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Six flight scenarios with START
emphases in planning

Flight resources allocation:

1. Extratropical Tropopause and transition layer
(EXTP/EXTL) Survey (~ 23 flt hrs, one each month)

2. Stratospheric intrusion (tropopause fold) (16-23 fit hrs,
at least once April and May)

3. Tropospheric intrusion (poleward wave breaking into the
lower stratosphere) (16-23 flt hrs, more likely April)

4. Convective transport (6-8 fIt hrs, June)
Gravity wave (8 fit hrs, more likely April)

6. Cirrus layer (single or multiple) near the tropopause (1
dedicated fit if conditions found in forecast)
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Flight Type 1: EXTL survey

dth/dz 060215Lon=120.
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_Ht.051214 - an example from STARTOS, although not perfect

3-hr accum precip (total-shaded; nonconvect-solid}

+ 12 Hour ferecast valid 0000 UTG Thu 15 Dec 2005 RUG (122 14 Deg)
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Pressure Alfitude (feet x 1000)
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Fhight 502rf08 Track and Tropopause on 2005-12-14 122
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Flight Type 2: Stratospheric Intrusion
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START Flight 1, 2005-12-01
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Ozone (ppbv)

Chemical behavior of the extratropical tropopause

Pan et al., 2007
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Flight Type 3: Tropospheric Intrusion

20070411 18 UTC MIN_DT/DZ LEVEL 20070411 18 UTC MIN_DT/DZ

Height(KM) Dtheta/Dz (K/KM)
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Pressure Altitude (km)

Flight Type 3: Tropospheric Intrusion

20070411 06 UTC lat 10.00 to 70.00 lon -117.43to -98.74
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Flight Type 4: convective transport
Storm active phase

pass parallel to anvil top

F 3
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Anvil tracks
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Flight Type 4: convective transport, (2)

Storm inactive phase, targeting region of collapsing storm

Repeat at AH intervals of ~500 ft within above and
below the convectively influenced air mass
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Flight Type 5: Jet/frontal GW

The 13-km pressure (thick blue line, every 2 hPa), horizontal divergence (thin red line;
solid, positive; dashed, negative; every 5x10-6 s-1) and wind vectors (maximum of 25 m s-
1) simulated from the triple-nested mesoscale model MM5 with horizontal (vertical)
resolutions of 10 km (360 m). The wind speed at 8 km (near the maximum jet strength

level) greater than 45m s-1 is sha&iReGsyY ey ReEwotkshap,1). Tick mark distance is 300
km. January 8-9, 2008



Flight Type 5: Jet/frontal GW

Flight plan: Assuming we will have 5-hour flight time and HIPAER
travels at 800km/h, we start from the level of maximum jet (8-
10km) along the jet core to the exit region for 1 hour, ascend to
maximum height (T13km) and take the same track back to above the
jet core, take a 45 degree angle to the right of jet exit, sample 1.5
hour, then descend to the level of jet core (8-10km), take the same
track back to the jet core. Sample cross jet circulation if more time
available, shorten the second back-forth flight distance if time
constrained.
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Microphysical implications of the secondary tropopause?

Noel and Haeffelin, 2007

D13206 NOEL AND HAEFFELIN: CIRRUS CLOUDS AND MULTIPLE TROPOPAUSES D13206
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Figure 5. (a) Backscattering coefficients observed by the LNA lidar on 17 March 2005 as a function
of time and altitude, using a logarithmic color scale. (b) Temperature profile from radiosoundings on
17 March 2005. On both figures, the first two tropopauses are indicated using dashed lines.
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CALIPSO 532 Total Attenuated backscatter

532 nm Total Attenuated Backscatter, /km /sr  Begin UTC: 2006-06-22 19:12:59.3322 End UTC: 2006-06-22 19:26:18.3082 Version: 1.05 Image Date: 09/05/200

; { \ n | 1
s L | LT [ i \ LA i { ' | i |

R i ; 1.0x107
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0x10-2
8.0
b 7.5
t
i
t
u —i .
4 0 =invalid
e
k
m 1 = clear air
2 =cloud
380 ——
3 = aerosol

4 = stratospheric

Altitude (km)

5 = surface

E— T

30 45 60 7 = no signal
Latitude

0 1 2 3 4 5 6 7

:
w
S9
we
“e
o
o™
a2
oo
I
[Ny
R&
e ——
IR T e Ty
——
|

STARTO08/PreHIPPO workshop,
January 8-9, 2008



