1007-4619(2017)06-0948-07

&

o
%
=

Journal of Remote Sensing

N

h B R A SR AR BATR

*,

FFY, EarE', RiR4gT, TE4EN, HERS

1. PEZEH RN K2R YRS 6 TR2ARE, PU%E 710071;
2. W E IR AG TR T BT H PR I R B AR R L6 %, 35 5% 266107

 E: SRBRAEN RS 2, RSB A WO B R G VERIFE B R AL . 2 Ok
B, FEE, TR KA MG R AR, SRR KA E N, XAl CL B E B R GAE R F2 KA
ST TAEPERE SR AL f i 4 S8 IEAS B A8 B S A AN (B, P AR B i b X — BRI A AT X 3
ASCHEBCE & ST ETT . 8 ORI SR IR S OISR, Geit T X S XA T 103 = R
XoF SR FH Hb B 223 38 o R T B R TOURD 43 A S IR LS B ST TR R, 8 T i Az ™
LEIAPRAFIBIRR R T FIR, ] EMIRES B2 AT T e, JEHAHE SRR ssm
BAHGEAE T 2R B . S5 REBHIREE T FRBERARESW, FHSUAMNFIEMEEmSEH . f
B, AR, EE . RERE R HEIAE(E B AR

KW : KRR, ¥IREOVQMEELL, RmIERE(RBF), HAEZEIE MR — R E R
ESZES . P407.7  XEERERG: A

1A X7, Bass, BiR%E, TRE, KRR 2017, WEFREG MR XS K E SRR, BRFR, 21(6): 948-954

Wang N, Guo L X, Zhao Z W, Ding Z H and Lin L K. 2017. Primary exploration of the algorithm of retrieving

troposphere abnormal structure in the southeast coast of China. Journal of Remote Sensing, 21(6): 948-954

[DOI1:10.11834/jrs.20176331]

1 5 5

RAFREE R L = (e AL A I B B,
HIE RAEAZ IR o G DA 3 =
i, AMUZBIRTIS, R T . <
T R A Wl L IR A 2 e A R el (X A
2003). FERESRITH AT, RGBSR TIHZ
PSR 1T SR I ) Rip AL, il (e < i i = 78 T A%
f—HE, AR MO

R (AT 2 08 75 A P T 90 1 1 3
PRI, ATREMER 1K, JCHOR R UL 2 £
5 FIE W RIEE AL 0 B AR, SC Bl AL SR
HR Rl REAFAEAR 5 P b . TRIA AR . A
. WAEXERR, ERHERER. EARK
SEE ., fEEAE L, ) AE o R {F B A T
H R, A, b agESAARLEEK

RS EHEE: 2016-08-25; FENZA: 2017-05-28

BN IR ZE . I, AR SEPR A KA T
SIS TE NG & e ) SVl DO 73 F:
A RGER 4R TAERE ) Fi i TE G 3 Jo4k i
PRI 25 H0AT T2 I o SCRS P (L

KA T RGEPENEFE W] 38 3 2201 20 604F
¥, LIBeanfIDutton(1968)4z i K ik SAEAEHIIE
Fbridi. 20704 IR, K E R E
SR RS SN Y . 20k, BT
MR AR EEPIR . BRI
MGB#E . Babintiz 0%, DL K ZHh b ROEESUE T
AL . NORAPS., COAMPS. GSCLI. MMS5
& ENMIFR T/AERELKRE, Hig2EEm
TFRT REMEIBIE TAE, T D i R
R ZRR DA R IR AR R R KR
F—FRINR(EDE %, 20105 BLERAT, 2009; +
B AF, 2015), IR RPR i ROEE SR A N H T

HETH: ERARPEIESGS : 41604129); HIP R RALH R B S S0 5400 H (5 A171501016)

E—EEEN:

E-mail: wn_22s_cetc@163.com

TT(1982— ), %, W TANN, BI55 o AR AR S B RO S H BT SHELE . B2 AR A


http://dx.doi.org/10.11834/jrs.20176331

FT A P E AR XCOR U R S8 AR 949

RN ES Ry N W = O 0 s RO & G0 3 SEUE
HAETEMHZTY G 2L ZMERBRK
AW AR R . (FR A M 3 22 5E
TR S ot S ) A R A e,
R R EZ TS NP S R N ) A S LAY S DT 74
o A SCHERT ARSI EERE -, AR ST KT
PR R FEE, X R
FELVQ. 4[] KL R RBF I 9 b 28 90 28 S0 kA T
Tk, TR T AR ML, [FEF
SR 2 FOCHE A S B AT T RSB B E
Sk ) b 35 B s S S R AR R T — e
BB

2 PRAHT

21 KEMHEHKEREL

KAARET, RN EEHN 2K
SIrdREN, REITHHEBNSG RAEET. KX
JE I pFIsK e Z [R]HY K R Hh

N:lﬁ(p+48106) 0

T T

KA T B AR ST S E RN BB EE (E N
WA

dN
5 <0157 m! )

TIOR8 St 2 AR G2 A i) DR A= B o T R
KA SR 0] g 7 3k 0k AT 3 JBRT AN
M A . KRATCHU AT Pl 25, i) 4 5
ety gy th TR SR TonGy, 05 RIS
[] i) 2 (Wang, 2011)

Tpn (y,6) = secd fooo K, (2)g(z)e” I3 Ky (2)d sec0q, (3

K, (2) W AEFR SR i, DM T 21 /& 2 4b
KA REL, g(2) A R BE AL B S2BR K PR
T, ORI W2 MJLTH4E, M2 miaig
PRSI IR RS AIRE R . R . PriRE
2 F g won B AR (B, 20115 0a
B, 2003; XUEREN 25, 2003), RIHA] AR SHT
IR R RSB T A — 2 T, KRS
FEAE3FPSEASAY . Rk T . LW AT
[, ARSCHA T A U T B Y B L
HRA SRS SR AR BB R, B
SIRREARE ML, JRERTFRAMGY

KRAP e HZELR .. P, TUGSER . FR
WL B WIS RIS B EME. R TR
fili A el KK Sz, RAEU LIRS
ISR TR, PR KR 5 2 kA7 I b
X (ZERKRR 45, 2011; Cossu %%, 2015), KL=
B A A i UL A R G v o3 A R SRR ) B s
U, HF5%QD). HHEEY). HIT(XM)., O
(HK)3X 44525 sl FRAL T v [ 2 8 kg 0 1 YA 1) 0
SEkIX, Kk~ m oy s BE1E R
X4

22 HWEMEEERS S

o 2 [0 245 2 AL ki At 22 5 Ak R [ 8 1) o
ST ARt R G, I X 45 2 B 40T AL
. BIE W Rk B A AT A BRI W 45,
HARBEIMTARE . AEN MR, Zre &5
Do (2K 25, 20115 Cossu 25, 2015), FIH
N LGS A T, sk K
JRINEZ I M Z—, REEH O LTEX — SRR
MTERMBII . g, Bz 2% 54 s 4
FE . N, BUBIEES . IRMELE . B
WHES, Z0EE X 2 W 41T T ARG ek
gk, PR T N B

22.1 LVQH#HZMEKE .

H L2 S pp 2 2 2 )32 b FH R4 2k
i, Hip g2 ) Kb LVQ(Learning Vector
Quantization) 45 (£, 20115 BETE+, 2003;
XUHREN 55, 20035 ZEfKK 4%, 2011; Cossu 4%,
2015)Al S T ALHLURIA B 7 T B, wlRIX)
iy A ) o IR — 2 AT R . HOINZRA S
wmr

{ WP = Wold o (x; — W), TE ) @
W = Wold 4 (x; — WE), A5t

X, R R, FEO—1Z M EUE, wf LA
FUEMIT TS Ko TR, 3SR IERAI 28T
(1A B 2 o 5 i A R e ELA /DN BRI 9 B
B ZBRME S AR RATEH—k, |
XD (E BRI S RO B 25 1 A R EE R
F T 52 4 e R 0 i 28 T 23 IR AR BE Z I 4Rl 45
A 2 FBURFR A A

2.2.2 RBFHZMEE %

FEA )42 0] X 45 RBF(Radial Basis Function)



950 Journal of Remote Sensing

#REIR 2017, 21(6)

A —A-HEER 5 = A B S )2 R ER T 45, 20035
ZEJRIR 4, 20115 Cossu 5%, 2015), BREET M
FH = A% bR %& FE FY R S RAE T SRR B, i i
RN AL, HphZounybm i

n

out =G [Z (xi-W, ,-)2] 5)

i

Kb, GRS OE R, BT

T SR AN A A BRI B, T R Y
REIARYE, Z 28 MELL 27 2] WU Y R B 7 o

3 HUHRYAE G PR AL

TERTIA RO ST, FIFHLV QA 28 90 28 8 41 5]
AU T IFH] FHIRBF P 48 S 188 SR S A 4 B 4
it 24, HERGERARMAE. AN, H
TR 3 T B R T RS B LU AR, e A%
HEF TR
3.1 XFLVQHHER W48 & % ) Bist

R T IRV QA 28 W 28 B8 vk X 47 (L A AUk
PEPE A 402U IR WU 357 SOFM(Self-Organizing
Feature Map) 4% B0 P54 74 43 28 (M o 2 1,
2003; ZEJRJK &, 2011), LAHG S5 RIEN
LVQRYHIA , kS THIMES KGR M2E . SOFM
A L R, T R

out = max (1)) = max (Z (w,.,x,.)] ©

i=1
i1 28 0 B4 AR i J5 0 (Winner-Takes-All)
AR fe /MR e R Ry . R Tt s i 2 A =X
LU

new Wold

Wlpew W°ld+77(x, Wlojld) & ljwold
ij

(7

Aob, ShWESE, R IE, etz
JLHRERRRIAE T, skt T RER AL . SOFMIIIZk
4k, FHEHILVQMZSHE—LH) 32K

3.2 ITRBFHZMEE LRIBE

ffy 7 RBF X 2% 552 v S0 A% R B0 v — A
BT, Sw W SR K- Bk (i Ep T,
2009; F& 4, 2015; FE¥, 2011; BirE+,

2003; XUHREH %5, 2003; Z5RKIK 25, 2011; Cossu

4, 2015), FEWic-Y(HA L EBezdek(1981) 4 Hi Y
I A BRI s, AR FR-ERE
AR SCH A S OIS c- A (E 50 . HOR e
2 G H A Mahalanobis & &/ MAAKHE , Jeit
FRARIFRHER 22, BB X ER

(di)? = (xx—v) C 7V (xp—vy) ®)

c-HfimEY X
= [Z <u,-k>””xi/[z (u,-ky"]] ©)
= k=1

X, NATUGIRE R RRIEIR R, TSR
W, uy SRR, BOEKL, m(m e (1, o]) i
WIIATE B, X T ey S modse I H i 6 R BB 18
T, Rfgld 2052,

4 PrE NSNS

41 HEUSERER

— % BT RP TR LR FE
BE LR . BRI b E E KRR R R
ISAER RS BAE (E BRI R . BAK . Sl
A | B C SE TR o TR Y
REFLHMBIE, Gt R IR,

®1 XSESHERITRHESER

Table 1 Atmospheric duct feature statistics and simulation results

s PP YR /m SRR /m (R /m (7R /m

QD 264 870.15 267.85 602.22 200.72
SY 453 895.09 244.87 650.23 180.17
XM 117 1606.65 201.83 1404.87 165.08
HK 159 1381.61 224.09 1157.56 179.28

S5 B SOFMA+LV Q28 W 4% 5
AR BRI R A R SRS, SE AR
2. RS BYEE23.8 GHz, 31.65 GHz,
55.5 GHz. 58.5 GHzMii#% |-, KT H90°, 60°,
45°, 30°, 20°, 15°, 10°, SeH4@ S iifE . wot
MLV QM 2% 1 i AFEAS Jy 5 i A . I 5 6
. W TRRRES R, MR R S R R AR
4. SOFMALIEFT523 5 kL4325, LVQIMZth
niL0.75, ¢H2.63, HEFT317948 5E LR /32K,
PR AR PR, EE%%%FEBE, FITHSGH

T EB AT SR A



FT A P E AR XCOR U R S8 AR 951

5500 M
1 1 i i
5000 f —_ - WA A
4500 0= N Z J M Z(yreto yradio) (10)
, j=1 i=1
4000 4 S NS 2 o \ % N RSN
s 3500 . itl:':l’ Nj‘jﬁzl‘(}é\é&9 Mj‘j)%;&9 yradioj‘jﬁﬁé&ﬁ
N + " > N 37
& 3000 1 v FREE IR TITI R, Yrew MR EIT S
k + Sep N N
o 2500 foxF H. mKRVEHLEE 2000020, REZ%Z
E 2000 | . st + . o
S R U I S TR W, FEmIa SUMTRIEIS N TAN . FRRI#% i
ra & Lag aoa 1+‘+ ‘h%\‘ AL A
1000 [ 20 R e VTP Ay T4
oy g abpa 1T LA Fa "HJ+‘)N: L T o]
500 famd San 3o ASE N L S e agly + g 15
FEE N S X . o
+ + + + +4
00100 50200 250 B sl bl S wtaa e
HAR % 0L " ++f£f++ +:++++ +++*:4;{ ++++|-+++++ +-o*+#:
(a) ?EJ‘EJ‘;’IE = * ++ + g + + +
(a) Qingdao -5 . . . : : .
0 20 40 60 80 100 120 140 160
600 FEA s
(a) & Sy
500 ¢ . (a) Qingdao
+
400 L et oy * . 10 + L
g " + . . + é + v . + o, Lt ++++ +++
i + Y P i + + i S+ w5 +++++++I++ +ar L
ok 300 sat T + L & * H\ R o L. T
m: + -t +++ aa + B+ +* ‘A‘ a .’éj 0 o M + T +
-Bg - - N P Tk, 4 - ‘4&{ +++ U
o~ + + A Sk P
200 5 ‘*f‘“ it ¥ R ware s s . . . . . ‘ .
T R ity 0 10 20 30 40 50 60 70
100 % r N A
. “a (b) E 13k
0 . . . . \ | (b) Xiamen
20 40 60 80 100 117
FEAL K2 SulibrifE2Egi it
((E)) EI 156 Fig. 2 Standard deviation results
iamen
o PR + SOFM+LVQ/r 245 )
*2 RBFHZMEEEREZEITLL
K1 KREESAZEm LS Table 2 Standard deviation using RBF net
Fig. 1 Atmospheric duct classification results /N
N ) > 3 i RBFH} ek RBF R
P GE N AT DU L AR 11 SR A i kil Wit HIRBFS 1k
o S > Py “ N N D 4.29 3.99
SRR SRR 5 e I P T B R I, RO Q
FERA AR IRAR . 5 i DR 2 5 v 2 32 1 M IX U8 SY 503 383
SR BEAR, IR B M X S 08 B 5 (Ramesh 55, XM 4.62 3:53
2015; Ahn %, 2016), 3 HLUESHFLEmtaK, K HK all 3.5

BERIIRA, JEELR PR T gk s elin

B DD SR s s A, Al
FHEHE R BF M 28 K2 i R SHT S R ER 2 . e F Ik
S RAETET kmA T, HILA M, 100 m—
Mg, BB REBEE 7002 . i B
WL, FWm22 GHz., 23 GHz. 30 GHz.
52.8 GHz. 57.28 GHZAESA KRRy iisa 42 SFUBHRMIELSR
YENEIA o B SR BE DABR 22 8 Ml i, 11 Hh ] ERL AL B E 5T T 201 1 4R R I 3K 36
CYNCWIRY Radiometric/Z\ F] FMP-3000 %1 ik FR 51 T3 50

RS ERE I N e =t v 1 E s R R Y
2R A 0T RO KR T T 1T (Rambabu 45,
2014; Araki 5%, 2015), BGHEHEEHERE T
KSR, BPPHAE T bR E P m KT IN, Ha
Pl ARE BB 5 T R 290.3N,



952 Journal of Remote Sensing

#REIR 2017, 21(6)

WLIN IR BT Rk iy SIS o [ A A A Y
QFW-60007% 2 3 1E e iiz 8 S L T T 251 i J
BATHHE RS A, R EAR ENEUG . ASCh
KB SR 0k [T X P B B, B RO
NSRAERITI

%3 REBHBHLLE

Table 3 Parts of equipment parameters

DAY QFW-6000 MP-3000
i 164> (81 KB | 354 QIAKIBEE:
(GETES) 81-VIBY) 14VIEED
b ele | 0-500 K 0-400 K
REE 02K 0.13K
HERf 1K 0.8K
PR SO(KILBE) 2.5°(VIBY) 6°
HHE 0.1° 0.45°
PR =87 BPHIZ 4% BPHIZ [ 4%
S EEL 60 58

R 6 [ A2 WL I 20115476 A 28 A /Y
Bl 57 BRI R e L, SR
PR FFIREE S, THIBEILA 17640, A RS
W FAAAE R BRI 1741 X BT & s K
Ty ) FUAS G0 #7307 1) B4R S 52l , ASRHIEA
A B2 MGk, RO TR RTIP R BE, i
A AR R A8 SE I S T 2R TS, I
TR, SRINA SO Y kot 2 5 SRk AT
KPR, 2R FHPIEE, B
T SRR AT S 5 ) DA AR 9 22 45 R L4
K3,

x4 BRUXKSKSSHERER
Table 4 Retrieving duct results in Qingdao

S8 Bl MP-3000 QFW-6000
BT BE/m 393.3529 496.0823 511.4137
I FIE R /m 241.0588 286.5202 317.2554

FRifE2E/N — 3.1994 4.0806

DL ESS RO LR, ASCHE A et 45 b
28 W28 B AE T Sy b XA Y, oAt 5 5 22
Al DLR 4 S B0 B Hs b S AT B0 0E . b HEY
QFW-6000%8 5 11 1 45 5 He [= M MP-300048 51 11
B 2 11 L [R) AT B 0 B T R R S5 R Sk 1 5
IIR2ZEFT R . 4% T 2015457 H 7 H 18 18%A

PR KA G R AUE E YT G R 50w ot b E, B
FEEN1062 m, JEE 445 m, MNE4FATLIE
B RS TR R M T R IR

2000
£ 1500 :
B
iz 1000 ” * oy
o et
# 500 s £ i MR 3
0 ¢ F1 L ; = & )
0 5 10 15 20
FEAHL
(a) Ve T %
(a) Duct height
600 T
g t L
=400 iooa g
Ik + f * a . .
Tt NIRRT
0 . . ‘
0 5 10 15 20
FEAHL
(b) W)L
(b) Duct width
o R GE + MP-300045 58+ QFW-600045
K3 Bl R SR 45 R
Fig. 3 Duct classification in Qingdao
4000
£
29000
iz
0 . ; ; .
200 250 300 350 400
it /N
4000
£
i
£ 2000
0 1 1 1 1 L L J
350 400 450 500 550 600 650 700
TEIESTH 22N
— PR e SRS R
K4 20154F7 7 H OIS R FRME IESr 3 F Rk

Fig. 4 Refractive index and modify refractive index profile at
8:00 in July 2015

43 EFESE

AT L E B PR A R T LR Y, AR ST
HAB BRI THLNEE S, IRPHE
SEP TP T — RO AR, (B d TR



FT A P E AR XCOR U R S8 AR 953

WA, FEEARKRE ST 26 . H AT )
— R THEMUIGRD, KRR S
BEZRIEE, AR MR B SR O 2 R
SPEREA, RS R R T 7ER
SRR, A X R T A SR AT R W, [
M T RSB R PR a2 R, e, e
S A BRI e 0 51 (4 A R B T L) AR A AR

5 48

S R Rk LV Q+RBFZH 4 b 28 ) 48
P, WUE TR M 3 22 00 S A AR S T R RO R
W R AT, I H & PUAEAR S B i X A S e 45
RICT =4 B X, T AP n 2Ll b,
TR S SR S RO KR R,
Jo, PRI TR PR g kA A, Haks]
AR EIS | R ISHIE X AT ER A et A
otk RIS M TR S R TR
REETE. i F ook S R i 45 Bt
FIfSEPE, AIROLELS L, FEANKRBTHER
R TCL i R B Ry i B A B KL
PSS T IR AR B ek, OO
JE VAR ] A R G R T 25 1]

KA T 0] B I R s . EERH RS
IR R RS . fEIRSmmios s, DLy
HARM AR RS, MDA, RREFEE
S5 22 T Bt 1 A% T S 986 RS T I S
R, HEEAEER I PR A TR KA
B FIRBE AR RFIT, $6 v R T R 1Y)
CIETR M

B O AXLPERANKEATEERERAL
By AR 0 AR = AL LV A P B 0k A 3BT 5T
% Z BRI AR 0L % 8 BOE SR AT T R,
P o St

5 2% L #f(References)

Ahn M H, Won HY, Han D, Kim Y H and Ha J C. 2016. Characteriza-
tion of downwelling radiance measured from a ground-based mi-
crowave radiometer using numerical weather prediction model
data. Atmospheric Measurement Techniques, 9(1): 281-293 [DOI:
10.5194/amt-9-281-2016]

Araki K, Murakami M, Ishimoto H and Tajiri T. 2015. Ground-based

microwave radiometer variational analysis during no-rain and rain

conditions. SOLA, 11: 108-112 [DOI: 10.2151/s0la.2015-026]

Bean B R and Dutton E J. 1968. Radio Meteorology. New York: Dover
Publication Inc: 7-8, 132-134

Cheng Y H. 2009. A Study on Atmospheric Ducts over the Sea Retriev-
al with AMSR-E Satellite Data and Its Numerical Simulation.
Qingdao: The Institute of Oceanology, Chinese Academy of Sci-
ences: 320-368 (BLERTA]. 2009. ¥ [ ARZS A 3 A4 3 JaR S 3 %
BUEBHIATSE. 755 rhEREABEERTFT: 320-368)

Cossu F, Hocke K and Métzler C. 2015. A 10-year cloud fraction cli-
matology of liquid water clouds over Bern observed by a ground-
based microwave radiometer. Remote Sensing, 7(6): 7768-7784
[DOTI: 10.3390/rs70607768]

Hasi B. 2003. The research on the Neural Network Algorithm and Its
Combination Usages in Remote Sensing Data Classifications.
Beijing: Graduate University of Chinese Academy of Sciences:
212-249 (M HTELTF. 2003, #1258 9 45 S HL2H 5 570 32 A8 BB i
SrEE. dbat: hEREBE ST AL BE: 212-249)

Li X X, Zhang L X, Jiang L M, Zhao S J and Zhao T J. 2011. Simula-
tion and measurement of relief effects on passive microwave radi-
ation. Journal of Remote Sensing, 15(1): 100-110 (Z=KJik, 5K 57
B, TR, BT, RS, 2011, WL Sl AR A RRAIE MU 5500
RS 908, B IEEER, 15(1): 100-110) [DOIL: 10.11834/jrs.
20110108]

Liu C G. 2003. Research on Evaporation Duct Propagation and Its Ap-
plications. Xi’an: Xidian University: 268-330 (X i [H. 2003. 75 %
W PRBER R RS R R B HO ST, DY V422 s TR
K2 268-330)

LiuJL,Lv DR, Zhang L and Duan S. 2003. Space-borne remote sens-
ing on liquid water content of precipitating cloud. Journal of Re-
mote Sensing, 7(3): 227-232 (XIEBRE, Fik{Z, 5kug, B, 2003.
R = HP oK 2 e s TR IR, 3B IRAEAR, 7(3): 227-232) [DOI:
10.3321/j.issn:1007-4619.2003.03.011]

Rambabu S, Pillai J S, Agarwal A and Pandithurai G. 2014. Evaluation
of brightness temperature from a forward model of ground-based
microwave radiometer. Journal of Earth System Science, 123(4):
641-650 [DOI: 10.1007/s12040-014-0439-7]

Ramesh K, Kesarkar A P, Bhate J, Venkat Ratnam M and Jayaraman
A. 2015. Adaptive neuro-fuzzy inference system for temperature
and humidity profile retrieval from microwave radiometer obser-
vations. Atmospheric Measurement Techniques, 8(1): 369-384
[DOLI: 10.5194/amt-8-369-2015]

Wang B, Wu Z S, Zhao Z W and Wang H G. 2010. Improved method
to retrieve low altitude atmospheric refractivity profiles from radar
clutter. Systems Engineering and Electronics, 32(8): 1652—
1656 (Ei¥, ZIRFAR, BIRAE, FLI6. 2010. F kA M A
RAYTHARET R B, ARG T RS TR, 32(8): 1652
1656) [DOI: 10.3969/j.issn.1001-506X.2010.08.21]

Wang B. 2011. Method and Experiment of Atmospheric Ducts Estima-


http://dx.doi.org/10.5194/amt-9-281-2016
http://dx.doi.org/10.2151/sola.2015-026
http://dx.doi.org/10.3390/rs70607768
http://dx.doi.org/10.11834/jrs.%3Clinebreak/%3E20110108
http://dx.doi.org/10.11834/jrs.%3Clinebreak/%3E20110108
http://dx.doi.org/10.3321/j.issn:1007-4619.2003.03.011
http://dx.doi.org/10.1007/s12040-014-0439-7
http://dx.doi.org/10.5194/amt-8-369-2015
http://dx.doi.org/10.3969/j.issn.1001-506X.2010.08.21
http://dx.doi.org/10.5194/amt-9-281-2016
http://dx.doi.org/10.2151/sola.2015-026
http://dx.doi.org/10.3390/rs70607768
http://dx.doi.org/10.11834/jrs.%3Clinebreak/%3E20110108
http://dx.doi.org/10.11834/jrs.%3Clinebreak/%3E20110108
http://dx.doi.org/10.3321/j.issn:1007-4619.2003.03.011
http://dx.doi.org/10.1007/s12040-014-0439-7
http://dx.doi.org/10.5194/amt-8-369-2015
http://dx.doi.org/10.3969/j.issn.1001-506X.2010.08.21

954 Journal of Remote Sensing & & 54k 2017, 21(6)

tion Using Radar Clutter and GNSS. Xi’an: Xidian University: sensitivity analysis for polarimetric microwave radiometer. Journ-

110-265 (L. 2011. JEFER A4 FIGNSS By KAk 3 S i 7 al of Remote Sensing, 19(3): 375-390 (L&, ™ T, SIS, i3,

WSS P PIeH TRME S 110-265) 2015, AR AR S5O PR S B U B TR IR R,
Wang R, Yan W, Shi S W and Lu W. 2015. Environmental parameter 19(3): 375-390) [DOI: 10.11834/jrs.20154111]

Primary exploration of the algorithm of retrieving troposphere abnormal
structure in the southeast coast of China

WANG Ning'?, GUO Lixin', ZHAO Zhenwei’, DING Zonghua’, LIN Leke’

1. School of Physics and Optoelectronic Engineering, Xidian University, Xi’an 710071, China;
2. National Key Laboratory of Electromagnetic Environment, China Research Institute of Radiowave Propagation,
Qingdao 266107, China

Abstract: As the main medium of radio wave propagation, atmospheric profiles influence the operating range of radio systems and the ac-
curacy of navigation and location systems. Therefore, the research on the techniques of microwave remote sensing for atmospheric profiles,
especially their abnormal structure, is important for evaluating the performance of radio information systems and improving the accuracy of
radio refraction correction in complex atmospheric environment.

A microwave radiometer provides continuous thermodynamic (temperature, water vapor and moisture) soundings during clear and
cloudy conditions. The radiometric profiler observes radiation intensity along with zenith infrared and surface meteorological measurements.
Historical radiosonde and neural network or regression methods are used for profile retrieval. The southeast coastal area of China has al-
ways been a research hot spot. In this study, radiosonde data of Qingdao, Sheyang, Xiamen and Haikou were selected to compute the aver-
age height and thickness of the atmospheric waveguide. We carried out a preliminary exploration to retrieve algorithms. We put forward the
combined neural network algorithm to discriminate and retrieve the atmospheric waveguide. Meanwhile, the feasibility of this method was
demonstrated with the results simulated by historical data in Qingdao, Sheyang, Xiamen and Haikou and measured data in Qingdao.

This method is used for remote sensing the atmospheric abnormal structure, and the radiometer can retrieve the atmospheric waveguide.
In this study, a new idea is provided for the following atmosphere waveguide. However, improvement is still warranted, considering the lack
of depth of the study. Two problems are discussed in this study. First, inversion accuracy is low because of the few samples of atmospheric
waveguides extracted from the radiosonde data. Second, the type of atmospheric waveguide is not judged, and the model time is long be-
cause of the high resolution. We hope to overcome these problems by improving and adjusting the algorithm in the future.

Radiometric profiling provides continuous temperature and humidity soundings up to 10 km height in clear and cloudy conditions and
low-resolution cloud liquid soundings. The accuracy of the radiometric temperature and humidity soundings is equivalent to that of the ra-
diosonde soundings. Ground-based multi-channel microwave radiometry has been proven to be a powerful tool for sensing atmospheric
waveguide as compared with past methods. It can retrieve continuous atmospheric waveguide and provide environmental information for
radar, communication, and navigation systems. The issue of atmospheric waveguide involves electromagnetic fields, radio meteorology, and
numerical weather forecasts. Future work should use multiple devices and study atmospheric duct inversion in combination with numerical
weather prediction methods to retrieve the waveguide and improve the accuracy of duct prediction.
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