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The Global Precipitation Measurement program is a mission to measure precipitation
from space, and is a similar but much expanded mission of the Tropical Rainfall Measuring
Mission. Its scope is not limited to scientific research, but includes practical and operational
applications such as weather forecasting and water resource management. To meet the
requirements of operational use, the GPM uses multiple low-orbiting satellites to increase
the sampling frequency and to create three-hourly global rain maps that will be delivered to
the world in quasi-real time. A dual-frequency radar (DPR) will be installed on the primary
satellite that plays an important role in the whole mission. The DPR will realize measurement
of precipitation with high sensitivity, high precision and high resolutions. This paper
describes an outline of the GPM program, its issues and the roles and development of the
DPR.
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Radar type Pulse radar

Antenna type 128-elem. WG slot array
Beam scanning Active phased array
Frequency 35.55 GHz

Polarization Horizontal

TX/RX pulse width {1.57 / 1.67usec (3 psec)
RX band width 0.6 MHz (0.3 MHz)
Pulse rep. freq. 2235 Hz

Data rate 93.5 kbps

Mass 290 kg (*)

Designed Life time 5 years

Sensitivity < 0.5 mm/h (0.2 mm/h)
Horizontal resolution : 5.0 km (nadir)

Range resolution 250 m (500 m)

# of indpdt samples : 64 (fading noise < 0.7 dB)
Swath width 245 km

Observable range Surface to 15 km (*)
Dimensions 1.0x1.0x0.5m

EX1 Ka#EAE 1R (P-HEMT) D35t

(E] : ZEOABEMKR)

B Ka®7 U770ty

Antenna Planar Array, 128-element Slotted Waveguide
Type Edge Slot Array(=Slot in E-plane), Nonresonant Type
Weighting Taylor Distribution (SL = -35 dB, N = 6)
Array Along-Track 5.69 mm 142 807.98 mm
Element | Cross-Track 6.33 mm 128 810.24 mm
Along-Track 0.71 deg
Beam Width
Cross-Track 0.71 deg (nadir) — 0.74 deg (scan edge)
Gain 474 dBi
Sidelobe < -27dB
VSWR <12 Waveguide 0.71dB
Loss

EE] 8%FKa®7L A7 VT OERIFY

A#tenna 8-clement Slotted Waveguide("
ype
Weighting | Taylor Distribution (SL =-35dB, N=6)
Array Along-Track 5.69 mm 142
Element | ¢rogs-Track 6.33 mm 8
Beam
Width Along-Track 0.71 deg
Gain 35.8 dBi
-27.03 dB(@-54.4 deg)
Sidelobe -27.43 dB(@+42.4 deg)
-28.55 dB((@-1.13 deg)
-24.29 dB(@+43.0 deg)
Cross Pol
-26.89 dB(@-53.8 deg)
VSWR <1.1

Output Estimated power
Serial type Power Average PO'WCT consumption with Weight
Number B Consumplion lower supply
(dBm) voltage
BA2500 34.58 1238 mW
SNO01301 : 858 mW 472 g
X4 |(34.13-34.66) | (1193-1329)
BA2900 34.57 1077 mW
SNO01302 771 mW 471
X2 |(34.2335.13)| (1069-1100) m &

(AIESRH - PILREKE 35.55GHz, EREEH

35.5 — 35.6GHz,

BE—-20,+25+50E. JULANE1.67usec,

Duty 19%)

Eld Ke®5Ey MstasoEl

Scrial Insertion Loss Phasc Average Switching .
Number Mean Error Power i Time Weight
(Max-Min) (RMS) | Consumption
m 7.9-8.2 1.3-4.5 132-136
(3.4) deg. mW
W 7.2-7.8 1.1-32 125-132 0.06
3.7 deg. mw M SCC 220 ¢
# 7.4-8.0 1.5-4.2 131-134
(3.4) deg. mWw
44 8.1-8.5 1.2-33 125-128 0.065
(3.4) deg. mwW 1 SCC

(RIESRM - 35.55GHz(35.5 ? 35.6GH2).

(—207T,+25T.+5070))
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El mEoRED

Swath N of Obs. Time N of | Effective 3o Min Rain (mm/h) Min  Rain (mm/h)
width beams /beam  pulses S/N(dB) it S/N(dB) dBZ Ze=200R"1.6 dBZ Ze=200R"1.6
Range res. =250 m  Range res. =500 m
5 km 1 7143 ms 4470 14.0 0.092 -16.3 6.1 0.053 0.1 0.004
40 km 8 893 ms 558 9.5 0256 -11.1 113 0.185 5.3 0.078
100 km 20 35.7ms 224 7.5 0.397 -85 13.9 0.270 7.9 0.114
245 km 49  14.6 ms 68 5.0 0.696 -4.4  18.0 0.486 12.0 0.205

%{’E(DE— RIC&DEBBHERED

Scnsitivity Minimum LCquivalent Total power

improvement | deteclable Z | rain rate consumplion
basic model 0dB 18.0dBZ | 0.486 mm/h 265W
3-freq. agility +0.9 dB 17.1 dBZ | 0.427 mm/h 201 W
3-bit pulse +4.7 dB 13.2dBZ| 0.244 mm/h 291 W
compression
4-lreq. agihity +1.5dB 16.5dBZ | 0.392 mm/h 317TW
500-m rcs. +6.0 dB 12.0dBZ | 0.205 mm/h 317 W
i:f:um res.+4-lreq. 17.5dB 10.5dBZ | 0.165 mm/h 421 W
agilily

Basic model: 250-m resolution (pulse
width: 1.67 us), 2-freq. Agility, PRF=2820 Hz

SER

(Number of noise samples is 4 X N)

Furuhama, Y., R. Oki, T. Iguchi, and E. Smith, "Precipitation Observation from Space in the Next Generation:
the Global Precipitation Mission," URSI-F Open Symposium, Garmisch-Partenkirchen, Feb. 12-15, 2002.
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