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Estimation of refractive index structure constant profile at
high altitude in Gobi area based on meteorological
rocket sounding data
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Abstract: Atmospheric optical turbulence seriously affects the normol operation of optical systems. The
acquisition of the profile of atmospheric refractive index structure constant C; is the basis for calculating
the effect of atmospheric turbulence, however, the research of the refractive index structure constant C?
profile is usually under 30 km presently. In order to study the C? profile on higher altitude, the C; profile

in Gobi area is estimated in two parts taking 30 km as the boundary based on the conventional meteorology
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parameters obtained from meteorological rocket sounding, and regarding to the the C? profile above 30
km, Tatarskii optical turbulence parameterization scheme and outer scale model HMNSP99 are used
tentatively. The results show that under 30 km, the magnitude order and changing trend of estimated C; are
consistent with those of historical data, and at the altitude above 30 km, assuming that the homogenous
and isotropic turbulence is satisfied, the estimated C? decreases steadliy with the increase of altitude, with
the average magnitude order decreasing from 10%° to 10™. Because of the lack of basic theory about
turbulence, the estimation of C? above 30 km in this work is tentative, however, it provides another idea

and reference for further understanding the characteristics of the C? profile above the stratosphere.

Key words: atmospheric optics; refractive index structure constant; turbulence profile; meteorological

rocket; conventional meteorology parameters

0 5 7

KA 2RI A A2 6 AL TR B B S T TN, ™ B S 6 5 R G I TAE
KT I 2 G540 05 B C2 A IR RSO G27 Ta It e P %) B SR S, R SRR 47T S 4 65 ) o 2500 2 A 1 B K
AT BN, B At o SR, FR T DR A DU S 7 V2 A A 1) B, S DM AR 23k % — M T K 2
AR, DRt ] P A e R P R A SR A B C2 B2k . B AT 1) C2A AR 200 N A BB R S 80
A Fp, 20 50 A5 X 6 T K B S S e 4545 1) 1Y), 91 40 CLEAR 250 SLC #2520 AFGL #5504 [ C)
JER AR G SRR 2 3 2R B T Tatarskii 2 307, FI 28 KUE VAR SR S U RE R CLdkAT
. VPRI Z Rl C2AN ST VEIAT T B, UEW T R A& K37 S B A RE A UG5 C2 AT &
HME; 75 A S5O AR EUE R A TR0 (WRF) A5 30 Tatarskii 2 SOHEAT 17 S8 00 X 1) 5 25 K A0k
T P, g5 SRR TR C2 BRI A T & C2 B & AR A R AE

H AT C2 B HIAl S8 % R IR TP AR, TP 2 sk LA i C2HE 7 /b s . EAR RS
75% W & 3 B R AERTALZ, PR DA R R BEAR, R 7% B v A XD AR iR B2 A6 B v g 2 51 i K
2 i YL ) B DR DR, G AE ST IR T REA R B 1 XD AR, e Ab, T R (8] 2 B AR SR F R AR, R R
B IR AR K, BPIE L B O 0l St A R S SR C2 R i A R R T
Kolmogorov J&j #1351 5] % [ [AI PEAE ™, H FiF T 523 BH Ja) M35y 5 25 n) [ 14 AR 150 7041 25 3 FH PR 3, T A~ i
JZ UL E By, B S AR HE S 2, SR 38 &) % 1) [ 1 B B AN A2, i v A R AR STE B v v B
FA P A 8 2 BRAIE

Ak A5 T v o P ) C2 R 2, WU TR ECEE v B R LR R S8, H R BRI S R E P E DL L
(R HE R PE AT BE, TSGR ET RES RN 20~60 km B H USRS 4L, &+ E BRI 23 W KRS HUR A
WM& TF B, ARG R T ARSI L o N T B 7058 /&1 i B 1) C2or A REAE, A8 SO A S BE b X S 5 K i
PROGREL H IS R SH T i AZL, PL30 km A A5 W )25 C2 BRZE AT 5. 7830 km A I, 7&K
PE SR R 2 T Tatarskii A 208 C2 8067 4 & B, Al SR e 3 2 28 5) &1l R B B L R, C2 1Y
B g ss, NP Z L C2 IR IR At — R B 15 %



F2M WK PF, 5 ARG KRR DN BRI 555 B X 5 2 97 S 2 ) B 26 101

IR R

RIS G K ET I AR R BE A : R K ETRE IR 2 AR [ 78 <0326 22 70 km DL b 2, TEER AR R V5 A=
VR, JEALERIN R 78 X 35k 20~60 km I 150 25 6] 1 RSB A% 25 B I 80 ; 20 km LR R R 22
SERBIEPERE, 193 52 BT 2 60 km IR R S8 Horr, KSR BE 2 A1) FH H i e BH B el & J5 465
IR ZABIESRAG, SBEEE 2R 5 A Ul 5 AR SR A Y, % R s 2R IR AR @ o BEAR S 4K
R FER AT, G R e B8 2 R H RSO E LS BT EA 1 . KRR S5 wmE 1 iR,
Yo R DA XZ MR G E ARIRS AT 1 256 VAL, UERH 13RI 2 v (5 0. AR TARERIR S,
RGK TR 1 B R, Be M IR E A B2 S A TE) 2 R S S 4 AT 228 KR Bl A O AU
I AE, FL 25 0 R 23 B iy, ] e N B 22 B4 1T RE OGE T T i SRR, L 2 31 o 4 R [ I I 3R
BRI E A -

A1 AF KA HH

Tablel Partial parameters of meteorological rocket sounding

Parameters Value
Temperature measuring range/ C -90~55
Temperature measuring accuracy/’C 0.2
Location accuracy/m 10
Vertical resolution/m 50
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Fig. 1  Conventional meteorology parameters from meteorological rocket sounding. (a) Temperature; (b) pressure;

(c) meridional wind; (d) zonal wind; (e) wind shear; (f) temperature gradient
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Fig. 2  Estimated outer scale L, (a) and C; (b) profiles under 30 km by meteorological rocket sounding data in winter
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Fig. 3  Estimated outer scale L, (a) and C? (b) profiles under 30 km by meteorological rocket sounding data in spring
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Fig. 4  Estimated outer scale L, (a) and C? (b) profiles above 30 km by meteorological rocket sounding data in winter
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Fig. 5 Estimated outer scale L, (a) and C; (b) profiles above 30 km by meteorological rocket sounding data in spring
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