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Forecast of Atmosphere Optical Turbulence at Ali Site
by Weather Research and Forecasting Model
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Abstract The optical turbulence forecasting by meteorological model can provide fundamental information for the
flexible scheduling of observation and instruments of ground-based telescope, optimized the performance of adaptive
optics and the opportunity of destroying object by laser. An optical turbulence forecast system has been established
with the weather research and forecasting model. Based on this system and two optical turbulence parameterization
methods, numerical model and analytical model, the meteorological parameters., C? profiles and seeing at Ali site on
November 06, 2011 are forecasted in advance on November 04, 05 and 06 respectively. Strong turbulence layers near
ground, 2 km in boundary layer and 12 km in troposphere are discovered from the 6 forecasted results. The
comparison between forecasted results and single star scintillation detection and ranging measurements shows that
this forecasting system could provide the structure characteristics of C,? profiles. It also could provide the increasing
trend of seeing results over night. similar to the result with differential image motion monitoring.
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Fig. 1 Near ground wind speed at Ali site. AWS means
the data by auto weather station, 04, 05, 06 mean
forecast results at 04, 05 and 06 November
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Fig. 2 Near ground temperature at Ali site. AWS means
the data by auto weather station, 04, 05, 06 mean
forecast results at 04, 05 and 06 November
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Fig. 3 Average wind speed and wind direction profiles

at Ali site
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Fig. 4 Average temperature profiles at Ali site. 04, 05,
06 mean forecast results at 04, 05 and 06
November respectively
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Fig. 5 Average C? profiles at Ali site. 04, 05, 06 mean

forecast results on 04, 05 and 06 November

respectively. AXP means analytical model,

numerical means numerical model

Al 202 LR i B iR C &S
SEIECHEAHATF G TR A 7 km 5 B SR U2
HR NS 2 R — 2, Co AH A LT A 5 BOE B 7
iy C; /N FSEIME . @) #4202 Z b PR
BT A Co A #R /D T2 M{E . B2 SCIDAR Hix
BE 48R 40 cm, BEBS I ) fic K KU 36 m/s 1)
KRAJZH W62 dm Bl L R 2 i R 22 K T
36 m/sCIE 3) , BRI e 25 it O D00 o {100 4 A 25

Pl 6 Shy ] B st 4 J31) 5 1 5045 78 A0 4 A A AR 3
0L T A DIMM SE A7 B . 76 7 H 04300
Z T - DIMM Sl 4 77 B Fas £ 0. 5" 2 47, B U5 1%
W,k E) 0. 8" A2 Ay . WIS BETLIE 6 Yk 11 4T AT
S 3 A3 T i e ABLAE B A LRI 2 TR (H
NS A7 — S 22 38 # 7E 0. 3" AN .

L I

L A7 10 5 45 5 0 A% SCHY B i T LA
GECVLESE S eib g e SuL
S B2 TS I 45 1 C 74 32 i A KRR
B VSR 3 T T AL B0 R RS
1 AR - T B 9 5 2 KORG8 5 40 2%

3.0

04 AXP

05 AXP

251 - 06 AXP

04 numerical

2.0r 05 numerical
06 numerical

——DIMM

Seeing /(")
&

101/06 11/I07 11/(I)7 11/I07 11I/07 11/07

22:00  00:00  02:00 g, - 04:00 06:00 08:00
Bl6 BTHLEGH 11 A 6 HBEA R TBE. 04.05.06 43
MER 11 H 4 B.5 B.6 ABERGEIE. AXP 2l

I3 MR, numerical Sy $0C{E A Y

Fig. 6 Seeing at Ali site on 06 November evening. 04,
05, 06 means forecast results on 04, 05 and 06
November respectively. AXP means analytical

model, numerical means numerical model
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