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# OE.20134% P EAST B HEAT AR FA L Z A % (global navigation satellite system , GNSS) # 2 L] 49
AH T ENE3%5CE(Fengyun-3C,FY-3C) ,BEAH A 2014456 A Ak FY-3CHE XA Z & 42 B W
BARLKEERTRAUAREGAETR ., G RERAAFY-3CH 4 F 7 K2 RE & EF#—F 4T
FE M, HREAEDE T AT RFAME BFREEL R, RS HEFY-3CHZMKERAITH
FEREAPTHRAENREE, UEAREZE, Frifsleg 20152018 F & F AR EZHEALAKRY T ERE G4 E
Bl F ek B2 FEAAKRILT AR ELEREABERIT M E R A2FY-3CH 45 = 8B 2K E X LW H
JE e B PR AR AT RAR, B b, RUE R ) R AR EEAR, RUIE 45 R B & R R A 0 AR AR 0 2L

A AF BRI

KB 4 2 FY-3C; W H S RADFE &L Dl thr £ Tk

HESES P28 XERARERG : A

K R 1 B )2 (atmospheric boundary layer,
ABL) J& X 3t 2 Hh e B2 S IR HL B4 52 b BR 3R T
W] % DR A2, AL B 1 R 7K VR I A B X 42 R
I MACRIE AR A — e KA BZE T
(atmospheric boundary layer top, ABLT) 9 i &
KA R ZE B B (atmospheric boundary layer
height, ABLH) . ABLT J& b BR K < v 4% Ff i 5
Ry 5T bR g4 T @ A, T ABLH J2& R AE
ABLT FAE i — A~ H 228, FOR 0l 1 22 X 1 %
MR KRR TR AR R E BE R
T A A WA S AR LA R X HE AT
ABLH # € B 1% 98 T B a0 4% Fl iy ah BRI A ¢
BELFR B BRI 0 A I RS M L Ay B R A
PR 25 BE b A7 A8 Jmy BR AV, T T8 46 4R 25 B8R %) b
P A A A RS EAER, 2R S M A RS
(global navigation satellite system, GNSS) i &
(radio occultation, RO) i A & e i i, i T8 &
TORFEA S EE PR 2KEE R 2R
i A0 TC 5 28 AR S0 ) HE R R T ABL 4544

Y5 B #:2019-10-08

WFFE Y (6 52 3] HOR B 22 19 5 T .

) Von %% 3t F CHAMP (challenging
minisatellite payload) 8 2 [ #5450 X (1 B 5 9% R}
S th T Al AR A A B A AR IR 2 AL AR E ABLH.
i T 7 20 R 5 2 R 7 COSMIC (constellation ob-
serving system for meteorology ionosphere and cli-
mate) %4 AT 55 LAY SO £ = 1 ORHRE KRR
PRI RE 1, B IS B2 BT R € ABLH A9 32 228
Je P I B ot A 3 S R B R KRS S
FEARZ R A 8 AR AE 0 8 ABLH. Horpr, 1L H
a5 pil B2k ST ABLH A5 22 e /IME R 44T
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ZBKRN G, iy R AT 5 B (e AR SO R
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2013 4F 9 H , B o) & B T AT i AT
GNSS R WM k55 XL B REKNE 35 CE
(Fengyun-3C, FY-3C) ,HEIERX LM FY-3C
5B R KA . Liao Z8UR Xu A R AT
T FY-3C# B &b KRS HUm 2 ny 53k T
YE AR H AT A& DK R A F ABLH A 5 /9 A4H ¢
R . 2L FY-3C 1 5 R 7 il 2 10
B B IR i — 2 kAT e Ekih B2 O A ) Ay
B 53T B ARSI A T FY-3CHT it 367§ A
FUE B Ay B 5 s AR5 38 b RO 4 S AR R b
ARG LTS SIS R T T iR Rl AT M TR I
Ay b i — 20 % RO ABLH ) 43k o A i AT
T oW,

1 HEMITE

1.1 HENA

R BRI 0 KA T 20144 6 A DLk
M FY-3C #E & bt KA S AL KA T 4
R AR R R AN B R R AU B AR R ™ . T
BB T A R R KR T S
A8 vey JBE 7 A B B £k, L 2 9 A 0~50 km,
I 153 P K 150~300 m.

T B R R FY-3C #5235 % B 4k e i
ABLH By 0] £3 4k , A 3L COSMIC #i 5 %8 RHE K
Z: BB, & 0 P e SR A0 L A TR R AR
2k (atmPrl) M2 B X K A LR (wetPrl) /™~ i
VS ORSCR T wetPri = I AT SR B AE R
X E AT AT 0 2 25 Bk, L BE VS D 0~40 km, T
B #3100 m.

DL 4= Bk IGRA (integrated global radiosonde
archive) ¥ 23 %R A COSMIC #E B 77 h 5 %
X FY-3C rfr KA ™ b 1 5 i o T R B, 1 2017
RGBT B ARk B TR Y Rk, AR
Al 2017 4F B9 FY-3C #E 2 f1l COSMIC i & /Y
AT I 5L & 5 iE L R ABLH (9 W] 47
PE o FE T 4Bk ABLH (4 b B8 43 A H5AE F, o 1
PR B 9 KR I A SCR A T 20152018 4F
FY-3C # 2 47 5 5 50k 38 19 ABLH.

1.2 HiET A2

FY-3C Al COSMIC #& &2 47 5 5% 7= i 11 3 B
Oy PERA — B, B 3 B AR A s FY-3C
55 P G % B 4 4 (O 100 m 5§ () B A 4 .
ABLH — 78 B 2% 55 B 1~2 km, 23 R g B[]
oS 2 RAEILAE KR BLT R Z E AL, A

SCE T A RO B AR B /D T 48T 0.5 km B
5 0 R %1 5.0 km M4 S SR BT
1.3 RSBLAETERERE

I 52 T S 3R 0 26 i e KA A2
A SN B IR RN O 25 AR e
(wavelet covariance transform, WCT) 3E& 51
Tofs JBE 12 MBI 48 B AT S 4 80— B 3 B0 e K B A
JEE X 0L A 5 B 2 ABLH. X4 37 5 45 Bk 1
JER £ A5 Ak TR ZU B B R A R8s Y AT S BORE
A G T R RE R AL . BRI, AR SR A
WCT J5 ¥ 8 ABLH. % J7 % B Gamage %"
Pt 7R A A OC N B 9T S0 B T A
i 2Ll A B 2 0 X O )2 T Y. Ratnam
SR TR Z T DN T SR £ I
ABLH, % 1% J7 A5 37 5 48 B0k B2 28 A0 AH X
DRI LU RS BE VR T A B F 2 ABLH. Z AR
F A T 3R G AT S R 4k R AT /N P O 2 AR M
153 H WCT B4, #2882 kA Je K B BR Y
JERfE o ABLH . HH A& AR 0 5 R o1

Wa,b) =— j ( ) (z)dz (1)

KA N () NI R L 2 WL LR S =,
Mz 435 2 5 %Eﬁ)}?éﬂkﬁﬁub_ﬁm
s W (a,b) R 4T 58 F 50 26 18 /N I I 26 738
a /N AR A RUBE R (7 D158 1) 5 0 J2 /N AR
e tid OEE T s h((2— b)/a) R /N3 728 e B
PR, B Haar B2 pRi %%, H. -
L b—a/2<z<b
h(zzb =11, b<z<b+ta/2 (2)
, oAt
%(1)%[14:(2)%%@3 Pr i R EE L N (=) 1
WCT AR Bk 4 T DL EE 6 b L +a/2 %
J3E 0 BT PN 1 Jm) 3 T B 6 B £ 5 Haar 56 bR 25019 4
IR B
TERRERE b b, W (a, o) MK, W% 5
?ﬁﬁfﬁr‘”fﬂ%%Haar;@mmﬁzﬁ’ﬁﬁ{u&r“ﬂctj: %
1 P T SRR L 1 B B B L 45 /N D AR
e 1 FEBE a DM, EHT S R i szl 1,
W CT {8 B f5e AR B BT X5 17 A9 75 32 B A v 3% 3
o Er Lk iz 145 ) 9 ABLH., Ratnam 2% % 3 .
a fl it K, 23 5w B n] B Y AR ABLH ;o fH 3
ZIN D) s 1 A AT S 25 B kvl W Y R B BT 1R 2%
PRI, AR SCOR FH SR8 14 1 a=200 m.,
PEAh T FY-3C 8 5 47 5 3 0 4 75 3 Hh 3%
Jb A7 AE BE B A H A S 23 AT B 1) B IR




55 46 55 3 1 RS AE R FY -3C 3T 55 80 KA 52 B 1 B i 5 43 A 397
J2 5 B 0 5 ABLH IR 5 SO RS R . % S
JE& B ABLH iy 52 b5 vl BB ', & 78 8 1d 3.5 km N =
fty ABLH JZ 3 {1 . !
L4 BT R BLE ST wr=dx(p=3) -0 w
15 LR Bl b, Ok ABLH BT RAE 1 RS ]
1 T4 1 5 P L A SCHR X WO T 5 7 ¢M%X@JBW

B ABLH E47 T A0 XF 2R Bt BE (relative sharpness,
RS) A i 2 L
X,

XRMS (3)

ks

o, X, F Xiws 3311 2678 ABLH % 3 1) WC'T
{6 F1 WCT J¥ %1 (5 # 77 R (root mean square,
RMS) ., RSk, a0 WCT 2 & 18 (1) KRl 5t
J2 00 5 R 5 R B o Ok B O ABLH R 45
AT B80T JF R AT BB AR RS 2 00 RO 25 R R
X2t 2 AR S, X WCT 32 & 78 ABLH % H
(Y ARRT B0 E 9 Ry RS=1.15,
1.5 £ ABLHSH MG E

£ 4y B ABLH 1 4> 5k 4> 1l 5 4 1), 4% 18
2.5° X 2.5°( 4 E X & ) i A% K/ INVBE 2 BR 3
72X 1444~ BT A&, B BT A% N ABLH
(9 4F ¥ H 45t ABLH B 2 BR 20 1 o 45 4% I PN 4F

B H" AR
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®1 BE1HEE& ABLH REEMBEXREE
Tab.1 Values of the Relative Sharpness for the ABLHs
Inverted in Fig. 1

AR B BRLEXE 1 ERR 2 AR 3 LR 4
RS(FY-3C) 1.6 1.5 1.4 1.3
RS(COSMIC) 2.4 2.2 2.1 1.5

B 1 Ca) ~ K 1(d) 45 5 %F B — 41 8 26 %,
1(a) FRFLR FY-3C:20170104_2007_G02
M COSMIC: C001.2017.004.21.00.GO1; & 1(b)
R4 X FY-3C: 20170111_1642_GO09 F
COSMIC: C001.2017.011.16.46. G063 & 1 (¢) %
R ER 2% X% FY-3C: 20170114 _0400_G18 il COS-
MIC: C001.2017.014.03.40.G18; & 1(d) % 7%
2 % FY-3C: 20170128_0704_G30 F1 COSMIC :
€006.2017.028.06.52.G20, 7£ Kl 1145 5 K&
e 31 RS P R R R BT B R ik
AH R B WCT {H JEE 26, B % ABLH & 48 76 &
s i 206 4530 43R COSMIC M FY-3C
) ABLH S 78 45 3

F P 1 Ca) FEL 1(b) (4 P 20 56 £ 5% T 41, 79
2 YR A ABLH J2 38 45 RAVAFAE 0.1 km | 22
ST E 1 Ce) A 1(d) 1 95 21 B 26 %, ABLH |2
T 45 R0 58 4 M W], R WIRIHT WCT Jr i mT LR
W FY-3C i B 3 569 R B 46 T e AR AE R 7AE
BIFIH WCT ¥ i FY-3C #r 5 5 £k 2 38 ABLH
JERAT I . X B R A R AT 5 0 AT S R R 2k
S ABLH [t 72, &3 1(b) ~ B 1(d) Bizs 1
SHPTHF R EEL X, FY-3C 5 COSMIC # &2 37
S5F 3R B0 LR AF E B R Y 25 S, O BOM Y Y
WCTHIFF 25 B3, BRIRFY-3C =M if
R S AR X OF 92, {5 ABLH A7) 8% A7 2
FE LB UE T WCT 32 68 4% A5 0 13 4 5 6 B e b (1)
s A8 4k . T COSMIC 8 B 47 5 2% B 28 45 & 1
Y01 AR AT SR E B R ) WCT BT 51 1 I 3l
PEH SR . B 1(a) B9 BRZ X b, AN AT 45 i 4T
SR A AT A R BE AR, X R 1 WCT i 8R4k
() 38k 30 B 5 X5, (H COSMIC 7 5 2 B 28 %f i
(1 WCT B 51 14 58 78 M T ] db , 3 I HG 7 2 ¢
PR Y ABL 45 M FRAE B 3

22 145 A 4% B R X ABLH A X803 19 1L
AR AR A FELX T, B COSMIC #r
SR B R A9 ABLH A X AR BUE I i FY-
3C T 5 FBE £k K 3 A9 ABLH AH %42 40 8 5 k.
2 AR R N & FY-3C 8 2 B9 K 2 (5 km DX
TFTORKFHERROEEMEE > FHRY

COSMIC A L #&B#AR , i AT B 5 FY-3C i A2 0
) T A BB 0l o i AT — i G R

HE— 25 XF 2017 4F 42 AR W A B AT 55 ) A5 TG
T 19 JT A A AT S 3R R 4 X I T ) ABLH fH i
743t , 15 3 ABLH i V) i 20t A7 173 41,
A E & 2 frw
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Fig. 2 Scatter Plot of ABLHs Derived from Collocated
FY-3C and COSMIC RO Refractive Index Profiles
During 2017

m Pl 2 AT, 2017 4F A 4R R DG B i) FY-3C Hi
B COSMIC 8 A2 41 58 5 Ji 2 % [ 8 i) ABLH
A — 2R, 2R 1.5 km (19 5 2 0] iF
143 BT, & B0 22 5 A7 70 1 382 2 D [ 2 o 2k 6 v
FY-3C 47 5 2 5 £k 1) e B 53 98 R ARG B A B .
DKL I 228 6 4T S5 5 BERE A B T AL 52, AT LLIA
Ry P A B AT G R TR BT Y ABLH 22 5 4 X
/AN THEFT15km, HEZEEPT 1 km LN, X
AT FY -3C i A 41 59 2 %0kl i 4 3k ABLH
IR FLFE AT REAE 53 B B2 4L T 0T RE M .

22 HFY3CHSTEBERENEEKABLH 7

e 1R i FY -3C i 2 4 51 % 5 2 i
ABLH 4 1] e 48 K G811 56 45 S5 10 JE b b, AR
SCFIH 2015—2018 47 1Y FY -3C Hig 52 41 5 % 3 &
Xt 4Bk ABLH#EAT TR . 454 FY-3C J§L 4 BE
2R 2% 1a o k4 o R R O 3 L ) B v Kt — 2P
TG 2 P G Q50 8 24 R 4% A 1 JE e B it e i 2 2R
W 3R .

i & 30 WL, 20152018 4F FY-3C # & #r 5t
R R AR LB AR N, A A R AE 8T Y
K AT o AH A A0 AL i BE DX I) 2% ) R 4k B0
b 31% 247, i ABLH B3 3 3l JE RS 29 38 4%
PERY T B R BT b 25% A4 .

XF bR 20152018 4F FY-3C #8 B 47 4 %
JER 4 S i 9 ABLH #E A7 42 35K 43 A 43 A, a5 R 4
K 4 FFR o
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Fig. 4 Global Distributions of ABLLHs Derived from FY-3C Refractivity Index Profiles During 2015—2018
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BRI R FY-3C o KA
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Inversion and Analysis of Atmospheric Boundary Layer Height Using
FY-3C Radio Occultation Refractive Index Data

ZHU Zhouzong' XU Xiaohua'? LUO Jia'’

1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 Collaborative Innovation Center for Geospatial Technology, Wuhan 430079, China
3 Key Laboratory of Geospace Environment and Geodesy, Ministry of Education, Wuhan 430079, China

Abstract: Objectives: The first meteorological satellite for global navigation satellite system (GNSS) radio
occultation (RO) observation of China, Fengyun-3C (FY-3C), whose products have been released since
June 2014, was launched in 2013. But the references about the application of FY-3C RO data in the study
of atmospheric boundary layer height (ABLLH) are still not available. Methods: Firstly, we derived ABLH
values by the wavelet covariance transform (WCT) method, based on FY -3C RO refractive index data.
Secondly, the feasibility of the method was verified by representative and statistical comparison with the
ABLH inversion results of COSMIC (constellation observing system for meteorology ionosphere and cli-
mate) RO refractive index data. Then, we presented the global distribution of FY-3C ABLHs, and made a
detailed analysis. Results: The heights of steep transitions in the FY -3C RO refractivity index profiles of
lower atmosphere, which correspond to the ABLLHs, can be derived by using the WCT method with con-
straints on relative sharpness. The latitudinal differences and land-sea differences in the global distributions
of ABLHs basically reflect the relationship between ABLLH and climate and topography.Conclusions: Be-
cause of the low precision and vertical resolution of FY-3C RO products in the lower atmosphere, the suc-
cess rate for the inversion process is not high on the whole, and the representations on the detailed charac-
teristics of the distribution of ABLLH need to be improved.
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