.50
TOTL 45.00
CAPE 3056
caPy 3204
CiME -4.07
CIMW -2.95
EGQLY 3107
EQTY 3106
LFCT 8934
LFCY 3005
BRCH 4.G8&

BRCY 56D

LCLT 2861
LCLFP 3274
PMLTH 2924
PMLME 1027
THCEK. 5539,
PWaT 21.00
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0.5 deg Z — KFFC
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72305 MHX Newport
100

alaT 3478
sLOM -7E.88
=ELY 11.00
SHOW 1.63

LIFT 1.77

LFTY 1.3

SWET 426.5
BAME 3540
CTaT 17.60
YTOT 17.60
TOTL 33.20
CaPE 4030
caPY S8e
CIMs  0.00

CIMY 0.00

EQLY 2281
EQTY 2271
LFCT 3224
LFCY 322.0
BRCH Z.38

BRCY 341

LCLT 237.0
LCLP 3353
MLTH 3S02.8
MLIR 20.51
THCE 53386,
PWaT 7344
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72634 APX Gaylord
100 goagwm
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University of Wyoming

ICGERT R 9% B FT

alLAT
Lo
SELY
aHOW
LIFT

LFTY
SWET
RN

CTOT
WTOT
TOTL
CAPE
CAPY
CIME

CIMY

EGLY
ECITY
LFCT
LFCY
BRCH
BRCV
LCLT
LCLP
BALTH
FALMB
THCE.
P AT

44 91
-84.71
446.0
16.54
15.47
16.20
79.00
7.20
15.00
15.20
d0.20
0.00
0.00
0.00
0.00
-9333
-33999
-3593919
-9333
0.00
0.00
2hE.7
313.8
2fas
4.0&
0349,
3.54
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0.5 deg Z — KAPX (17 Jan 2012)

Fadillac




LR e S R T s G R
| ilII,II’LQ.{i""':. '[lin {18 L.’:rﬁ?b L " Ygd V 1 4 % ey AT } 1 e 13 L ‘., : ., G

. }I".';I.;::ﬂ,_l-;_- h. .l : .E!' 'r, :

b

t‘l.l'ﬂﬁ‘m |

LT :'l' o,

}:dl "-\ 1[ |'lll‘

il vl
it
W

TP




J.' :’;f '“fl.":"l:yc.-;f};;w‘
'“}? v i }{ F/ {4 e o A
bt '_l" Fr: ‘? ': I’,{‘A ;ﬁi%’rl }

Sl "' ime BaAE )

0.5 deg CC — KAPX (17 Jan 2012)
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72634 APA Gaylord
100

alAT 44.97
aLoM -34.71
SELY  445.0
SHOW 13,37
LIFT 2224
LFTY 2232
SWET 7207
KIME -1.60
CTOT 12.480
YTOT 14.00
TOTL Z26.80
CaPE 0.00

caPy 0.00

CIMs  0.00

CINY 000

ElLy -3333
E@TY -3333
LFCT -3333
LFCY -3333
ERCH 0.00

ERCY 0.00

LCLT 260.0
LCLP &31.9
MLTH 268.7
MLIR 1.58

THCEK, 5236,
FWAaT 7.68
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12Z 13 Jan 2012 University of Wyoming
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0.5 deg Z — KAPX (13 Jan 2012)

Tar VoK




- "" i
.:} 4 h.?‘.

— KAPX (13 Ja

o

Y

.

T
P

s
1

7

5 i
7
L /o
’.’ %
h
? ;‘,’1 # ’ﬂ i

(2 %
o
- %)
vl
54
Y




72363 AMA Amarillo Arpt{ Awos)
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alAT
SLOM
aELY
SHOW
LIFT

LFTY
SWET
KM

CTOT
YTOT
TOTL
CAPE
CaPY
CIMNE

CIMY

EGLY
EQTY
LFCT
LFCY
BRCH
BRCY
LCLT
LCLF
MLTH
RALMA
THCE
P aT

39.23
-101.70
1099,
16T
743
764
720
17.00
22.30
2240
4470
0.00
0.00
0.00
0.00
649.7
643.6
691.5
6al1.5
0.00
0.00
2721
6a1.5
264.3
420
2423
11.00
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0.5 deg Z — KAMA (19 Dec 2011)
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Summary - Typical Values of ZDR

Typical Values for ZDR (dB)
- EEER B 'wmeraenls ¢ 5

Rain Increasing Drop Sl%{ —_—

PO (acee! [Smal (not _, Increasiiie Rain wif 1o, (A

_ - > 2" mixed) Size/Mixture

Graupel o — v 1

Snow Bl — we

Ice Crystals Agregated Needles €
Clutter/AP
Biological Targets
Chaff

Debris




