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Fig. 1. Geometry of earth-space link.
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Fig. 2. The detection of vertical rainfall field with earth-space link.
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Fig. 3. Scintillation attenuation, cloud attenuation, gas at-
tenuation and rain attenuation with 10 mm/h and

20 mm/h rain rate in earth space link.
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Fig. 5. The change of power law coefficients with elevation.
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Fig. 7. Vertical rainfall field derived from the data of MRR:
(a) rainfall field I; (b) rainfall field II; (c) rainfall field III.
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#1 RS

Table 1. Parameters of earth-space link.
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1 17 T 0.1 0.091 105
2 17 EH 0.1 0.065 105
3 17 T 0.1 1.00 105
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Fig. 9. Inversed vertical rainfall field: (a) Inversed field I with one earth station; (b) inversed field II with one earth station; (c¢) in-

versed field III with one earth station; (d) inversed field I with two earth stations; (e) inversed field II with two earth stations;

(f) inversed field III with two earth stations; (g) inversed field I with three earth stations; (h) inversed field II with three earth sta-

tions; (i) inversed field III with three earth stations.
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Fig. 10. The change of Euclidean distance with iterations: (a) Inversed field I with one earth station; (b) inversed field II with one
earth station; (c) inversed field III with one earth station;(d) inversed field I with two earth stations; (e) inversed field II with two
earth stations; (f) inversed field III with two earth stations;(g) inversed field I with three earth stations; (h) inversed field II with

three earth stations; (i) inversed field III with three earth stations.
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Fig. 11. The change of entropy with iterations: (a) inversed field I with one earth station; (b) inversed field II with one earth sta-
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tions; (f) inversed field III with two earth stations; (g) inversed field I with three earth stations; (h) inversed field II with three

earth stations; (i) inversed field III with three earth stations.

/NTE 1071 dB S N, AR 3 08 = O IR
ZAE 1 dB A AT, WL /N TR S g A 23K e
B, H A A R ™ R 102 dB T A s
) 1—3 MR GL, (H T AR H B 3 RS 4
B Y pRER, I H S R AR L 200 MHz, T3
EHEEAE N 1000 km B F FR 28 (8] 352068 A0 AH X 28
A 0.2%, P 7E L0 T2 TAES R MEhiE
PSS AT LA 28 i TR s T35, DOKs
G A il e S0 I DA T A AT X o I i 0 5 )
A

2) 1E DR SR N 17 GHz, kX b3
BRI, ORI 1~ eket il DL SE B 3R
BRI, 3 AN 5 S Z A AH DG
ZHU A 0.556, 0.504 F1 0.364, 24 1 22 43 5]
4 0.630, 0.865 Fl 2.522 mm /h. 1X J& K A 76 44
I AR BT 22 A HH AR B B 5 2 ok [R] — 2 A
MG, BT BRA WA R0 B GE RVAEE LAY
BRI /D[R B H R RN A 0 A B R, AR

SART Bk AEk I R h 5 ) Jey B S LA

3) b3k oty 5 3 B AN RS BN, R AR
FAFH WP, IO S S5 R S FLSRE R A ) Y
AH S 2 E00 51k 0.980, 0.989 FiI 0.982, - 141 1 22
3504 0.122, 0.159 A1 0.537 mm/h, FEASZH T
SEF B b I 1) T EL R RN S S S ko Al -
FEEN 3B, REHEE AT MR, I AHOC R 5
HElt 1, FLICRETN B B

i 2ok TR A O L SC e ] AR T A B i
1) — e 5 R T 37 SO R AT, R — 2B AR
FH S PR BRI R M B, ST 42 LT I G — 25
WHFE: 1) % R SEbRak p 5 SRS, A& M E
5 J MR T VR DR T R AT R A AL 2) R
i S PR R 1 RIS ), TERE A 3 11 [ R 37 I A
& IR LR T B AR

S 30k

[1] Giuli D, Toccafondi A, Gentili G B, Freni A 1991 J. Appl.

024301-9


http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 2 (2020) 024301

2]
B3l
(4]
5]
(6]
(7]
(8]

(9]

(10]

1]

(12]

[13]

Meteoro 30 1323

Messer H, Zinevich A, Alpert P 2006 Science 312 713

Rahimi A 2003 J Geophys Res 108 8

Rafael F, Roger H 2002 IEEE T Geosci Remote 40 760
Rahimi A, Holt A, Upton G, Kridmer S, Redder A, Verworn
H-R 2006 B Am Meteorol Soc 23 395

Fencl M, Rieckermann J, Schleiss M, Stransky D, Bares V
2013 Water Sci Technol 68 1810

Fencl M, Dohnal M, Rieckermann J, Bares V 2017 Hydrol
Earth Syst Sc 21 617

Gao T C 2013 Meteol. Hydrol 24 1 (in Chinese) [ A K 2013
REKICH% 24 1)

Gao T C, Song K, Liu X C, Yin M, Liu L, Jiang S T 2015
Acta Phys. Sin. 64 174301 (in Chinese) [f= K1, &2, xI7G)I],
EPL, XU, ZEHR 2015 HUBEAHR 64 174301]

Jiang S T, Gao T C, Liu X C, Liu L, Liu Z T 2013 Acta
Phys. Sin. 62 154303 (in Chinese) [ZEt A, KK, X191, X
#, XIS H 2013 PRl 62 154303

Song K, Gao T C, Liu X C, Yin M, Xue Y 2015 Acta Phys.
Sin. 64 244301 (in Chinese) [, BRI, XIFG/I, EVE, B%
2015 PyHEH 64 244301]

Song K, Gao T C, Liu X C, Yin M, Xue Y 2017 Acta Phys.
Sin. 66 154301 (in Chinese) [AR#, BRI, XIPG/I, EPf, M
2017 Y374z 66 154301]

Xiao Y W, Sun C H, Zhao W S 2018 Space Int. 11 24 (in

(14]

(15]

[16]
(17]
(18]

(19]

20]
[21]
[22]
23]

(24]

024301-10

Chinese) [k, MR, B 2018 FEFRAZS 11 24]

Li H 2006 Journal of J Remote Sens. 10 568 (in Chinese) [4%
B 2006 FEREEA 10 568

Arslan C H, Aydin K, Urbina J, Dyrud L P 2014 IEEE
Geoscience and Remote Sensing Symposium, Quebec City,
July 13-18, 2014 p4111

Frangois M, Laurent B, Cécile M 2015 J Atmos Ocean Tech
32 1709

Adirosi E, Facheris L 2018 2 nd URSI Atlantic Radio Science
Meeting, Meloneras, 28 May-1 June, 2018 pl
International Telecommunication Union 2017
p618—13

Zong R 2013 Ph.D. Dissertation (Nanjing: Nanjing University

Rec. ITU-R

of Information Science and Technology) (in Chinese) (in
Chinese) 5% 2013 2400030 (FRT: BRLE B TRER#))
International Telecommunication Union 2005 Rec. ITU-R
p838-3

Yang F Q, Zhang D H, Huang K D, Wang K, Xu Z 2014
Acta Phys. Sin. 63 058701 (in Chinese) M3, fKEE, ¥t
AR, TRY, 4 2014 PHEAIR 63 058701]

Kaczmarz S 1993 Int J Control 57 1269

Hansen, Christian P, Hansen S, Maria 2012 J Comput Appl
Math 236 2167

Andersen A H, Kak A C 1984 Ultrasonic Imaging 6 81


http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1175/1520-0450(1991)030&lt;1323:TRORFT&gt;2.0.CO;2
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
http://dx.doi.org/10.1126/science.1120034
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2002JD003202
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
http://dx.doi.org/10.1109/TGRS.2002.1006324
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
https://journals.ametsoc.org/doi/full/10.1175/JTECH1855.1
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.2166/wst.2013.429
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.5194/hess-21-617-2017
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.64.174301
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.62.154303
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.64.244301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.7498/aps.66.154301
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.3969/j.issn.1009-2366.2018.04.005
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
http://dx.doi.org/10.11834/jrs.20060483
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
https://ieeexplore.ieee.org/document/6947391
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
http://dx.doi.org/10.1175/JTECH-D-14-00125.1
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://ieeexplore.ieee.org/document/8471431
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
https://www.itu.int/rec/R-REC-P.618-13-201712-I/en
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
http://new.gb.oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CDFD&dbname=CDFD1214&filename=1013340791.nh&v=MTU2OTMzcVRyV00xRnJDVVJMT2VaZV
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
https://www.itu.int/rec/R-REC-P.838-3-200503-I/en
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.7498/aps.63.058701
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1080/00207179308934446
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1016/j.cam.2011.09.039
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://dx.doi.org/10.1177/016173468400600107
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 69, No. 2 (2020) 024301

Inversion of vertical rainfall field based on earth-space links"
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Abstract

The accurate measurement of rain intensity and its distribution in vertical direction can not only help to
understand the process of rainfall development, but also play an important role in human life such as
agriculture, weather forecasting, water resources management, and natural disaster warning. According to the
analysis of the geometric structure of earth-space link and propagation model of electromagnetic wave in
atmosphere, in this paper we propose a method to reconstruct two-dimensional(2D) vertical rainfall field by
using earth-space links. Firstly, the measured data of micro rain radar (MRR) from Nanjing are used to
generate three real vertical rainfall fields which are marked as I, II and III respectively. Secondly, based on the
analysis of the earth-space link’s geometry and the effect of signal attenuation from other factors such as
scintillation, atmosphere gas and cloud, the vertical rainfall field inversion model is established. According to
the power-law relationship between rain intensity and rain attenuation, which is given by International
Telecommunication Union (ITU), the simultaneous algebraic reconstruction technique (SART) is used to
inverse the vertical rainfall field. Then, one earth station which can receive a 17 GHz signal from satellite is
employed to detect the vertical rainfall field. However, the simulation results show that it is difficult for one
earth station to achieve the inversion of rainfall field, and that the correlation coefficients between rainfall fields
and inversed fields are 0.556, 0.504 and 0.364 respectively. Based on the result, two earth stations are jointly
used. In this simulation, the result shows that after 500 iterations the correlation coefficients all increase above
0.98, and the average biases between rainfall field I, II, IIT and their inversed fields are 0.122, 0.159 and 0.537
mm /h, respectively. Meanwhile, the Euclidean distances decrease to 0.246, 0.235 and 0.812 mm/h, and the
relative errors of entropy are both less than 2%. It can be seen from the inversion fields that the vertical
distribution of rain rate is close to that of the real field, which suggests that the method proposed in this paper
can basically achieve the inversion of vertical rainfall field by using earth-space links. In addition, with the
combined detection of three earth stations the accuracy of the inversion results is significantly improved. The
correlation coefficients are all close to 1 and the mean deviations are all on the order of 10> mm/h, indicating
that the 2D vertical rainfall fields are accurately reconstructed. In the near future, the satellite constellation
system will be globally deployed, which can promote the applications of our method in areas, such as plateaus,
mountains and islands, where there exist no traditional observation data, serving as a supplement to existing

precipitation measurements.

Keywords: earth-space link, vertical precipitation field, rain attenuation, simultaneous algebraic

reconstruction technique
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