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&  AF TIMED/SABER T EWM|%k4Efudb® Rayleigh #CATHOLTE LM EHIE, LB A6, xt
100 km {3 % fl K A& %A USSA-76, NRLMSISE-00 4 £ & WACCM 4T 7 ik, 4 7 el
A EZ(80, 90 f1 100 km)Wy iR Z W BEE L. EA N BRFEN LR KA HEEEELAET,
USSA-76, NRLMSISE-00 1 WACCM Hiz £ A MEGE LA TE K. GERE LG5 54T,
NRLMSISE-00 ft WACCM i 4, 755 /% 80 ¢ 90 km £ A+50%# £ B /N+30%), 1T USSA-76(4)
H+80%); TEBE 100 km, = F I, KA Z+80%. ¥ —H o4&, T USSA-76 &3 FAbd sk
GERMNBFENZBER, BERMRE, EHRRZFERT, ©HERSET KX NRLMSISE-00 1

WACCM £ A
K HEiA
PACS: 21.10.Jx, 46.90.+4s, 46.15.-x

doi: 10.1360/SSPMA2015-00438

WEJRH, KAEE, ¥R, X2, BEX

M ER K AL TR B 7 MR, — ] 2 i
ZE CFRES REZE. SRVERIERZ. R R T
BLAFEA BRI MR AR R i A
0 3 OVRT A A A A PO 7R R R T B & 4
FRESIE R E, TR T LR,
FE 1) T 55 161 A% 14 K S (USSA-76) 55 B PTR1 MISIS 5%
RIBO3215:  USSA-76 FERIARTE T 25 K B 3h 3 ]
2 B R X BT ) 1000 km B ¥ B 1) K <P
AR MSIS FEHL ) 5537 i AS NRLMSISE-00"2! 2 3¢ [
WEMF R E 2000 FRAR, FEIET TEAH

FLTRIA R OLIEHE, w0 A M T 25 EE 1000 km )
RSB IR 8] 02 [ R AR A 15 V0L
KA KR 2 2 K7 2 SEhr B ARG
O, FERVRIRES, =L 100 km FEEJCNRH,
PR D93 — X3 AAE &% A BRI - BL g9 28 Y. 52
B, BOEHAE, RAMMEARAKEEE, 1§
100 km B3 RSB RR J2 JE 1 PPAG O AT RE. 5
—J7 0, BURERTE, A0 AR 23 50 (i A A
A AT, KR R AR S

FrtE B A A SH, ArTaish. AE T, &

Astron, 2015, 45: 124706, doi: 10.1360/SSPMA2015-00438
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SOK LUK BN, RIS E TIMED/SABER T
ST I K e R e S R AT 5 BT 1) b
J6 R R EHE, PR E A AR A (USSA-76 Fl
NRLMSISE-00) il $ {5 #  (WACCM™), 45 e A1)
7 B 5 (80, 90 A1 100 km) 5% 2 45 A B A5 .

1 ERZERE

USSA-76 RPN 3 W brifl KA & R4 1E 1976
SEFEHIA. E 50 km @ EE LA b, SR EEEETER A K ET
BEHE. TEWNEEE S iE R RZ B o b 45
USSA-76 A& — P, Haess KAk 6
L7 ) A7 380 43 A e A, AN BE A I K AR M B e ]
A2 2 AR LA .

NRLMSISE-00 #5171 21 35 B 5 F i 438 | AH T
SHERIEMIMEHE. 5 USSA-76 AHLEL, ‘& M9 IR &
& TR KA I 25k, BN S H N

() #¥FE1H 1 HERRRE

(2) 24K 00:00:00 23R fiR i) 2] (R0 %

(3) MBERLE. 4,

4) K

(5) HI—2K 10.7 cm K BHEE $Hm & (F10.7);

(6) 81 d 134 F10.7;

(7) BRI EE(Ap).

g RARE: KREE, A5 Ny, 0,, He, Ar,
NH, O il O+ 8 B, I RKRIRESE.

BTV YR S ALY, K TIMED/SABER [1)%F
AN SRS R, ENRIN IR T NRLMSISE-00
R Bl 3R75 NRLMSISE-00 Fuill () K& . iF
{5 T 2002-2014 4, b 1345, &I T 3 A
(80, 90 F1 100 km), &> E AL 6522634 /N7 A5

2 WACCM #{a=s

WACCM(Whole Atmosphere Community Climate
Model)"**2 3 [F K 7L 0 (NCAR)IE 4 R R 1 =
Y RRNAER, B S T DMER MR KRR,
J2 R AR TR A0 it J A 7R R e, T T Mt T ]
P E 140 km (R AR

100 km I AR R HR, 32 K BH RS s phAn &
TR PANLSE 2 BN R, #00 WACCM B
EHI S, X7 R A BT LR A L.

AL WACCM 1H5AE B BB 71 220 98 BT i
Linux JFA7IFEAL EREAT, SRA NCAR & Hi &K AR
CESM1.2 [ R FRZN JTHESE, 8 64 4> Intel Xeon
E5620 %! CPU, 15—/ THLHE [RIZ)0N 14 d. BA
T, WERETTR, 538 66 N2, fEH PR, b
o 5 3G DB FEAIS, XHRZ (R BE 0-12 km)2Y 1.1 km,
FZ (12-50 km)1.1-1.75 km, 18] )2 F #B(50-65
km)1.75-3.5 km, =¥ 65 km PA F#) 3.5 km. &4607
] (4> HE 250 IR 4°F0 50, 4k [ MR MOZART
K HSCHR[34], BLE 85 MRB A, 157 MRERM
W, 39 NI RNIE . HIGR 2% AR P AR 1 b i 5
il F_2000_WACCM. WACCM 15 FH 31 5 )%
R R PR SRR AR RN B I R 1 ISR [35).

3 Rayleigh 8GN FIRANE

i3 v A KA FE AR FE U &, % F Rayleigh
BURBOE TR 1A, Rayleigh HUS IO T R BRI R 1 =
7 A AR e T 2

P At A
2
N(z)=nT, XhCLTXO-Cffp(Z)AZX4 E+N,, (D

nZ

R NRGHE, T, VKTRRRES R, PR

R INE, Ar W73 95, b o WIS AL, ¢ 9t

W, 2 WO, Az ARES R, o NG

HIUHA,  p(2) I R FBOR L, Az e 73 9

B, A NSRBI AR, N, NSRRGSR
RIETTRE(D, KAEE

4rthe )
= x|N(z)—N , 2
P NTiP,AtAG  AZA, [N@-N, ]2 o
HITHEQ), E—ZF @ 7, R
4thc 2
= x| N -N N 3
p(z,) T2P Ao AZA, [N(z))—Ny]z5, 3

J5 FE Q) AN (3) AE A7 P i 43 Sl AR B 75 21
p(@) _ Z(N@)-N,y)
P(z)) 7z (N(z))-N,)
AR Rayleigh HUFOGT A HE ok B E A}
ST KB 7T AU SeERIN R4 BT 2014 4E 1
H. 7 AR 10 A, £ EPEIEHL XA 7K AR (36.25°N,
94.54°B)#AT, W& X RAFE K% FEREE, Mih
M= 90 km, Lt 40 d. MEFER KN

“)
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532 nm, BHEE 7, HAE 50 kmP, W5 ARG
N HX 115-125 km I 670 P39 1E, Bk e
KA B 1 B RS 5 7T 2 A i

4 TIMED/SABER T £ XM

TIMED(Thermosphere Ionosphere Mesosphere
Energetics and Dynamics) L& 42 2 [E T/ 5T 2001
T RS B EARINA A 2 0 E LD A
11 (Sounding of the Atmosphere Using Broadband
Emission Radiometry, SABER). SABER X F ) & Il i1
MAEA, 475175 TIMED TAIZZ)J5 7 /& 90°%
A, 558 s 794 1 IR, ATERETA B AR 315122 100 km
KA P 1) 56 B4 . SABER I I KR B, AR
IREE 2 4 15 pm A1 1A 4.1 pm [ CO, 3lIE 148
SO SR A AR BE @S 1A 4.3 pm ) CO,
T [ O S e 3R A . SABER iR FE I & s FE T
2179 14-140 km, FEFHHHL 0.4 km. 7E 100,
90 1 80 km =1/, SABER it &£l & ¥ 22 43 71l 3.6,
+1.3 F120.4 KP7, Ui TR i HA B sl 15

TEIE A 41222 5% 100 km PRE 5 28 KA RIBF 5T,
SABER ULl i B2 54 e e 22 SR, i R P L R
DN H 4 T R I A i ok WK 2% fEFI A TIMED/
SABER P2 iff i {40 (K 9 2 vh, Xu S ARSI AL T
TIMED A2 REIIR I A Bk 704 5 NRLMSISE-
00 KALWBIRHAT T L, 25 R R AL ]2 T
X4, SRR A5 IR S 45 RAT UK = 5+
R4 NPORIF A —4E Y TIMED %kl dE g T
120°E -1~/ [l 3 v (] 2 RIS A2 KA &% E R
Sy, Garcia 2 NUOR A TIMED ¥4 /47 7 A1) 2
AU ZE R RIZ S IR .

ASCKHR Python 1 NCL iE 5 A2, MNAFFH
TIMED T & %4l I 5% # T~ 4 SABER AL Eids, K4
SRR B, W BB B E S, A
F) /=B 80, 90 F1 100 km U R 2% £, LAME 5% H
KRB L.

5 REREMRETMERE
AR SR B 2 1 1B (5 FE 7 AT A UL, D
HEERI, BUREA RSO N, %R e 2L

pm_pg
£

<é¢g 5)

PIREA B A M, W B
R=M/N, 6)
T o Tl o 53 501 0 255 55 AR 28 0 R 50 R A

K145 T 20022014 “EHAE], &R 80, 90 Al
100 km, 3 Ffi%E 8 A1 SABER ULl K45 5t 44 5 11 7 A7 1)
P gt 5. 3 BB i Tl 45 5, 5 SABER MLl £ 4%
KBS, (HR A3 3078 etk FE L T EW
T H 4 ) 3 Bh VU LN . %% FE NRLMSISE-00 5
SABER T 2 ##E 1 tt, NRLMSISE-00 45 tH (A [A] 4
JEE 1005 B de /MBS /N T SABER B2 WL BUHE, Wi
(1) B K AB AR KT B2 . WACCM T 55 1) 55 55 41 7 =3 75 80
km 5 SABER P45 iz, 65 E 90 km Al
100 km 5 SABER %4} 2 7 % K.

KIAHTAFEEE. ARIRZEWTERT, 37
FERI N SABER U4 1) B A5 .

= 80 km, KR ZE W AL £30% K], USSA-
76 W B S ERIK, 294 66%, NRLMSISE-00 F1
WACCM #2841 BAS FER R, 2979 89% 1 97%. iR %
iR +50% I, USSA-76 ) B (5 FE 4 85%,
NRLMSISE-00 1 WACCM 1 Y {1 B {5 FF #8241
100%; 57 2 17 B3R +80%, 3 Fh i 7Y & (5 B # K F
95%.

HRE 90 km, R ZE T EK+30%HKF, USSA-76 F
NRLMSISE-00 #5841 B 15 B, 73508 68.3%F1
76.5%, WACCM #5284 (1) B A5 FEALR1N 90.7%. 7 271
HE80%HT, 3 PR AL (1) B AS FE# KT 95%.

=100 km B, 3 PR — g iR =W E R R,
BASEAKSHY, 580190 km M EL, Mk bR
f&, NRLMSISE-00 #& %!l WACCM #& & A4 Lk
USSA-76 184 36 B L.

ME 1%, 7£ 80 km, USSA-76 5 T & WL H 4
J2 NRLMSISE-00 1 WACCM {145 5, 1E 15 25 J& Hi [X
JCH ML, 257 BER K, 90 km {5t %,
100 km JANBH . A2 Sl Hb DA X 35 i R AU e A
MRTEENE, 3R 2 44 T 4B £70° DA Py X 3k 1) B A5 i 4
R, 53R 1MLk, USSA-76 iR B 5, it e,
K2 USSA-76 & — MLk B S im i, K
2 8RR b B I AR R . TR, AE 2 AR X 3
USSA-76 BRI EFEEHR . 1 NRLMSISE-00 F1
WACCM R, BN BRI O 25 R 2%

3T EEE 80 AT 90 km. A[FIRZENEK
T, 3 FETISS L Rayleigh B HEEEHRER B .
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1 (MLEhFE)2002-2014 FHAE], SE 80 (a), 90 (b) A
100 km (c), 3 FZEERB AN HELLE. Fik: USSA-76,
£1 =: NRLMSISE-00; #55: WACCM, %s: SABER
Figure 1 (Color online) Comparison of three atmospheric density
models and observed data from 2002 to 2014 at altitudes 80 (a), 90 (b)
and 100 km (c). Black line: USSA-76, red symbol: NRLMSISE-00,
blue symbol: WACCM, green symbol: SABER.

&1 S 80,90 100 km, 3FHASIRE, ERRIRETE
kT, %t SABER #IEH B EE

Table 1 At altitudes 80, 90 and 100 km, under different error bands,
confidence coefficients of the three atmospheric models compared to
SABER data

i (km) it +30% +50% +80%
80 USSA-76 66.1% 85.2% 96.5%
80 NRLMSISE-00  88.6% 98.9% 99.9%
80 WACCM 96.5% 99.5% 99.9%
90 USSA-76 68.3% 92.1% 99.1%
90 NRLMSISE-00  76.5% 95.9% 99.7%
90 WACCM 90.7% 98.9% 99.9%
100 USSA-76 73.0% 87.7% 95.2%
100 NRLMSISE-00  75.4% 90.8% 97.7%
100 WACCM 76.1% 92.0% 98.2%

#*2 =E 80,90 #1100 km, 3FHARSIER, HEREIRETE
KT, xftt SABER UM EFE, GESEEX70°LLA
Table 2 At altitudes 80, 90 and 100 km, under different error bands,
confidence coefficients of the three atmospheric models compared to
SABER data

EE (km) R +30% +50% +80%
80 USSA-76 73.1% 89.4% 98.5%
80 NRLMSISE-00  87.9% 99.0% 99.9%
80 WACCM 97.6% 99.9% 99.9%
90 USSA-76 71.9% 94.6% 99.7%
90 NRLMSISE-00  75.4% 96.0% 99.7%
90 WACCM 90.7% 98.9% 99.9%
100 USSA-76 77.1% 91.0% 97.4%
100  NRLMSISE-00  77.6% 91.8% 98.0%
100 WACCM 77.7% 92.8% 98.4%

&3 S 80,90 100 km, 3FHASIRE, ERRIRETE
KT, XL Rayleigh Bt B ABIEREEE

Table 3 At altitudes 80, 90 and 100 km, under different error bands,
confidence coefficients of the three atmospheric models compared to
LIDAR data

% (km) L +30% +50% +80%
80 USSA-76 100% - -
80 NRLMSISE-00 100% - -
80 WACCM 100% - -
90 USSA-76 89.2% 97.3% 100%
90 NRLMSISE-00  94.6% 100% 100%
90 WACCM 93.8% 96.9% 100%

FIE 80 km, 1R ZE R +30%F, 3 RS ) B (5
¥I N 100%. =% 90 km, FHEE 80 km, 3 R A ) & A5
FERIA N R, iRZEERE30% 0, BAS B HR LA
95%. SR, MFRIRZERERT, £ 3 NEGEE
o F#£ 1, FEKR AN USSA-76, NRLMSISE-00 Al
WACCM AR 4 47 W 25 fE 1 b 2 BR v 24 B A< 4
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R, T SCHR[36] T I HOE & A HdlE, R E L
BRep i EEHX.

6 #Eip

AR SCRBOR 2 MBS B 71, DL FE i,
X RSB EAT T VPG . 2B SR AR B A 4
USSA-76, NRLMSISE-00 f1 WACCM; M %4k >k H
TIMED/SABER T & 5 Rayleigh HUR O IA.
SABER ¥4 75 2002-2014 4F, 1% it Fl 80-100 km;
Rayleigh WOt T & H i 55 2014 44 2 8K (1, 7, 10
H), 35340 d, W S AER R AR(36.25°N, 94.54°E),
1 £ Y5 8090 km.

5 SABER #(#E /LK, USSA-76, NRLM-
SISE-00 1 WACCM [PiRZEHr, 1E R BAG E(>95%)
AT, WiEE 80 km 43 N£80%, +50%H+30%, =i

J& 90 km 73 5l 9+80%, +50%F1+50%, & 100 km 1
H+80%. WELAZAVE, 7 80 F190 km, NRLMSISE-00
I WACCM KA BE Pl B AL T USSA-76;
= 100 km, 3 /MR 22 A K.

5 Rayleigh WOt T 122U (1) L AR B, USSA-76,
NRLMSISE-00 1 WACCM (iR 247, EmBEE
(>95%)%AF T, i 80 km ¥1°AH230%, 5 90 km 43
HNE50%, £30% A £50% .

g UL B g R, 7E B AR & FE (80 km), NRLM-
SISE-00 Fi7 A1 WACCM #EAUAH L USSA-76 AL
T, HEEE & RN, XA LA IRk, #
100 km = JERE, AL SABER $3E, Wi 2w B
WRZEAMER, B NE80%. ML 25 1A] w8 A K AT
WAME, XFEMRER, T30 RE R A T,
EANRE RN, MBI — B TR, REle T SEdE
Fff A0 T B RN T 7 92, o DA ek

i AU Rayleigh BURHOEE S AU SCE, 7 4 B RH B A SRR S0 BB ARG 50 R £ T B0,
BB 7 £ IAWXE T L. BAUET LR RS — 45500 RG. EHRMFERERAS
IELA 50 B 0 VR R 5L RO 2 2R i

EE P

1

10

11

Shi G Y, Xu L, Guo J D, et al. Balloon observation of atmospheric ozone and aerosols (in Chinese). Sci Atmos Sin, 1996, 20: 401-407 [
JUE, WA, FER, & ORARES B R R SRR, RSB, 1996, 20: 401-407]

Shi G Y, Bai Y B, Yasunobu Iwasaka, et al. A balloon measurement of the ozone vertical distribution over Lahsa (in Chinese). Adv Earth
Sci, 2000, 15: 522-524 [A )R, AFW, AWEME, & B L8 KR B 40 1w 2 ORI HERREEER, 2000, 15: 522
524]

Li FQ, Hu X, Zhang D Y, et al. Mesospheric mf radar in wuhan and its preliminary observation results (in Chinese). Chin J Space Sci, 2002,
22: 65-71 [FRE, Wik, SkARME, 4. B2 KA SE & LY AR, 2 WAk, 2002, 22: 65-71]

Xiong J G, Yi F. A case study of wave interantions in the mesopause region (in Chinese). Chin J Space Sci, 2001: 318-323 [R&#NI, Z 1.
R J T X 3 AR AR B — S8 2 T 27 2440, 2001: 318-323]

Van Zandt T E. A brief history of the development of wind-profiling of MST radars. Ann Geophys, 2000, 18: 740-749

Fukao S, Sato T, Tsuda T, et al, MU radar: New capabilities and system calibrations. Radio Sci, 1990, 25: 477-485

Lu D R, Wang P C, Qiu J H, et al. An overview on the research progress of atmospheric remote sensing and satellite meteorology in China
(in Chinese). Sci Atmos Sin, 2003, 27:552-566 [FS 4, ¥SH7F, FILAE, 25 K02 T S A 1 0F FIT 19— AN OLIIA . 25 ) o
24, 2001: 318-323]

Collins R L, Thorsen D, Franke S J. Comparative MF radar and Na lidar measurements of fluctuating winds in the mesopause region. J
Geophys Res, 1997, 102: 16583-16592

Pan W, Chester S G, Raymond G R. The temperature structure of the winter atmosphere at South Pole. Geophys Res Lett, 2002, 29:
491-494

Abe T, Kurihara J, Oyama K, et al. Coordinated rocket and ground-based observations of neutral temperature during the dynamics and
energetics of the lower thermosphere in Aurora (DELTA) Campaign. Amer Geophys Uni Fall meeting, 2005

Qin G T, Qiu S Y, He A Q, et al. “SZ-2” atmospheric density detector measurement result (I) change of the thermosphere density in the
sunshine and shaded area (in Chinese). Chin J Space Sci, 2002, 22: 136-141 [ZE &, BN E, SR, 2. #5425 R FEHRM B

124706-5



JIMEE. RERE MEEE S ORI 20154 45k 12

12

13

14
15

16

17

18

19

20

21

22

23

24

25
26

27

28

29

30

31

32

33

34

35
36

37

TSR H IR 52 D2 U AL, A (AR 22 24, 2002, 22: 136-141]

Qin G T, Qiu S Y, He A Q, et al. “SZ-2” atmospheric density detector measurement result (II) change of the thermosphere density during
solar and geomagnetic activity (in Chinese). Chin J Space Sci, 2003, 23: 135-141 [FE 28, DR, BRI, 25 “fpf 5" KE LR
D% BRI 25 R (D) 7R SR MRS 5 0 180 )2 KRB L AR fe. S AR} 7224, 2003, 23: 135-141]

Rusch D W, Clancy R T, Mccormick M P, et al. A comparison of solar mesosphere explorer and stratosphere aerosol and gas experiment 11
ozone densities near the stratopause. J] Geophys Res, 1990, 95: 3533-3537

Banks P M, Huntress W T, Hudson R D, et al. Upper Atmosphere Research Satellite Program. JPL Publication, 1978. 78-54

Reber C A, Trevathan C E, McNeal R J, et al. The upper atmosphere research satellite (UARS) mission. J Geophys Res, 1993, 98:
10643-10648

Bruinsma S, Tamagnan D, Biancale R. Atmospheric densities derived from CHAMP /STAR accelerometer observations. Planet Space Sci,
2004, 52: 297-312

Russell III, James M, Mlynczak M G, et al. Overview of the Sounding of the Atmosphere Using Broadband Emission Radiometry (SABER)
experiment for the Thermosphere-lonsphere-Mesosphere Energetics and Dynamics (TIMED) mission. doi:10.1117/12.187579

Chen HJ, Qin G T, Li Y P, et al. Comparison and analysis between TianGong-1 atmospheric density and thermospheric model (in Chinese).
Manned Spaceflight. 2013, 19: 34-38 [FR#E, HEZR, ZKF, . KE—5RAEERNERE 58NS, 8RR, 2013,
19: 34-38]

Park J, Moon Y J, Kim K H, et al. Comparison between the KOMPSAT-1 drag derived density and the MSISE model density during strong
solar and/or geomagnetic activities. Earth Planets Space, 2008, 60: 601-606

Dickinson R E, Ridley E C, Roble R G. A three-dimensional, time-dependent general circulation model of the thermosphere. J Geophys Res,
1981, 86: 1499-1512

Ling C, Chen Z Y. Monthly averaged atmospheric conditions in the transition flow region of China based on the NRLMSISE-00 model (in
Chinese). Space Environ Eng, 2015, 32: 236-242 [, WRET. E B2 ERK KA PRSI R, SRR TR,
2015, 32: 236-242]

Roble R G, Ridley E C, Richmond A D, et al. A coupled thermosphere/ionosphere general circulation model. Geophys Res Lett, 1988, 15:
1325-1328

Richmond A D, Ridley E C, Roble R G. A thermosphere/ionosphere general circulation model with coupled electrodynamics. Geophys Res
Lett, 1992, 19: 601-604

Wang W. A high-resolution, three-dimensional, time-dependent nested grid model of the coupled thermosphere-ionosphere. J Atmos Terr
Phys, 1999, 61: 385-397

Fuller-Rowell T J, Rees D. A three-dimensional, time-dependent, global model of the thermosphere. J Atmos Sci, 1980, 37: 2545-2567
Rees D, Fuller-Rowell T J. Understanding the transport of atomic oxygen in the thermosphere using a numerical global thermospheric
model. Planet Space Sci, 1989, 36: 935-948

Harris M J, Arnold N F, Aylward A D. A study into the effect of the diurnal tide on the structure of the background mesosphere and
thermosphere using the new coupled middle atmosphere and thermosphere (cmat) general circulation model. Ann Geophys, 2002, 20:
225-235

Schunk R W. Global assimilation of ionospheric measurements (GAIM), Radio Sci, 2004, 39: 794-804

National Aeronautics and Space Administration. NASA Technical Memorandum. Washington D C, 1976. 74335

Hedin A. MSIS-86 thermospheric model. J Geophys Res, 1987, 92: 4649-4662

Hedin A. Extension of the MSIS thermosphere model into the middle and lower atmosphere. J Geophys Res, 1991, 96: 1159-1172

Picone J M, Hedin A E, Drob D P, et al. NRLMSISE-00 empirical model of the atmosphere: Statistical comparisons and scientific issues. J
Geophys Res, 2002, 107: 1468-1483

Marsh D R, Mills M J, Kinnison D E, et al. Climate Change from 1850 to 2005 Simulated in CESM1 (WACCM). J Climate, 2013, 26:
7372-7391

Emmons L K, Walters S, Hess P G, et al. Description and evaluation of the model for ozone and related chemical tracers, version 4
(MOZART-4). Geosci Model Dev, 2010, 3: 43-67

Collins W D, Rasch P J, Boville B A, et al. Description of the NCAR Community Atmosphere Model (CAM 3.0). doi:10.5065/D63N21CH
Qiao S, Pan W L, Lu D. Winter mesosphere thermal structure over Tibetan Plateau. In: Proceedings of the 27th International Laser Radar
Conference. 2015

Garcia-Comas M, Lépez-Puertas M, Marshall B T, et al. Errors in sounding of the atmosphere using broadband emission radiometry

124706-6



JIMEE. RERE MEEE S ORI 20154 45k 12

38

39

40

(SABER) kinetic temperature caused by non-local-thermodynamic-equilibrium model parameters. J Geophys Res, 2008, 113: 1143-1156
Xu J, Ji Q, Yuan W, et al. Comparison between the TIMED observed global temperature distribution and the NRLMSISE-00 empirical
atmospheric model. Chin J Space Sci, 2006, 26: 177-182

Chen Z Y, Lv D R. Seasonal variations of the MLT tides in 120°E meridian (in Chinese). Chin J Geophy, 2007, 50: 691-700 [Ff&F5, Sik
7. ZRE 120°B )R AR AZ R L AL RRAE. BRI BE 24K, 2007, 50: 691-700]

Garcia R R, Lieberman R, Russell J M, et al. Large-scale waves in the mesosphere and lower thermosphere observed by SABER. J Atmos
Sci, 2005, 62: 4384-4399

Error band and confidence coefficient of atmospheric density
models around altitude 100 km

WAN Tian, LIU HongWei & FAN Jing"

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190,
China

The present work analyzes the prediction accuracy of USSA-76, NRLMSISE-00 and WACCM atmospheric models at
around 100 km altitude, by using the TIMED/SABER satellite data and ground Rayleigh observation data. The error
band and confidence coefficients of these models at typical altitudes (80, 90, 100 km) are given. The comparison of
the density data by the models and the satellite data shows that, under the condition of equal confidence coefficient,
the error bands of all three models increase with increasing altitude. For high confidence coefficient (>95%), the error
band of NRLMSISE-00 and WACCM at 80 km and 90 km is +50% or smaller (£30%), better than USSA-76 (around
+80%); at 100km altitude, the error band of all three models are similar, which is around +80%. Further analysis
shows that, since USSA-76 is based on the northern hemisphere observation data, in polar region, its confidence
coefficients are lower than those of NRLMSISE-00 and WACCM.
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