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Hubble deep space image
50 days 100
(http://hubblesite.org)
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LHC (Large Hadron Collider)
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Solar paddle High-gain antenna

Orbit Circular Non-SunSynchronous

Altitude 350km (4025km sinceAug. 2007 (= 1.25km)
Inclination | 35deg

Sensor Precipitation Radar (PR)

TRMM Microwavelmager(TMI)
Visible andInfraredScannefVIRS)

CloudsandtheE a r RéadiationEnergySystem(CERES)
Lightning (LIS)

Tropical Rainfall Measuring Mission: TRMM

Observation of tropical
rainfall (Driving engine
of global atmosphere)

USJapan joint mission
(Japan: PR, Launch,
US: Bus, 4 sensors,
operation)

Launched in Nov., 1997.
Still under operation

First space -borne
precipitation radar
developed by CRL and
NASDA

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN
COMMUNICATIONS
RESEARCH
B | ABORATORY




Global Distribution of the Mean Storm Height
Measured by the TRMM Precipitation Radar
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TRMM PR 3A25 Storm Height: JJA '98
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FIG. 1. Average storm height from TRMM standard product 3A25 for JJA98. Units are meters with contours at 17, 20, 23, 26, 30, 40,
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Correction of PR estimated rain after the boost

: Global Monthly PreC|p|tat|on (e_ Surngln)
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A The total decrease in e_surface rain is estimated t& 86%on average in a
global scale. The main causes are:

A) Sensitivity degradation by the increase of satellite altitude
B) Increase of the range of surface clutter by the increase of the footprint size, and

C)Milsmatch between the transmission and reception angles for one pulse in every 3
pulses



LATITUDE BIN

ZONAL AVERAGE RAIN ACCUMULATION: OCEAN

35N-30N

30N-25N

25N-20N

20N- 15N

(February 1998)

15N- 10N 4§

10N- 5N

5N-EQ

EQ- 5S

55-10S

10S-155

15S5-20S

20S-25S

258-30S

308-35S

3A-11
2A-12 (Cut)
2A-25 (Cer)
2B-31 (Cer)
2X-31 (Cer)

[ 50 100

-

50 200 250

RAINFALL (mm)

30

Latitude

40 T T T

30

Pre-TRMM Microwave

Ocean Rainfall Estimates
{Zonal Mean)

20 r

.
[
T

Equator

1 1
0 50 100 180 200 250

Precipitation Rate
(mm/month)

T0U

50

rofnge
B0

HCEE UPLLOM
T S5VSP Ae JCes
SVYIS OVl_AP 3CE8 UILLOM
SVSe OV A¥ 3Ces

@
=
“
>
2]

0Cce9U FoUs] WevU (VACTIII—1NIS00T)

T02

T
(=
<

00

- 7

D

2ILI9GE BEIULE]] yecnwnlefou [wuw\309ei]

300



(o) Lond & Dcuu'n

S,=+0.0460 (mm doy™' /decods) l R=+0.57
Su=+0.1309 (°C/decode) a Ry=+0.21

= Y -

0.2

0.0

P (mm doy™")
lll'll'l"!"'lll

II.I.I .L.].ll.l.l.l..l.l.l..l ll.l.l.ll..l
[=]

S,=+0.0116 (mm ooy~ /decode)

0.2 Su=40.1683 ("C/ovecode)

l.l[l..ll.l.l
o
)

0.0

P (mm doy™")

IIII‘IIIIIII

.l’_l..'l .l..l..I l...ll.l.
3
T

-0.2

(c) Ocean

5,=+0.0588 (mm doy '/decode) i R=+0.72 0.6
S,=+0.0886 ("C/decode) R, =+0.58

Sl
-

P (mm doy™')
[ ]
[ ]
Il'l'llll"l'

1980 1985 1990 1995 2000 2005

Tropical (255-25N) annual mean precipitation (solid lines) and
temperature (dashed lines) anomalies. Sp and STs denote linear
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temperature anomalies with and without the respective linear changes.

(Adler et al., 2008)
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(Nakamura et al., IMSJ 1990)
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Vertical Profile of Z-factor Observed by PR at Nadir(99/06/04,8734)
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k-Z, plots estimated from Ka radar for 10 days
4 ! | . | !

® : Wet snow cases are dominated.
. Dry snow cases are dominated.

| @ : Rain
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Different tendencies ok-Z, relations were shown depending on
rain and wet or dry conditions of sno{iNishikawa et al. 2012)
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NOTES AND CORRESPONDENCE

On the “Wave Momentum” of Deep Internal Gravity Waves

By Kenji Nakamura

i University
Geophysical Institute, Tokyo
(Manuscript received 25 May 1976, in revised form 24 July 1976)

In the followine we shall obtain a wave payc,k;t
t

June 1979 K. Nakamura 215

A Generalization of “Eliassen-Palm Relation”

By Kenji Nakamura

Kashima Branch, Radio Research Laboratories
(Manuscript received 8 February 1978, in revised form 4 January 1979)

Journal of the Meteorological Society of Japan Vol. 59, No. 2

NOTES AND CORRESPONDENCE

A Comment on the Kelvin-Helmholtz Instability

By Kenji Nakamura

Kashima Branch, Radio Research

Laboratories, Kashima, Ibaraki, 314, Japan
(Manuscript received 16 July

1980, in revised form 26 January 1981)
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