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ALTA Center: scientific goals

Implementation automatic and operational system for the forecast of:
% All classical atmospherical parameters:

- Temperature

- Wind Speed and Direction

- Relative humidity

- Water vapor ,
* Optical Turbulence: C\? €, 9y, T, ... Mt. Graham

Tool/method: non-hydrostatic mesoscale atmospherical model Meso-NH and Astro-Meso-NH
[afore et al,, 1998 Masciadri et al., 1999
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ALTA is part of the LBTO

Operational Observing Strategy
see paper
Veillet et al., 2016, SPIE, 99100S

ALTA Center

Advanced LBT Turbulence and Atmosphere

-

The ALTA Center is a project aiming at forecasting automatically and nightly the optical turbulence and other integrated astroclimatic parameters as well as atmospheric
parameters relevant for ground-based astronomical observations, mainly supported by Adaptive Optics systems. The project has been conceived for the Large Binocular
Telescope (LBT) located at Mt.Graham, Arizona, US.

Tutorial

The project is lead by INAF - Arcetri Astrophysical Observatory.
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ALTA Center

Advanced LBT Turbulence and Atmosphere
Nl - - =

http://alta.arcetri.astro.it
Link: “Forecast Legend”
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ATMOSPHERIC PARAMETERS @ GROUND
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4:04-6:10 UT - 21:04-23:10 MST
— 6:10-8:50 UT - 23:10-1:50 MST
8:50-10:28 UT - 1:50-3:28 MST

Wind speed - Averaged vertical profiles

20 T 7 L Y N O B R B B B —
. 15 — —
o L ]
« - ]
ecE, 10 — —
E B i
[=)]
s - _
T L -
5 — —
ot | + | | [T Ty | | | | |
5 10 15 20
2017/5/29 Wind speed (m/s)
Wind speed - Averaged in [4:04-6:10]h UT or [21:04-23:10]h MST
20 | T T I‘ T -0 T T T | T T T T ‘ T T T T | —-
C WIND SPEED ]
PRE= 3
o [ ]
o - a2 i
g 10 — _
E co T 1
2 - _
[}
2 R < i
5 — —]
0 _—r | T N B N | —;
0 5 _ 10 15 20
2017/5/29 Wind speed (m/s)
Wind direction - Averaged in [4:04-6:10]h UT or [21:04-23:10]h MST
20 [T T T [T O T [T T T T T T [T TTi Ty
15 ]
o L ]
< L a
Ewol J
E C ]
2 - a
Q
£ B i
5 — —]
- B - WIND DIRECTION 7
0 II:I-.I\.‘I 'Iil-l'l-\l-l.l‘l.lIII\IIII|III\IIIII|II\IIIIII|I\IIIIIII|\IIIIIIII‘IIII1‘T’
60 120 180 240 300 0 60 120
2017/5/29 Wind direction (deg)

Height (km) a.g.l.

WIND SPEED

Hour (MST)
20 21 22 23 0 1 2 3 4

Hour (UT)

Height (km) a.g.l.

2017/5/29

Height (km) a.g.l.

2017/5/29

20

0

20

15

10

0

|
22 4.3 6.4 8.5 10.6 12.7 14.7 16.8 18.9
Wind speed (m/s)
Wind speed - Averaged in [6:10-8:50]h UT or [23:10-1:50]h MST

| T U P S e L ‘ L | LI N |

JI\II‘IIII‘II\I'II\IL
4I\II‘IIII‘II\I|II\I{‘

10 15 20
Wind speed (m/s)

Wind direction - Averaged in [6:10-8:50]h UT or [23:10-1:50]h MST
'—l—lIIII\II|IIIII\III|IIII\IIII|III\IIIII|II\IIIIII|I\IIIIIII|\ IIIIIII‘IIII-LL

|‘r|||il:l:r:-’I-Iilnl’l‘ll‘l—-I;IHIIII|IIHIIIII|IHIIIIII|IlllIIIIIllIIIIIIIIlIIII
60 120 180 240 300

Wind direction (deg)

+

— 4:04-6:10 UT - 21:04-23:10 MST
— 6:10-8:50 UT - 23:10-1:50 MST
— 8:50-10:28 UT - 1:50-3:28 MST

Wind direction - Averaged vertical profiles

20 T[T T T [T O T T T T T T T [ T T T[T T
. 15 — |
o [ ]
] L _
£ B .
< 10 — —
E L ]
[=2]

s - _
I r -
5_ —]
ot b nd o bed o oo o
60 120 180 240 300 0 60 120
2017/5/29 Wind direction (deg)
Wind speed - Averaged in [8:50-10:28]h UT or [1:50-3:28]h MST
20 ‘ T T T T T T T | T T T T | T T T T |_L
sk 7
o L 1
o L 4
§1OL .
g L ) ]
2 L -
[7}
T - B
5_ —
o | e it AN R RN RN
0 5 10 15 20
- [ WinA enand (mie)
Wind direction - Averaged in [8:50-10:28]h UT or [1:50-3:28]h MST
20 IIII\II|IIIII\III|IIII\IIIIIIII\IIIIIIII\IIIIIIlI\IIIIIIIl\ IIIIIII‘IIIIJ_L
PRE= -
o [ 1
o L 4

Eol 4

2 L ]

2 - _

Q

L L i
5_ —
0_ INNENEE ‘I-III\I:Il-lI-I‘I-I\IIII|III\IIIII|II\IIIIII|I\IIIIIII|\IIIIIIII‘IIII1‘T_'
60 120 180 240 300

2017/5/29 Wind direction (deg)



WIND SPEED @ 200mb (jet-stream level)
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RELATIVE HUMIDITY
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INTEGRATED ASTROCLIMATIC PARAMETERS
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TOTAL SEEING &1y (arcsec) ISOPLANATIC ANGLE 8, (arcsec) WAVEFRONT COHERENCE TIME T (ms)
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MODEL CALIBRATION for the OPTICAL TURBULENCE

Generalized SCIDAR @ VATT

2005-2008
(43 nights)

Masciadri et al. 2010, MNRAS

' [~ 600m

TOY MODEL
before calibration

Model related to
GS (43n)
2005-2008

Model related to
DIMM (42n)
2017

POSSIBLE CAUSES

- Sample of 43 nights of GS not enough representative
but we can not increase the sample of GS

- Some climatologic changes passed on the summit during 10 years
- The initialization data provided by the GCMs changed because

in the meanwhile the resolution of GCMs improved.

DIMM is inside the LBT dome

2016 - today

ALTA

LBTO Users’ Meeting, 20-23 June 2017, Florence, Italy
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MODEL CALIBRATION for the OPTICAL TURBULENCE

DIMM is inside the LBT dome

Generalized SCIDAR @ VATT
N

NEW PROCEDURE
for the
model calibration

It assumes DIMM has no off-set
It uses GS and DIMM

% Non-simultaneous measurements from
GS and DIMM (different nights/periods)

2016 - today
2005-2008 % GS controls the turbulence for h > 600m
(43 nights)
o % DIMM controls the turbulence for h < 600m
Masciadri et al. 2010, MNRAS
ALTA

9 —
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Veq- EQUIVALENT WIND SPEED

It tells us how fast the AO has to work ...
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CONCLUSIONS & PERSPECTIVES

% ALTA Center is now a reality and it can currently supports LBTO observations in queue mode !

OPTICAL TURBULENCE:

% We identified a new method/procedure for the model calibration that guarantees consistent values of
seeing (&), isoplanatic angle (6,,), wavefront coherence time ().

% Model validation has to be completed mainly by increasing the statistical sample but main goal has been achieved

% Independent estimations of seeing (image quality, AO) are extremely important to improve the model performances in predicting the OT

* It is important to identify more precisely which are the spurious effects of the DIMM if any
(preliminary analysis done by J. Hill et al., SPIE, 2016)

Plans/Perspectives:

- Studying of the "wrong cases” (the most interesting thing to improve the model performances)

- We plan to insert in the web-page “Trends” the forecasts — information on site charcateristic on climatologic time scale
- Inclusion of measurements (DIMM) in the web-site ? (to be discussed with LBTO...)

- Implementation in the code of the integration of the seeing with respect to different line of sights
- Kalman filter with real-time measurements to improve model performances .....to be evaluated
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Forecasts

ALTA Center

Advanced LBT Turbulence and Atmosphere
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The ALTA Center is a project aiming at forecasting automatically and nightly the optical turbulence and other integrated astroclimatic parameters as well as atmospheric
parameters relevant for ground-based astronomical observations, mainly supported by Adaptive Optics systems. The project has been conceived for the Large Binocular
Telescope (LBT) located at Mt.Graham, Arizona, US.

The project is lead by INAF - Arcetri Astrophysical Observatory.
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