Subsets of the SLD Data

Environment |MVD Dmax Points

Freezing Drizzle |<40 um |100-500 um | 1469

Freezing Drizzle |> 40 um |[100-500 um | 335

Freezing Rain  [<40 um |> 500 pm 193

Freezing Rain  |>40 um |> 500 um 447
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SLD - Temperature
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SLD - Formation Mechanism
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Sample Size of SLD Conditions for

Scale Factor Analysis

Averaging Length Number of
Interval scale data points
30-s 3 km 2444

60-s 6 km 1431

120-s 12 km 850

300-s 30 km 460
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SLD Subsets LWC Scale Factor
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Characterization of SLD Spectra
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SLD Cumulative Mass Spectra
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SLD Cumulative Mass Spectra
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SLD Mass Spectra
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SLD Spectra
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SLD Cumulative Mass BIns
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Estimation of Extreme

- SLD LWC Values
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Fitting SLD LWC Distributions

SLD LWC Histogram Gamma Distribution Fit
500 . . . 1 . —
400} 5 0.8}
Points = 2444 3
o
300/ £06]
Py a=1.3667
200+ 2 0.4} b = 0.10408
3 99% = 0.56 g m
100} E02 99.9% = 0.81gm™ -
O
0 0 ' ' '
0 0.2 0.4 0.6 0 0.2 0.4 0.6
LWC (g m™) LWC (g m™)
Weibull Distribution Fit Exponential Distribution Fit
1 T Par——— T 1 T e &%
- P - o8
3 0.8} 0.8 y
© ©
S S
& 0.6} & 0.6
o) a=97804 o)
2 0.4} b =1.2092 2 0.4 mu = 0.14226
3 99% = 0.54 g m3 3 99% = 0.66 g m™
E02 99.9% = 0.75gm™ - E02 99.9% = 0.98 g m™ -
O O
0 ' ' ' 0 ' ' '
0 0.2 0.4 0.6 0 0.2 0.4 0.6

LWC (g m™) LWC (g m™)



Extreme Value Analysis

* Three types theorem: there are only three types of distribution which can
arise as limiting distributions of extremes in random samples.

 (Generalized Extreme Value Distribution

P = expl[—(1+ &(——) "]
"4

1 = location parameter
W = scale parameter
¢ = shape parameter

e &> 0 Fréchet family P ~exp[-x] =1/t (long tail)
« £ <0 Weibull family P~ exp[—(—x“)] =-1/¢  (short tail)
e &£ =0 Gumbel family P ~ exp[-e*] (medium tail)

» Use the technique of threshold selection to fit the tail of the distribution to a
Generalized Pareto Distribution of the form:

G:1+.§(X_ﬂ)‘”5
"4




0996 SLD LWC Estimates
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99.99%0 SLLD LWC Estimates
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99% and 99.9% LWC Values

Environment MVD Dmax 99.0% 99.9%
LWC LWC
Freezing Drizzle | <40 uym | 100-500 um |[0.44 gm> |0.58 g m™
Freezing Drizzle | > 40 um | 100-500 um |0.27 gm> |0.31 gm™
Freezing Rain  [<40 pym > 500 um 031 gm> |0.37 gm™
Freezing Rain  [>40 uym > 500 um 026 gm> |0.33 gm™

176 nmi/32.2 km
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ZRE LWC - Temperature Envelopes
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ZLE Temperature — Altitude Envelopes
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ZRE Temperature — Altitude Envelopes
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ZRE LWC - MVD Envelopes
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Conclusions

SLD observations were collected with instrumented
research aircraft in 134 flights in 6 field experiments.

Four SLD environments were analyzed as a function
of MVD and maximum drop size.

The data were analyzed 1n a manner consistent with
Appendix C to determine:

— A distance scale factor for SLD conditions

— Characteristic SLD spectra

— 99% SLD LWC values

— Ranges of temperature, altitude and LWC

This analysis is currently being considered by the
IPHWG for application to SLD certification.
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