BDURE 4R (15 BB
Geomatics and Information Science of Wuhan University
ISSN 1671-8860,CN 42-1676/TN

LT

(RIUR AR (E BRARR)D) M E RIS

A - BT [H CRA-40 F343 B B8 H 35K 2 TR IS Y e I o 2 VA

= RERAE, R, R, X7, JEARH

DOI: 10.13203/j.whugis20220790

Wch 3 2023-10-06

Mz Ak HiH:  2023-12-08

51 R REKHE, WEN, &%, X178, WA, T 9 E CRA-40 BN EHE T S

FHTRARE R L RIFAR[IOL). IR Z £ (5 B AL EAR).
https://doi.org/10.13203/j.whugis20220790

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2023-12-08 15:23:36
https://link.cnki.net/urlid/42.1676.tn.20231206.1718.003

Doi: 10.13203/j.whugis20220790
51 F#R:

RERMH, Wih, &%, % TP E CRA-40 F o b e T F OO IR R & H i &
PEAG]. BRBOR 2R (5 BARFERD , 2023, Doi:10.13203/j.whugis20220790. (XIONG Dawei,
YOU Wei, YU Biao, et al. Computation and Assessment concerning Atmospheric Dealiasing
Models Using CRA-40 Reanalysis Dataset[J] Geomatics and Information Science of Wuhan
University, 2023, Doi:10.13203/j.whugis20220790.)

ETHE CRA-40 B EHETHE NI ZRIRE
R R B

R WAL R, X!, JERI!
| PHEGACIE KA BR B 5088 TR, VU1, RER, 611756

ay

BE . KGRI S5 & AR A AR 5 37 [ i B R 75 R A A
PERTHI R E ER 22Ok, BEEFRIE E A PRI R HERE, sEEUX —HERE 7135
B P B RS . CRA-40 N [H A — KRS, X
FLAR IR 7755 30 R A0 1 b s & SR 36 IR L 008 ot 1 5 28 — AR A Bk 40 7= i A
Y. LL CRA-40 NI ANBIRIH T —B R LR CRA-40-AD, MEKIE R
$ KBRR F% 2 | [ 848 51 3% — A 2 10 H AR5 B PEAY - PP 45 R B, CRA-
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Computation and Assessment Concerning Atmospheric Dealiasing Models Using
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Abstract: Objectives: Atmospheric and oceanic non-tidal high-frequency mass
variations constitute a primary source of error that need to be accurately modeled and
removed before the process of time-variable gravity field inversion. The advancement
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of China's gravity satellite mission makes achieving the domestic production of the
background force model for the earth's gravity field highly meaningful. Methods:
CRA-40 is China's first generation of reanalysis products. The evaluation of surface
pressure and temperature illustrates that its quality is comparable to the third generation
of global reanalysis on the basis of the comparisons we perform. A set of atmospheric
dealiasing models, CRA-40-AD, are calculated by using CRA-40 as input data. To
investigate the applicability of employing CRA-40 reanalysis to calculate atmospheric
dealiasing model, the validation of resulted models was carried out from three aspects
including spherical harmonic coefficients, KBRR residuals and geoid heights derived
from time-variable gravity field models. Results: The results of the evaluations indicate
that CRA40-AD exhibit a strong correlation with GFZ AODIB RL06 (RLO6) in both
spectral and time domains. The differences between CRA40-AD and RLO6 in spectral
domain are smaller than the GRACE simulation accuracy after 20 orders. The RMS
differences of the KBRR residuals between CRA-40-AD and RL06 are below 20 nm/s,
which conforms to the accuracy of GRACE K-band ranging system. The differences in
geoid degree between CRA-40-AD and RLO6 range from 0 to 0.6 mm, which satisfies
the 1 mm geoid accuracy. Conclusions: Consequently, CRA-40 has been shown to have
the potential to be used in atmospheric dealiasing models, making the fully localization
of atmospheric dealiasing products promising to achieve.
key words Atmospheric dealiasing model; CRA-40; reanalysis datasets; gravity
fields; GRACE
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fit i, B GRACE (Gravity Recovery And Climate Experiment) & H T —4%
GRACE-FO (GRACE Follow-On) # Jj TR R LA, Hff S A BR 5 737k
JEAS RAFANE BE, SCHBR[3148 H 5| A i A2t BR B 3700 22 1) 32 BEOR Y5 n i 2 v
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TR AR PR 2RI 35 B S B R A B o KR A il R [ 2
RO EAS Y | HE AT | B [F) AR Y DL R FaRos R0 10, s P B 5040 ) I
PR T By AR 52 BRI ST R AR AR, A AT R R TR R
] Fp B i AR A= BT, SCHR 14 HERE A8 KRR 2 i B T SRR UL TR Y

PR A A S A A U A oA e SE 00 5 48 [ A Bk A R R AR Y, R AE Bt
BHFE 28 55 rb 5 1l S 0 Hicdh A P S 2 1) B A0 il DA B I A BROR ORI, $R A
) 73 Ay — IFIEESE BRI aRk TR 80 Pl 20 A 90 A H Y]
s, ARSI RALR TGRS | — R R R R R, 58
— R EEAE K IR 55 ¥l +F o0y ( National Centers for
Environmental Prediction, NCEP ) #1 KA W 7 & > (NCAR) Bt & B Hll 19
NCEP/NCARUS, R HA(E Tl 0> (European Centre for Medium-Range Weather
Forecast, ECMWF) [ K HT ERA-15 (ECMWF Reanalysis - 15 years) 7, 3%



E KA Wi R SE (National Aeronautics and Space Administration, NASA) 7} [A]
LR (Data Assimilation Office, DAO) HJAB A0 H7 Bk NASA/DAO!™; 55
“ARAEBRE M EEAIEE FI BT o0 A1 36 [ BE YR #8 - (United States
Department of Energy, DOE) & Wt ) NCEP/DOE!, R A HHIE Tt A 0
] ERA-4012%, HASRJT (Japan Meteorological Agency, IMA) =EF¢if#i|H 25
SEFA TR JRA-25 (Japanese 25 year atmospheric reanalysis) ;25 = R4z Ek
AT FEALFEE NCEP 1) CFSR (the Climate Forecast System reanalysis) 221,
ECMWEF ] ERA-Interim (ECMWEF Reanalysis Interim) 1%, JMA 1] 55 S£ 57047
11 %] JRA55 (Japanese 55 year atmospheric reanalysis) l; ECMWF ] ERAS5
(ECMWEF reanalysis version 5) P4y —AARER 877 i Bt RN 5
RN R B L3R T BRI B, 752k A X BUKTEIR . K B
PR 7 He it 7 B ZHE Bk IEZ2Y, SN IR FE R AN o] Bk () £
PN, R S B ] B E B R A OO — DN E AR GRE S TR,
HES %5 (China Meteorological Administration, CMA) T 2013 4F 11 A 33 1
EERE R, B RS 545 B 40 (National Meteorological Information Center,
NMIC) il I & AR 1 10 473 il 7 i CRA-Interim( 10-yr global reanalysis
interim dataset) (2007—2016 54-) VLA IR E S —REBRKH 775 (40 year
global reanalysis dataset released by China Meteorological Administration, CRA-40)
(1979—2018 £ ) B3, 2055 RGiH A0 L2 SEIN ) CRA-40 dfa k.
fr % T GRACE — K'E A HIFFEEHiZ~ = {» (Deutsches Geo Forschungs
Zentrum, GFZ). £ [Efii K7 0> (Center for Space Research, CSR). i 5246
% (Jet Propulsion Laboratory, JPL) Z4F, BEXPHMiZ )5 (European Space Agency,
ESA) B3PL Kyl K & K ol = 5 #h 2245 B 9E Br (Institute of Geodesy and
Geoinformation, Bonn University, ITG) U kA | B £ &R LB MW, BN
KA FARSE T (AT = B A BRI B L R 78 B 52 38 K 2 1 il
35145, At A CRA-40 5 B bR F A SH# an R ) FEEH 2R
FEJ5\ N CRA-40 BN A T 2R ATHE, JFDUCR SR ITE T —8&X
RERIETY CRA-40-AD, 52 KL R — RIEIEE, F7R
WHEBARIHE R e SE AIRE E ) LR S @5 R A £ .
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L1.1 BoidsE
AL CRA-40 H )R s /7 R0 E S35 68 DL 56 1 2 i P AT bR 4
PR E R BRI, e 50 A REYEA : CFSR. ERA-Interim.
ERA5. JRAS55 Al NCEPFNL (NCEP Final Analysis, FNL), 1, FNL 3&F4 Bk
T 24t (Global Forecast System, GFS) LA N 43Rz [FIfL 24 (Global Data
Assimilation System, GDAS) filff, EARHWHTIHERIERMERE. F£ 1
W IFS NZEA Ttk 240 (Integrated forecast system), NWP NHE KA Tk R4t
(Numerical weather prediction), CRA-40 FilfRBAFE T NCEP GFS A -/
5 AP, TR W S gt i = 4828 4> Rl AL R 48 (Grid-point Statistical



Interpolation three dimensional variation, GSI 3D-Var) = SIZELUE I 2% 61 1) 96 24 5]
7,381,
F 1 o rdE 3 BRI

Tab.1 Main Characteristics of Reanalysis Datasets Employed in Evaluation.

eyl CRA-40 ERAS5 EAR-I CFSR JRA55 FNL

RATHLHE CMA ECMWE ECMWF NCEP JMA NCEP
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o Ensemble of 3D-Var

R4k 715 3D-Var 4D-Var 4D-Var GDAS
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1.1.2 KEEXEIMEE

TEXF CRA-40-AD i & VA, bR 17 5 ASCH R HEL . 5T ERA-Interim
BT EHEDO T S SWITUL FAYBSIFIEF FNL 45 1H 5.1 FNL Atmospheric
Dealiasing (FNL-AD) #7844, R F 1 HABALR KA )RR TR, A5
B 5 GFZ AODIB RLO5 (RLO05) M1, GFZAODIBRLO06 (RL06) UL
BR[34]11 5L HUST-ERAS #:74

HH, CRA-40. ERA-1 5 FNL KAEHE SR AL IS (8] 20 HE %8 6 /N
B, BRIEEKTE] 180 Brik; RLO6 B [H] 73 #EZ R 3 /N, BRUSEINT 2] 180 B ik
HUST-ERAS BF[E] 53 #8508 1 /N, BRUSEITE] 100 Brik, _IRBIRIER S 07 740
NZHEHAER S, (BAEYEL., TS EN RIS DL b B R FRE A 2 7. N
T Euig, fEERE R B P S — 1 6 /NI ) 23 HE R A A R 4T R VP, A
S [H) PE B AR 2 bk 22 Je A AR B 137 I LU, BR RLO6 A 3 /NS4R3 A1,
HEZ 5 ERRTIE N 6 /NN R

1.2 REMASIRRELLR

KA FARATAE I DL T 40 b 05 Rk b 3 B2 0308 R A0 Ui DA e 36T B8
(P e 73 AN SR T 8 300 s VB R N B 12, STRiR[43 )38 WA 4 N\ B0 1R 22 2 5
MR RS P () BN 2%, [RITE VSRR R 2 /i, N B A8 7 2 1 o = DL e
1.2.1 FTEENDBIELLE

HiR[44, 451FH ERAS S552Fr WA &% NULHL, LA ERAS REIINSH
8, ¥ CRA-40 5 CFSR, ERA-I fll JRAS55 i f/k~F. H:d1, ERA-I T 2018
E 8 H 31 HIF1E®Hr; CFSR #ds A HHZ& 1T 2010 4 12 H 31 H.

B 1A URH 2 BT B RS BRAS 3R TH I ) 4R35 22 {8 #th 28 (1979—2021 4£),
T 2005 52 5 FACEER IR BN DS, DU 2% Z{H #h 2 ik e A B o — 2
CRA-40 5 ERAS 7E[A 46 TR TR &R LK HE 5 50 BN o7 & 5 i 1) E AL 3 7= i %
e Sz RN REB2), X AT RE R S CRA-40 5 ERAS 2 R E /MR A
CRA-40 5 ERAS Z R IIbrifE 2 i K, Fdafeoe A LB~ 5, nlHes 2005 4
J& 7= SE R A G



B 1 AN TR 23 A s = i i 0 s b
Fig.1 Comparisons in terms of Surface Pressure between CRA-40 and other Reanalysis Products.
122 EERREHIELLE
X I B R IR AR AT LU, R TSR AR (19760 X KA EPRILH
S FEXTRZET iy ERBLUACFRZE TS iE— ik, B mao il ZEdE S
HAGFEMMENEZE . RRELERIN RS F 0N 1991—2020 4, HEATRALHN
(World Meteorological Organization, WMO) X<, G 4F (B I 8] & 1 1) 5087 72 X
AH RIS, i a]) & 10 W o8 3 Je S #2210 (The Copernicus Climate Change
Service, C3S) JITiR 7481, Dy G vy 28 J52 11 3 BE 52 V2 RRCHR I03L J2 2 M L 2 A
ASCAEV R IR BME R I UE T 82.5° N~82.5° S [X I AMKyiR B HdE .
2 1 a MRCFRE SRR SRR I, by o d AR NRE By
Tk CRA-40 ] a.b HIZEAE 1979—2000 4 HATRIAHEH & FE 43 Hr 1) 7 o (B
LI AR AT £ 2005 F2 )5, b Mz RIRARIRERILES, a
£k 5 ERAS 2k it . CRA-40 1) . d #iZk5 CFSR MiZ&E N —2, (HS
ERAS {H — & Z .



K 2 & P o BT B AR S8R R S L
Fig.2 Twelve-month Mean Temperature Anomalies for Alternative Pressure Levels.

R LA CRA-40 75 G FRE R 8] & 19 BB = A8 40, 43 T E 5 1991-
2009 4 (Time-A B LA 2010—2021 4 (Time-B B¢) A CRA-40. CFSR. JRASS
5 ERAS IR S H M 2R FH o0 2 8. Bk 2 Al L, 2009 £ 5, CRA-40 51 E
I REZE R R LA B S ERAS IAH ST — I ] Be A Br BT, AR R
#ET 0.9. CRA-40 I % 3% RMS 5 ERAS I8 % 7% RMS EME/NT 02 K,
L CFSR. JRA % 7% RMS FIZE/NT 04K, FKE CRA-40 i EHERES
BN

# 2 CRA-40. CFSR. JRASS 5 ERAS iif % 75 M 2840 ¢ R AL ) T ARR %

Tab.2 Correlation Coefficients and Root Mean Square in terms of Temperature Anomaly Curves

2- (a) K 2- (b) K 2- () K 2- (d)
TR Time- Time- Time- Time- Time- Time- Time- Time-
A B A B A B A B

CRA 0.83 0.98 0.78 0.99 0.92 0.94 0.94 0.91
r CFSR  0.94 0.99 0.82 0.99 0.85 0.97 0.94 0.94
JRA 0.88 0.99 0.90 0.99 0.97 0.99 0.98 0.96

CRA 7.0 6.9 7.6 6.8 8.7 8.2 9.6 9.2
RMS ERAS 7.0 6.9 7.4 7.0 8.6 8.3 9.6 9.2
(K>  CFSR 6.9 7.0 7.5 7.0 8.7 8.2 9.6 9.3
JRA 7.0 7.0 7.4 7.2 8.6 8.2 9.5 9.2

CRA-40 RIS EAE LR &R, RIS EHE R ES ERAS BA
B, BERERES S S MRERE T ERAM Y. BEANINZ MHLR ] ERA-
I. ERAS {HHE RS IR R34 35,493,990 55 7 22 A CRA-40 5 2N T K
R VR T 5
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XH, Com, Sem N NFMIREREAL REL, T NBE, K NTATEIRE, a,,h
45" AP IIERER, 0 ONHIRTIIERE . 0,m=9.80665 m/s>  WMO = X

IR IINEE &, Al SR KR E N K E BRI s &, P, (cosd) N

N4 G HILEREL 0 R, A NAEE, do NHALHTC. SCHR[51]
5 I =3RS 2T 5 AT LA ZE BRAE 70 B 75 12 O AN R 52 o A SCR T 21
T RIERVE 73T 792, 127 1AE — B AR B2 18 1R I ) 3080 22 3 1, Db i A3
YA NI R 2

1+k 3

Com +iSpm =———— 1Pon > Al ((cosmA +isinmA) (2)
2n+14”a45pgwrvlo a, Jz—l: Z—: )
A m=0
9n =19|sin(mAL)+i(1-cos(mAA (3)
in(ro) i)

Kol g, S PR T, 1P = [ P (1) dt, = cOS 0y 48 B KB A 0159,
AN S HIR R AR Az FARARZ LA
KAFEEMS | HFHARWF:
n+2 . n+2
r - (a(6)+Z;,) P,-P
.= — 6,A,r)dr = : il (4)
” j[aj PO Z( J 0(0.2,)

45 i=1 Ay

Hoef, g ER AN R GG B ER O 10 ER T, a B B IERE A,
p(0.2,7) FMIRIEEHE, i AREZEH, Z A% U, 9(0.2) 254

AN LA e L AR 5 123 18] s Y POy TR LR IR M . 36T 3CHR[35, 4017

KA BT 2 (BN 8] 5 5 A B FRIBTE 7C » AR SCAE AR AR TSR0 IS P s 1) 5 5 14 6 HR
74 2003~2014 4. #R KT SRR T SO BEARECKR, iRz
e NI, 5 B R U SR TR IR AR B, FiAL B A 2 I SCHR[35]
5%
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r R NIERE R a(0) « KHUKHETT R N’ (60, 2) « LARFRTH BL L& L

IFEZ (0,2) KIEM:

r(@,A) =a(@)+N'(6,1)+2(6,1) (5)
Hodr, RtKAET SR EA L 120m, HAERBRA XA 5 GNSS/ZKHE S
RHLEA) RMS A2 0.1 mP, RIEAE AR [ ARARIN R {8, HB LA BAE R

PR LTI 7 DAZ A B RO H 26, TR H =0 Qo Z HIHFHLAR
R,

T, ~T,(1+0.608Q) (6)
Dy yjp = Dy +iT| In (hj (7
wimo P12
H 2
Z =(l—0.002644COS 29) H +(1—0.0089COS 29) 3 (8)
6.245-10

Horb, TAIQAMHIAIREERELIE, R, =287m°/(s°k) AT TR UL

3 KREXRIMRE T E R RETE

AILHET 0.5° A 3 HEE, 6 /NI [R] 73 HE 2 H CRA-40 ot it & 1
2019—2021 5] CRA-40-AD, EKIE#EWTIN N 180 Bys 3T 0.5° A9 HER,
6 /NEFESE] 73 # %) ERA-Interim £ 0 Hr 84 1H 5 17 2019.1—2019.6 HATAE] (1
SWITU1 7, BRIBEGIIBN A 180 B J&T 1° a3 [B 40 #ER, 6 /NI [a] 4y 9%
Z) FNL KRB EIE TR T 2021.4—2021.12 ) FNL-AD 18!, BRigE;
WA 100 B ASSCfd Y HUST-ERAS HERD (2019—2020 4E) BRi%E#L b 3]
100 By, Hd R B H B 5K 5 8 AR 10 (http://data.tpde.ac.cn) 34361,

KA TR (R VPl BB =AM A KM 1) T AD BRiEAL R
b, R 7K 1 22 BE 1SS 5 th 2R R AE MW BR 5 13 BRI AT R B0 1 3R
ZE 5 ER, BT R A 7 iR R AR R T AR D% 2) £ T GRACE
AR PEE AR F (K-band Range Rate, KBRR) &2 L%, KBRR /& GRACE [ H
BN, 51F N GRACE 5 ALK AD 35 V) % R, £T KBRR K ZEKAE
BERURE BT HOA A7), SCHBR[58]9A KBRR 5% 22 8K /) YU 2 A FH £ 5% 1 A 0 el v
s 3) MUy H I ASHWEREE i35 M, ¥ AD N BIE MM E IR 2 5
B 7RI LU A i BV R A IR St = 947 T v AR SR R AR AL Y E LR

3.1 BRIERHELE
3.1.1 EE AR
FF RLO6 X N B A A WL B 56354040391 R Se i FHBA ™ AD 4T3

L3 1) CRA-40-AD (2019—2021 £); 2) RL06 (2019—2021 £ ); 3) HUST-
ERA5 (2019—2020 4F); 4) SWITU1 (2019.1—2019.6 4£); 5) FNL-AD (2021.4—



2021.12 ). LAE AR RLO6 NZHE, 2019 44 CRA-40-AD 5 SWITUI.
HUST-ERAS HIHEE, 2020 £ CRA-40-AD 5 HUST-ERAS fELER, 2021 44
CRA-40-AD 5 FNL-AD F L, FNL 27 50 5 sEik o i R4k F TR R S
6], SRR BB R AL T B N SE B W I £ 35 001, A28 NCEP 43 #7155 k1
AR

L 3FIH T H B RLO6 7 25 4 A AH [F] B 2 18 8 i 26 R AH ¢ 280 (BB
N 95%), HUST-ERAS 5 RLO6 [IAHK R 8 =, FEERRTE T RLO6 & h—
MriA8 ka3, CRA-40-AD 5 SWITU PEREAEIT, %8 FNL B8A A K.

3 ZWIRLE 2 5 RLO6 FHoC R 3L
Tab.3 Correlation Coefficients between Unofficial Models and RL06

Rt 2019060100 2020060100 2021060100
CRA-40-AD 0.90 0.74 0.89
HUST-ERAS 0.99 0.99 \

SWITU1 0.89 - -
FNL-AD - £ 0.93

R T 20 ZE R R 2 R R E I R R g, fE S IR LR R I
GRACE Bt 2k (GRACE Baseline) ,HE.5ZiRZ 2k (actual error) AKX
Bender Type AL Z 2k (Bender). &l 3 H A W, CRA-40-AD 5 H e i) 22
PEELA/NT GRACE LA KEE; 7640 20 iz J5, CRA-40-AD 5 RLO06 554 1)
Z /T GRACE Wit R JE: 7E4) 70 fir 2 J5, CRA-40-AD 5 RLO06 HZEER/N T
T—AEJJTAE (Bender-Type) MW THEE . fE5FEMRIBR R LEH, 7L
CRA-40-AD 5 SWITU. FNL-AD ififE—&E 28, 5 HUST-ERAS ZHHiR K;
HIX s 2 T35/ T 2487 GRACE RiERT AR E 1nwzE, —EEE LRI T
CRA-40 KA H oM H TR R IR A T AT M

Bl 32019-2021 4% 5 Y I HL A
Fig.3 Spectrum curves in terms of degree variance as well as their difference of the geoid height among
CRA-40, RL06, SWITU1, HUST-ERAS5 in 2019; CRA-40, RL06, HUST-ERAS5 in 2020; CRA-40,
RLO06, NCEP-FNL in 2021.

3.1.2 EHEEEEE

B VP B A I A SG 1% , SR 3 843 3 At (Principle Component Analysis,
PCA) J5VEACHEL 2019 AEHHAL 6 NBFTESE]F A= 5 (Hrh, SWITU P= 40l
734), K SRR 8] Fp 21 2 NI S AR B IE AR, AR TR



FEFEDN, BB E RS tE (Principle Component, PC) AXFR Y 4,
%Bﬁ[ﬂ, 49]O

4 NE—EHENUERN TR TE (PC) ML, 58 PC
I E %1, CRA-40-AD. SWITUL. HUST-ERAS HiZE (TR 2 Bl 5 RLO6 JE
WA, MXRBIHAT 0.98; fE5 . = F, CRA-40-AD 5 RLO6 I [H]
JFHIAEIR RECA 0.89, AHIGMHEA S A EAL; R VIREIH, CRA-40-AD F ik
Sy TCER ISP B 2k 5 RLO6 AR 22, 183 43I 2 AR e 34 A 5l J5 T
RLO6 H 7% F{l# K, CRA-40-AD 5 RLO06 VYR ZE(E ) RMS 4 0.23, @&
F HUST-ERAS £] 0.02 LL K SWITU1 (1] 0.04.

4 TR TCER I A 51 h 2
Fig.4 Time Series in terms of the Leading Four Principle Components resulting from PCA Analysis
R4 BHERFTIIRAE 5 & L%
Tab.4 Percentage of the Leading Two Modes in terms of CRA-40, RL0O6, HUST-ERAS and SWJTU/%

(52 CRA-40 RLO6 HUST-ERAS5 SWITU
AP L 46 59.3 59.3 56.4
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