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15.3d/e — 11ad 5F%

Desired (noise) and Undesired (interference) ratio

part assumption value unit  |Notes
Tx side of 15d/e

(@) | Tx_ANT output [dBm] 5.0 dBm
(b) |  TX_ANT gain [dBi] 21 dBi [15d BEQHT T
(c)|  Tx_caseloss 20 B |7UTT71-5R0OEXEL

Air channel response
(d) Shadowing 0.0 dB
(e) distance 041 m |wAEEEd
() | transmission loss 480 B |BHZHEHEX

Rxside of 11ad

(@|  Rxcaseloss 20 Bi |7UTF71-9K0EXEL
(h) | ANT radiation angle 300 deg |7VTHHEA
() | Rx_ANT gain [dBI] -15.5 Bi [tad EEMT>TTORHBA

Received signal power level
(@ | (@b-{cHd-HgH) 04 | dBm
.
() | Thermalnoise [dBm/Hz] A740 | dBmHz
(k) Rx NF [dB] 100 dB
() | Signal Bandwidth [GHz] 2160 GHz |60 GHz channelband
(m)|  Symbolrate [dBHZ] |10log(1000000000%(k))|  93.3 dBHz

Thermal noise power level
®) (k) #{m) 0.7 | dBm

(v)
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11ad — 15.3d/e #F%

part assumption value unit  [Notes
Tx side of 11ad

(@) | TX_ANT output [dBm] 10.0 dBm
(b) | Tx_ANT radiation angle 50.0 deg |7VTTHEA
(c)|  Tx_ANT gain [dB] 112 Bi |[tad ERET T OMHAN
(d) Tx_case loss 20 B |TUTT71-5K0EXE

Air channel response
e) Shadowing 0.0 dB
(f distance 1.0 m |REEE d
(a)|  transmission loss 68.0 B |BRZBEEREX

Rxside of 15.3d/e
()|  Rx_caseloss 20 Bi |7VT71-4R0EXEL
() | Tx_ANT gain [dBi 21 dBi |15dle BERET > TT

Received signal power level
(©) | (@#(cHoHeHaHhH) 710 | dBm
I
() | Thermal noise [ABm/Hz] A740 | dBmHz
(k) Rx NF [dB] 10.0 dB
() | Signal Bandwidth [GHz] 2160 GHz |60 GHz channel band
(m)|  Symbolrate [dBHz] |10log(1000000000*(k)) | 933 dBHz

Thermal noise power level

()+(k)+(m) -10.7 dBm

Desired (noise) and Undesired (interference) ratio

) o+B)
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socizBMcate  60GHz Gigabit Access Transponder Equipment
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cocizBcare  60GHz Gigabit Access Transponder Equipment

BRET7 T T OF B EMNEEERILY N\ a—>
HEEEA: +10dBm. Z{EFLTF: +65dBi [CTHE

Ty—T-j‘-&I*Lf—éfa) 5 dBi 15 dBi 25 dBi 35 dBi 45 dBi
. = S, s e I N R
MESFBEIKZKETFH x
NESIND TG

N
-

S

o)
S

—45 dB1 1-D E-Field Distribution

10" 10! 10° 10° 10* 10°

I
=
|

Electric Field Intensity [dBV/m]

Propagation Distance [mm] 15



/'

60GHz

l GATE

60GHz Gigabit Access Transponder Equipment
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eocHzchTE 60GHz Gigabit Access Transponder Equipment
jiﬁg a \“/f/GATE/E?"JE/E -)77‘?“5 —BEIEBE S R T LD FHIZDUT

GATE7 U T+ AR~ DEEIEI)Khvh BT E1ELS
=25l THNIXRIREE RS — AR EEBRIES R T Ls

CATEZY 5+~ F 35

AEEEIRRKICHLTIXAThEE8AKEERZ
35dBi7r T ~ADEFETOEE 2mElE
45dBi7 T~ QEFEEOEE 7mElE

EREERERSEINEHY
GATEZ T 218 GATEHE#SiE R 2{E
EEHA -10dBm J14—5—8. LF—LERL #EIEHA -10dBm J1—45—18. LE—LiEEEae | =5dB
NF 8dB 24— 8. LE—LBGL NF 10dB I1—5—8. LF—LEHLEESE | =5dB
ZIEHE 1800MHz ZEWHE 1800MHz
RYSTIEFRS{ERE 4dB LYTEFELFIE 4dB
GATEZ T HIE 35dBi/45dBi EEREHEARORT TS EETOTHHIE 6dBi EFRmRENBEEE
mERA T TG 6dBi EEA R ENEEEE RETVTIHE 6dBi R R AN R AR E
------- reciever niise ——QPSK C/N limit ------ reCiever niise ——QPSK C/N limit
—— 16QAM C/N limit 64QAM C/N limit ——16QAM C/N limit BAQAM C/N limit
30 T 30 T 2
35 ——— 35 =T A
O 35dBI L T  35dBi{ 7 et P10, GATEESR
-40 ;.’. ‘\ - F Loy
— 45 F - N =
£ I v, . i N £
8 o f | A8dBIZL T N g !
© ) r ’;Xk‘. © N b
S SR ™ 2
= 55 + ] N = \\ \
£ [ N = r N
> o [* = !
g ot ,’%6 & 60§ 20 | lom LR f4 0
= s MESPN = F =k by L [
85 J% 65 1 BTG AN 2l
r ’.. Vd [ 2
-0 ¢ ooy 0
75 e P e e s e e e e 75 GAT K/
80 & GATE T3 /F i RF LR 80 & GATE#RinR/F
Y B distance (m) =y ok 00 o1 distance (m)




HRDRAMER - 12— —HAF

57 DD ETR

JAXA GLOBAL RAINFALL WATCH
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GSMAP

GLOBAL BATELLITE MASPING OF PRECIBITATION

JAXA/EORCHFDMIHER (Ver. 3.0)
201449 AT FEIMMZEAZ RS HIREBAAT > 5 —

1. LI

AR—LR—S Tl EEDOBE (GPM-Core GMI, TRMM TMI, GCOM-W1 AMSR2, DMSP</1J — X SSMIS, NOAAS
J—X AMSU, MetOp>U—X AMSU, LR SEE IRE) ZFIA L. HROMPMELEY 7ILFA L (BN 54
BERHEN) TIRIC &(CERk AJRELT. XL TWET,

2B, BREEEOEW(C(E, RIRFEKETR (GPM) FTEIOZDICHFEENIZT7ILT UL (GPM-GSMaP Ver.6) ZAu

THD. G-Portal (https://www.gportal.jaxa.jp) TAH UL TWBGPMERERMEKTY T TO5 0 hEFRLEDT
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3. FTYRH
HTMLR—2 @
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5. BUPNIA LA ATALICARETNTVNST—4

1) BILSKEET —4

R=TD Yy INA

FRL244E3A28H22ZF Tld. BARRBA L DIRESN/ZMTSAT, METEOSAT-7/8, GOES-11/12(MIRF — & SR
ENZRIRERAE T T — 5= FIA.
IRT—HDEMIFC. NOAA/CPCHRIF Bifi U CUL\DEEXRIEAMWIET A (Satellite zenith angle correction

method) Z#EAL TS,

FRk24F3H28H23ZLAME (3. KREBFAKT (NOAA) SUETF R4 —hER L TL\S. Globally-merged, full-
resolution (~4km) IR Data%z#Jf. MTSAT, METEOSAT-7/8, GOES-11/12MIRF —F M S2IKIREKZEM L TLY

2o

#8RE (F60N~60SDEH, FEREIDE

2) EPEEHET—4

wER =E (km)

GPM Core 407

TRMM 402

AQUA 705

GCOM-w1 705

DMSP-F13
DMSP-F14

833
833

DMSP-F15 833

DMSP-F16 833
DMSP-F17

850

DMSP-F18 850

NOAA-N18 870
NOAA-N19 870
MetOp-A 817
MetOp-B

817

3) BEF—IUSNDT—H
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SSM/I
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imager/
sounder

sounder

sounder

sounder

sounder

FIRE (GHz)

10.7, 19.4, 21.3, 37, 85.5, 166,

183.31+3, 183.31+7
10,19,21,37,85
7,10,19,24,37,89

7,10,19,24,37,89

19,22,37,85
19,22,37,85

19,22,37,85

19.4, 22.2, 37, 91.7, 60-63,
50-59, 150, 183.31+1,
183.31+3, 183.31+7

19.4, 22.2, 37, 91.7, 60-63,
50-59, 150, 183.31+1,
183.31+3, 183.31+7

19.4, 22.2, 37, 91.7, 60-63,
50-59, 150, 183.31+1,
183.31+3, 183.31+7

23.8-89.1 (AMSU-A), 89,
157, 183.31143, 183.31145,
190.311 (MHS)

23.8-89.1 (AMSU-A), 89,
157, 183.311+3, 183.31145,
190.311 (MHS)

23.8-89.1 (AMSU-A), 89,
157, 183.31143, 183.31145,
190.311 (MHS)

23.8-89.1 (AMSU-A), 89,
157, 183.31143, 183.31145,
190.311 (MHS)

o [RIT RETFRBET —IBLUEHMETT—4 (GANAL)
o JRT SEKEBIBEKRRTT —5 (MGDSST)

6. HEEH

http://sharaku.eorc.jaxa.jp/GSMaP/guide j.html

"E

20149838 LUBE.
GSMaP_NRT CH|ARE

20114F10R4HERELE

20137818,
GSMaP_NRT C#| kA

2009411 A 18HERELE
20084F8H24HERMIELE

2006488 LUK,
B LOEROAHFIA. 20144
9A3HKDFIREL.

2010668 11H LR,
GSMaP_NRT CTHIARA

2010568 11 B,
GSMaP_NRTTHImRA

201378 18U,
GSMaP_NRT CHIARA

20144F9H 3L,
GSMaP_NRTTHIfmRA

2011488 1HLUE,
GSMaP_NRT CHIARA

2011488 1HLUBE.
GSMaP_NRT CH|fRE

201449838 LU,
GSMaP_NRT CH|A®

R=DryINA

19

2015/01/23



HRDRAMER - 12— —HAF

TOITARICOWTIAXARTSEEZESTD CEHDEE A,

S5ETHRIZE0N,

3/4 R—2

AR—LR—ZDBHEROIEFEECDONTEREEZALTEDEIH FBEENR—LR—ZDBERZBNTITS—

JAXA/EORCHADMNTRIBDE SR T —%/ (> Ty MMIB#HT 2%, KDELEMIDHBEICE TRMMU Y

WA LT —FEHRF (COAFTRUTTFEW. Fz, JAXAOY A MRUS— FIRRHICDONTE #u<@ETs

JAXA/EORCHFADMAMMEIBOER T —FEAVWTHN. LR— NERHBIRT DHEE. EALET -0

JAXA/EORCHERL(C K DH#EU T ILS A LARGSMaPERI 0450 NI LB EDTHD T EZBARL L TTFE, Ffe. B8]
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T305-8505

FIRED < [FHFIR2-1-1
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TRMMU ZILS A LhF —SEHF

FAX: 029(868)2961

E-mail: Z-trmm_real@jaxa.jp
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7. BEV>Y

JST/CRESTHZ I [KOBRFET U D EFIASRT A

http://www.jst.go.jp/kisoken/crest/ryoikiarchive/mizujunkan/index.html

JAXA/EORC TRMM/R—AR—=
http://www.eorc.jaxa.jp/TRMM/index_j.htm

JAXA/EORC AMSR/AMSR-E/R—AR—=
http://sharaku.eorc.jaxa.jp/AMSR/index_j.html
JAXA/EORC GCOM-W1/R—ANR—=
http://suzaku.eorc.jaxa.jp/GCOM_W/index_j.html

8. HiEt

R=DryINA

R=ZDRyINA

ATOY D NMIRIATECEN BIFEAGIHREMAE (ST) MERMAKSHTTHEESSE (CREST) T DKOBRRETY

SO ERIRS AT L) OMTRE [H2ICEIDBEESDBEEDIREKT Y T O]

(GSMaPZO> o~ HAFERE

& EAH— KRFIIAZTERATR 238) ORREFABLTVEYT, GSMaPTOT T U b A2/ \—RUIST

CRESTICRHLZLUET

9. GSMaPi#&#XUX bk

R=D YT

e K. Okamoto, T. Iguchi, N. Takahashi, K. Iwanami and T. Ushio, 2005: The global satellite mapping of

precipitation (GSMaP) project, 25th IGARSS Proceedings, pp. 3414-3416.
T. Kubota, S. Shige, H. Hashizume, K. Aonashi, N. Takahashi, S. Seto, M. Hirose, Y. N. Takayabu, K.

Nakagawa, K. Iwanami, T. Ushio, M. Kachi, and K. Okamoto, 2007: Global Precipitation Map using
Satelliteborne Microwave Radiometers by the GSMaP Project : Production and Validation, IEEE Trans.

Geosci. Remote Sens., Vol. 45, No. 7, pp.2259-2275.

K. Aonashi, J. Awaka, M. Hirose, T. Kozu, T. Kubota, G. Liu, S. Shige, S., Kida, S. Seto, N.Takahashi, and Y.

N. Takayabu, 2009: GSMaP passive, microwave precipitation retrieval algorithm: Algorithm description and

validation. J. Meteor. Soc. Japan, 87A, 119-136

T. Ushio, T. Kubota, S. Shige, K. Okamoto, K. Aonashi, T. Inoue, N., Takahashi, T. Iguchi, M.Kachi, R. Oki,

T. Morimoto, and Z. Kawasaki, 2009: A Kalman filter approach to the Global Satellite Mapping of
Precipitation (GSMaP) from combined passive microwave and infrared radiometric data. J. Meteor. Soc.

Japan, 87A, 137-151.

S. Shige, T. Yamamoto, T. Tsukiyama, S. Kida, H. Ashiwake, T. Kubota, S. Seto, K. Aonashi and K.

Okamoto, 2009: The GSMaP precipitation retrieval algorithm for microwave sounders. Part I: Over-ocean

algorithm. IEEE Trans. Geosci. Remote Sens, 47, 3084-3097.

M. Kachi, T. Kubota, T. Ushio, S. Shige, S. Kida, K. Aonashi, and K. Okamoto, 2011: Development and

utilization of "JAXA Global Rainfall Watch" system. IEEJ Transactions on Fundamentals and Materials, 131,

729-737. (In Japanese)

T. Ushio, and M. Kachi, 2009: Kalman filtering application for the Global Satellite Mapping of Precipitation

(GSMaP). Chapter for "Satellite Rainfall Applications for Surface Hydrology" (Editedy by Mekonnen

Gebremichael and Faisal Hossain), Springer, ISBN978-9048129140, 105-123.

S. Seto, N. Takahashi, T. Iguchi, 2005: Rain/no-rain classification methods for microwave radiometer

observations over land using statistical information for brightness temperatures under no-rain conditions. J.

Appl. Meteor., 44, 8, 1243-1259.

Y. N.Takayabu, 2006: Rain-yield per flash calculated from TRMM PR and LIS data and its relationship to the

contribution of tall convective rain, Geophys. Res. Lett., 33, L18705, doi:10.1029/2006GL027531.

T. Ushio, D. Katagami, K. Okamoto, and T. Inoue, 2007: On the use of split window data in deriving the

cloud motion vector for filling the gap of passive microwave rainfall estimation, SOLA, Vol. 3, 001-004,

doi:10.2151/sola, February 2007-001.

http://sharaku.eorc.jaxa.jp/GSMaP/guide j.html

20

2015/01/23



5

http://sharaku.eorc.jaxa.jp/GSMaP/guide j.html

FEMMZFRFTHFMAS thEREATT > 5 —

DR MER - 12— —HAF

N. Takahashi, and J. Awaka, 2007: Introduction of a melting layer model to a rain retrieval algorithm for
microwave radiometers. Proc. 25th IGARSS, 3404-3409.

S. Seto, T. Kubota, N. Takahashi, T. Iguchi, T. Oki, 2008: Advanced rain/no-rain classification methods for
microwave radiometer observations over land, J. Appl. Meteo. Clim., 47, 11, 3016-3029.

T. Kozu, T. Iguchi, T. Kubota, N. Yoshida, S. Seto, J. Kwiatkowski, and Y. N. Takayabu, 2009: Feasibility of
Raindrop Size Distribution Parameter Estimation with TRMM Precipitation Radar. J. Meteor. Soc. Japan, 87A,
53-66.

T. Kubota, S. Shige, K. Aonashi, K. Okamoto, 2009: Development of nonuniform beamfilling correction
method in rainfall retrievals for passive microwave radiometers over ocean using TRMM observations. J.
Meteor. Soc. Japan, 87A, 153-164.

S. Kida, S. Shige, T. Kubota, K. Aonashi, and K. Okamoto, 2009: Improvement of rain/no-rain classification
methods for microwave radiometer observations over ocean using the 37-GHz emission signature. J.
Meteor. Soc. Japan, 87A, 165-181.

S. Shige, T. Watanabe, H. Sasaki,T. Kubota, S. Kida, and K. Okamoto, 2008: Validation of western and
eastern Pacific rainfall estimates from the TRMM PR using a radiative transfer model, J. Geophys. Res.,
doi:10.1029/2007JD009002.

S. Seto, T. Kubota, T. Iguchi, N. Takahashi, T. Oki, 2009: An evaluation of over-land rain rate estimates by
the GSMaP and GPROF algorithms;The role of lower-frequency channels. J. Meteor. Soc. Japan, 87A, 183-
202.

T. Kubota, T. Ushio, S. Shige, S. Kida, M. Kachi, and K. Okamoto, 2009: Verification of high resolution
satellite-based rainfall estimates around Japan using gauge-calibrated ground radar dataset. J. Meteor. Soc.
Japan, 87A, 203-222.

S. Kida, T. Kubota, M. Kachi, S. Shige, and R. Oki, 2012: Development of precipitation retrieval algorithm
over land for a satellite-borne microwave sounder. Proc. of IGARSS 2012, 342-345.

A. Taniguchi, S. Shige, M. K. Yamamoto, T. Mega, S. Kida, T. Kubota, M. Kachi, T. Ushio, and K. Aonashi,
2013: Improvement of high-resolution satellite rainfall product for Typhoon Morakot (2009) over Taiwan. J.
Hydrometeor., 14, 1859-1871.

T. Kubota, S. Shige, M. Kachi, and K. Aonashi. 2011: Development of SSMIS rain retrieval algorithm in the
GSMaP project. Proc 28th ISTS, 2011-n-46.

T. Ushio, T. Tashima, T. Kubota, and M. Kachi, 2013: Gauge Adjusted Global Satellite Mapping of
Precipitation (GSMaP_Gauge), Proc. 29th ISTS, 2013-n-48.

S. Shige, M.K. Yamamoto, and A. Taniguchi, 2014. Improvement of TMI rain retrieval over the Indian
Subcontinent. Geophys. Monogr. Ser. (in print).

M.K. Yamamoto, and S. Shige, 2014: Implementation of an orographic/nonorographic rainfall classification
scheme in the GSMaP algorithm for microwave radiometers. Atmos. Res. (in print)

TDMMDGSMaPFERXIKU R ~ (20028118 ~ 200749A) (CDVWTRITE5ZTSRIZE .,

R=TDhyINA

FIFEE - RENEH BEVEDE

Copyright®© Japan Aerospace Exploration Agency, Earth Observation Research Center

4/4 R—2

21

2015/01/23





