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Time resolution ~ 1-min (real-time)

Doppler Lidar 50 m (z < 1.2 km)
Height resolution 200 m (z < 5 km)
B INTRODUCTION Environment of 400 m (z > 5 km)

Disasters caused by local heavy rainfall, tornadoes, hail, and lightning are serious social Cb Generation e Ry EHPEZ;, K

problems especially in urban areas in Japan. It is known that these phenomena are
associated with developed cumulonimbi (Cb). The understanding of development
mechanism and development of prediction method are needed for the reduction of these
disasters.
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started field observation of lifecycle of Cb (Lifecycle of Cb Experiment: LCbEx-I) in the
Tokyo Metropolitan Area from 2011 using a Ka-band Doppler radar, two X-band polarimetric
radars, and stereo photography, etc. A case study of early development stage of Cb was
carried out with Ka-band Doppler radar data (Sakurai et al. 2012) and the thermodynamical
retrieval using sector volume scan data by two X-band polarimetric radars at 1 to 2 min
interval. Furthermore it was shown that the data assimilation of cloud liquid water content
(latent heat) and potential temperature deviation had important effects to prediction of Cb
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development using cloud resolving model. Type Single (H) (2-sets)  Dual-pol (3-sets)
Polarization H H&V (HorV)
t 2011-1 3) Sensitivity@20km —20dBz —17 dBZ
Frequency Ka-band (35 GHz)
Prediction of local heavy rainfall by early detection of cloud and data assimilation Antenna, Beam width Cassegrain, Circ. Parabola, < 0.4 deg
Gain, Isolation >52dB, > 30 dB
Transmitted power EIK, 3 kW

Short pulse: 0.5 or 1.0 ps,

Pl Wl Long pulse: 30 - 100 ps
PRF 2.5 kHz, max
130.0° 1395 140.0° 1405 Doppler velocity 27 m/s (DPRF)
Range bin 750r 150 m
Min detectable power -109.5 dBm (LNA-input)
® PRELIMINARY RESULTS Scan range Az: 0 - 360 deg (36 deg/sec)
(Max scan rate) El: —10 - 182 deg (12 deg/sec)
Precipabe Weler @Tsukuba Obs. range 30 kmin racius
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HDK = Ka-band radar (shade: 30km range), sounding, camera, surface obs, MWR T [ 2(Cloud Radar) >>> Go, WV in cloud. and L for a0 _|
EBN, KSR = X-band polarimetric radar (80km range) E: CLOUD RADAR W/O DA DA
Sector (solid line): area of typical sector scan E P4 dBZ@3-km Qc@3-km Qc@3-km
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® NEW REMOTE SENSORS gn : o - ] EBINA KISARAZU
In 2013 and 2014, ten microwave radiometers, three Doppler lidars, and five Ka-band =R s € Frequency 9.4687/9.4712 GHz 9.415 GHz
radars were additionally set up in the Tokyo Metropolitan Area covered by the X-band 8 Antenna type 2.0 m¢ Parabola 2.2 m¢ Parabola
polarimetric radars for the observation of environment of cumulus (Cu) initiation and Cb Temperature Profile < S-km @Tsukuba

Scan range (rate), Az:  Full Circle (<36 °/s)  Full Circle (< 36 °/s)
El:

development, and cloud before precipitation. We can get information on water vapor, wind -2°t0 +90° (< 12 °/s) -2°to +182° (< 18 °/s)
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field in the clear air, and non-precipitating cloud, respectively. All data can be collected and 25 kS 3 : @ Antenna gain 43.4dB >43dB

processed in real-time in the NIED. E o 3 3 o i . 5
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water vapor and other parameters is one of issues related to microwave radiometer .. B R o eI Retreval | Poak (uty) 400W x 2 (5%) 50 kW (0.8%)
B - 'eak power .

measurements. — pe .w uty) X b A

Three of the Ka-band radars have polarimetric capability that is thought to be useful for data 20141111 0000UT, £ 20 cog 98 Pulse width 1.0/32 ps 0.5/1.0/2.0 ps

quality control and detection of ice crystals. Precise estimation of cloud liquid water content PRF <1500 Hz <1800 Hz

is one of issues and the comparison with in-situ measurements is planned. 5 Polarization H &V (SHV) H &V (SHV)
_ » T Nyquist velocity 11.9-47.5m/s 14.3-57.4 m/s
= = bt Noise figure 2448 <20dB

B LCbEx-II 5 = H Min. detectable signal  ~115/~130 dBm <-110 dBm
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The field observation (LCbEx-I) using these new remote sensors is started from the T 10 2 o 8 Obs. range 80 km >80 km

summer season in 2015 for the understanding of development process including initiation § 3 5 A 3 Outputs TZV,W, T.Z,V,W,

of Cu and early stage of Cb development, precipitation formation process from cloud, and 0456 7 8 810111213 141515171819 202122232428 A S W Zor, Prv Pop Kop 11Q Zog, prv Pop Kop

prediction of Cb development using an NWP model and data assimilation. et i Lot i) !




