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Introduction



GPM DPR: global precipitation measurement mission dual-frequency precipitation radar

Fig.: GPM DPR algorithmSystem KuPR KaPR

Swath Width 245 kilometers (km)

245 kilometers (km) as of 

May 2018 (previously 

120km)

Range Resolution 250 meters (m) 250/500 meters (m)

Spatial Resolution 5 km (Nadir) 5 km (Nadir)

Beam Width 0.71 degrees 0.71 degrees

Transmitter
128 Solid State 

Amplifiers
128 Solid State Amplifiers

Peak Transmit Power 1013 Watts (W) 146 Watts (W)

Pulse Repetition Freq. 

(In nominal 

operations mode)

4100 to 4400 Hertz 4100 to 4400 Hertz

Pulse Width

two 1.667 

microseconds (µs) 

pulses

two 1.667 microseconds (µs) 

pulses in matched beams 

two 3.234 microseconds (µs) 

pulses in interlaced scans

Beam Number 49
49 (25 in matched beams 

and 24 in interlaced scans)

R ( mm h-1)

Zku/Ka (dBZ)

Dm (mm)

dBNw (m-3 mm-1) 

GPM DPR: 

Zku/ka, R, Dm and Nw

Study period:

Years: 2014-2023

Mei-yu: May-June

early-Mei-yu: 16-31 May

late-Mei-yu: 01 -15 June

post-Mei-Yu: 16 -31 June



Results & Discussion

Fig. Spatial distribution of near-surface (2 km) (a) precipitation rate (R, mm h−1), (b) radar reflectivity (Z, dBZ), (c) mass-weighted mean diameter (Dm, mm), (d) normalized intercept parameter

(dBNw:10log10Nw, Nw in m−3 mm−1) for early-, late-, and post-Mei-yu rainfall over Taiwan.



Results & Discussion

Fig. Probability density function (PDF) of near-surface (2 km) rainfall rate (R, mm h−1) (first column), radar reflectivity (Z, dBZ), mass-weighted mean diameter (Dm, mm), and

normalized intercept parameter (dBNw: 10log10Nw, Nw in m−3 mm−1) for early-, late-, and post-Mei-yu rainfall.



Results & Discussion

Fig. Two dimensional histogram between the near-surface (2 km) mass-weighted mean diameter (Dm, mm) and normalized intercept parameter (dBNw: 10log10Nw, Nw in m−3 mm−1) for early-,

late-, and post-Mei-yu rainfall.



Results & Discussion

CFAD: Total rainfall

Fig. Contour frequency by altitude diagram (CFAD) of R (mm h−1), Z (dBZ), Dm (mm) dBNw (10log10Nw, Nw in m−3 mm−1) for early-, late-, and post-Mei-yu total rainfall .



Results & Discussion

Fig. Contour frequency by altitude diagram (CFAD) of R (mm h−1), Z (dBZ), Dm (mm) dBNw (10log10Nw, Nw in m−3 mm−1) for early-, late-, and post-Mei-yu stratiform rainfall .

CFAD: Stratiform rainfall 



Results & Discussion

Fig. Contour frequency by altitude diagram (CFAD) of R (mm h−1), Z (dBZ), Dm (mm) dBNw (10log10Nw, Nw in m−3 mm−1) for early-, late-, and post-Mei-yu convective rainfall .

CFAD: Convective rainfall 



Results & Discussion

Fig. Mean profiles of R (mm h−1), Z (dBZ), Dm (mm) dBNw (10log10Nw, Nw in m−3 mm−1) early-, late-, and post-Mei-yu rainfall .



Fig. Probability density distributions of mass-weighted mean diameter and

radar reflectivity in the 1 km layer depth (ΔDm=(Dm)2 km−(Dm)3 km and

ΔZ=(Z)2 km−(Z)3 km) in the warm rain regions early-, late-, and post-

Mei-yu season rainfall.

Results & Discussion



Results & Discussion

Fig. Storm heights , bright band heights  and bright band widths of early-, late-, and post-Mei-yu seasons.



Conclusions

➢ Rainfall rates → post-mei-yu > early- and late-mei-yu (total and convective precipitation).

➢ The echo top heights → post-mei-yu > early- and late-mei-yu.

➢ Small drops concentration → early-Mei-yu > late- and post-Mei-yu

➢ Warm rain processes:

➢ Size sorting-evaporation processes: Post-Mei-yu (total and convective)

➢ Breakup process : early-Mei-yu (total, stratiform, and convective)

Post-Mei-yu (convective)

collision-coalescence processes: late-Mei-yu (convective)

post-Mei-yu (total and stratiform)

➢ Collision-coalescence and breakup balance : early-Mei-yu (convective)

late-Mei-yu (total and stratiform)

➢ Dominant size sorting and evaporation processes in post-mei-yu (total and convective) →more bigger size drops 

➢ Predominance of breakup process in early-mei-yu (total and stratiform) rainfall resulted in more small-size drops. 






