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Mesoscale(2): Radar Observations
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(Introduction to Meteorological Radars)
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Wind and precipitation information can be retrieved from return echoes
of meteorological radars




/48> E

(EAE=S

sheLEE 8/09 01:00



NSSL Doppler radar
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2-2 B2 EREREH (Fundamental
principle and radar equation)

2-3 TR AR, (Radar scanning)

2-4 EANEBHKES (Wind retrieval)
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TABLE 8.1. Terminal Fall Speed as a Function of Drop Size (equiva-
lent spherical diameter) (From Gunn and Kinzer, 1949)

Diam. (mm) Fall speed (m/s) Diam. (mm) Fall speed (m/s)
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Instruments and Experimental Settings (Indoor, 2012)

droplet

Vaisala

depth of field is
shallower

- Shooting distance
| t\\\\" ~1.06 m
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Falling drops at various sizes photoed by high-speed camera
Mesoscale and Orographic Precipitation Lab (MOPL), Department of Atmospheric Sciences, National Taiwan University, Taiwan

D: 0.35 mm Fall Speed: 1.38 ms* W D:1.17 mm Fall Speed: 4.42ms® [ D:1.76 mm Fall Speed: 6.12 m st

D: 2.18 mm Fall Speed: 6.94 m s D: 2.72 mm Fall Speed: 7.84 m s D: 3.12 mm Fall Speed: 8.33 m st




cm/sec

Terminal velocity,

. Terminal velocities
of ice crystals
(from Fletcher 1962)
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RHI PPI
(Range Height Indicator) (Plan Position Indicator)
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Rotating cloud associated with the mesocyclone of a supercell storm
(Markowski and Richardson 2010)

:' .

gure 8.17 A midlevel mesocyclone is the defining visual characteristic of a supercell storm. Little imagination is needed
to sense the cyclonic vertical vorticity associated with the storm updraft. Photograph by Herb Stein (the Dopper On Wheels
radar is in the foreground).



A real sample of radar PPl scan showing signatures of supercells
(Markowski and Richardson 2010)

0124 UTC 14 June 1998
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Figure 8.18 A hook echo in reflectivity data and an inbound-outbound couplet in radial velocity data are the defining
radar characteristics of supercells in low-altitude radar scans. The images are (a) reflectivity and (b) radial velocity from the
Oklahoma City, OK, radar at 0124 UTC 14 June 1998. The inbound-outbound radial velocity couplet is oriented such that
the zero contour is approximately parallel to the radials, with inbound (outbound) velocities to the west (east), thereby
implying cyclonic vertical vorticity.



RHI examples
08710730 11:04:07 CP3/RP7 RHI 82.0 dea 2Z# DZ 0810/90 11:04:07 CP3/ RP? RH! 820(19(1 2 VT

(a) Radar Reflectmty (dBZ)

08710790 12:19:49 CP3/RP7 RHI 74.0 dea 6% DZ 08710730 12:13:43 CP3/RP7 RHI 74.[] dea

08710790 15:05:16 CP3/RP7 RHI 75.0 dea 10# DZ 08710730 15:00:16 CP3/RP7 RHl 75.0 dea 10 VT
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FIG. 17. Reflectivity (dBZ) (left panel) and radial velocity (m s~!) (right panel) on radar RHI sections between 74° and 82° azimuth at
Paradise Park (CP-3) at ~1104 UTC (~0104 HST), ~1220 UTC (~0220 HST), and ~1505 UTC (~0505 HST). The horizontal and vertical
coordinates are in kilometers.
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RHI Display of Airborne Doppler Radar Data

MAF IOP5 TIME= @72712
head= 184,1 N=140
10 18 20 2856 30 36 40 45 (dBZ] Aft. Bean

RADAR REFLECTIVIT

T 1
| |I||I"l b I:M |




Conceptual representation of shallow NBB rain in California's
coastal mountains, and the inability of the operational WSR-
88D radars to adequately observe it. (White et al. 2003)
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Photo of the MRR-2

Installation

Receive the data
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(5P $£2005/6/15/0950~1030 UTC)
(Time-height cross section of vertical pointing radar, MRR,
showing the downward development of heavy precipitation
associated with Mei-yu front)

—20 —-15 —-10 -5 0 5 1¢ 15 20 25 30 35 40 45 50
MREE 200506150950 -1030 Reflectlvity & Fall Velocity




B 1EZEE2006/02/25/2050~2120 UTC
Time-height cross section of vertical pointing radar, MRR,
showing the downward development of winter-time heavy

precipitation in northern Taiwan
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(Dual-Doppler-derived wind and precipitation for a severe storm over Taipei)
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Airborne Dual-Doppler Synthesis Horizontal Winds
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Ground-based dual-Doppler and polarimetric radar
observations in Mesoscale Alpine Programme




