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2009 UCAR-CAA AOAWS-ES Project Management Meeting Agenda

09/28/2009 Monday (FL-2 Room 3099)

Time Activity Host/Speaker
08:30am | Pick-up from hotel Celia Chen
09:00am | Opening/welcome Bill Mahoney
Short briefing on AOAWS-ES Project
09:30am | FAA program plans and an overview on | Bruce Carmichael
NexGen weather
10:00am | FAA NEXTGEN Network-Enabled Weather Bob Barron/Aaron
(NNEW) program overview Braeckel
10:30am | Coffee/Tea break
10:45am | FAA icing product and demo Marcia
Politovich
11:15am | Convective weather Matthias Steiner
11:45PM | Lunch FL cafeteria
1:30pm | Cockpit weather display activities Tenny Lindholm
2:00pm FAA turbulence GTG product, In-situ and | Bob Sharman
NTDA ( NEXRAD Turbulence Detection
Algorithm ) research, and GIG Demo
2:30pm Oceanic weather Cathy Kessinger
3:00pm Coffee/Tea break
3:45pm Open

9/29/2009 Tuesday (FL-2 Room 3099)

Time

Activity

Host/Speaker

8:30am

Pick-up from hotel

Celia Chen




9:00am

AOAWS-ES System Version 8 review and

Bill Mahoney,

updates Gary, Aaron,
Paul, Celia
9:45am | - Modeling system development updates | Bill Kuo, Jordan
- Q/A and discussions Powers, Jim
Bresch, Bill
Mahoney, Gary,
Celia
10:30am | Coffee/Tea break
10:30am | AOAWS Project Discussions: Bill Mahoney,
The current system Gary, Aaron,
1A #13 Paul, Celia,
Phase-II1 Bill Kuo,
Jordan, Jim
12:00PM | Lunch (FL-2 cafeteria)
01:30pm | Field trip Bill Mahoney
6:30pm Dinner at Lee-Yuan Bill Mahoney

9/30/2009 Wednesday
PM: Leaving Boulder
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Program Plans and an Overview of

NexGen Weather)

Aviation Applications Program
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Aircraft Trajectory-Based Operations
Adjust airspace configuration to meet user needs

i

::b Airspace configuration driven by: User needs, DoD/DHS
requirements, safety, environment, overall efficiency

'» 4D trajectories are basis for planning and execution

' » Machine-based trajectory analysis and separation assurance

.]b Users “contract™ for airspace access and service

» Airspace reconfigurable during day of operations

FU T8 7 AT
FETRAR (K
YLENE B SR
Flfjr%j*ﬂ °

Weather Assimilation into Decision Loops
Common weather picture across NextGen

» Fuse multiple weather observations and forecasts into single,
dynamically updated global database

i- Seamless integration into automation accounts for weather and
| its uncertainties in managing aircraft trajectories

e

SRR R
iy e
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“Equivalent Visual” Operations
Increasing capacity from today’s non-visual conditions

» Allow ATM service provider to delegate "maintain separation™
function to aircraft within established traffic flow or rules

» Service available at all “air portals™, with appropriately
capable Tlandside™ (including security)

» More predictable operations at busy airports

“H g
ok e BT
;ﬁaglfjﬁé =7 ‘p’ [E[
U LR
"EJ 3% S

Network-Enabled Information Access

Global secure access, information handled according to
“communities of interest”

S _ Z M (.

» Real-time info from private, commercial, & government sources

Ili’ C mmon awareness of day-to-day ops, events, crises

» Aircraft are additional *nodes”™ in network

'.Er_‘;tegrated surveillance system across government

e
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Virtual 4D Weather Cube
(Single Authoritative ATM Weather Source)

dellongitudeiheight)
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NextGen Nefwork Enabled Weather:
A Core Concept for the Future of Our System

Forecastin
Observations g

Satellites

- # Forecast Product Generation Systerms
Aircraft : e

Authoritative
Surface Source

| Soundings

InteQration into User Decisions
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Overview of NCAR Aviation Research
Activities with Links to NextGen Enablers

=y
T
'\T—’

Frontiers: Probabilistic Forecasting, Volcanic Ash, Space
Weather, Environmental Forecasts (Noise, Emissions, Climate)

NCAR 1% 5 “Fifedfe
kT e

NextGen & a#
fiir -
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’ What Is Aircraft Icing?

Supercooled liquid water drops (T < 0°C) are encountered
during flight and freeze onto the airframe - resulting in
increased drag, decreased lift, loss of stability.

y

SR R
S WA ]
i (4] 20098 7 1
AR o

Fuzzy Logic Algorithm
— Provide aviation community forecasts
the probable locations of clouds and
precipitation likely to contain icing

conditions

Three Output Fields
— Icing Severity - predicts expected
severity of the icing conditions

— Icing Probability - predicts

probability of any icing
— SLD Potential - predicts possible
large drop 1cing conditions

PN T - L
A
S AR, - fEL
3R [
% RS

TS -

Supercooled Liquid Water (SLW)
e captures ~30% of icing PIREPS
* Small volume of airspace
* Icing likely present when forecast
* Icing often present when not forecast

I TR

BOUTERFH
AT
PISE#E] 0% TRES 5

P
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Condensate: Ice + SLW
captures ~60% of icing PIREPS
Much larger volume of airspace covered

Total

SLW in real atmosphere misidentified as ice
phase in model

R

' Fuzzy Logic
Membership Functions

» Extract icing-relevant data from | F———
model output fields I I \
+ Map model data to icing interest o=

Rising Air

values
forrs clouds

Vg

Sinking air
" dries clouds

Ll

05 o os 1
Vartcal Velocity

(Pafsec)

+-1 (negative interest)

+ 1 (high interest)
*Retain maximum information
throughout algorithm analysis
+ Account for model uncertainties 1
+ Reconcile conflicting data .

L
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FIP Flow Chart

-

L
‘ Clouds forecast?

| vEs

Analze Therrodymaraic/Vertical Precipitation Structure : 5 Scenarios ‘

Corwective

- witecip

X T

Apply fuzzy logic interest maps (scenario dependent)

FIP pue ] s ik A
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‘ Linalzye Therrandymarnic/VerticalPrecipitation Structure : 5 Scenarins

Apply fuzzy logic interest maps (scenatio dependent)
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Remote sensing of in- =
cloud turbulence (NTDA)

+  Used for tactical turbulence
avoidance
+ (Zan be airborne or ground-based
— Airborne undergoing FAA
certification
— Ground based using
NEXRADs/TDWYRS
+  Both use spectral width est|mat |
QG ’
+ Output is 30 map of EDI
within cloud (g3 m23 g1
+ MNEXRAD Turbulence Detection
Algorithm (NTD&)
— Prototype running in re
over entire COMNUS {133
NEXRADS)

Scheduled for Phase 3

FIRRRBRBRRRETRE]

NIDA

: Fi -
P % L= ’mu-ﬂ:&hn-afﬁunﬂu‘aam&
File View Configure
‘ / * | asou]
awy  NTDA from ADDS viewer
A 0923 2009177
1w |
1000
il
o0 |
e
| Lo |
L5000
______________________ 2o |
L W
an|
000
NCAR

19

ADDS A1 867




Background — known turbulence sources

LN R SR

I URRENT ITFA COVERAGEI
Clear=air .

Turbulench (CAT) wmmmmx [ I Rl Clg%i—\gg;l\?;i_or

| 31 %\W | 4{' induced
g Turbul el

| %g -~ t“\ el SUF

Mountain prave I ~—m—r AT & I | 0

Turbulence (MWT ==~~~ | | } V0
I~ T (niin

1 S—— s

I === L: } 3 C(:) In-cloud turbulence

Low level
Terrain-induced feue
Turbulence (LLTT

& Avistion turbulence classifications. This figure is 3'pigto

T~ Lonvective boundary
Layer turbulence

N\

NCAR

Source: P. Lester, "Turbulence — A new perspective for
pilots," Jeppesen, 1994
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Projected GTG releases — next 7 years (updated)

Version  Capabilities Op. date
GTG2 Improved GTG1 222?
Mid levels
Uses in situ
GTG3a  Improved GTG2 2222
RUC-hased
MWT
Optimized insi
GTG3b Improved GTG3a
13 km WRF RR ({pre-impl 08, final early 10
All altitudes Fy11
GTGN1  NTDAZ2/DCIT FY11
in situ
EII(];,?JII;U & NextGen 1OC versions
Gld Improved GTG3h FY'14
Ensembles/Probabilistic forecasts g 5l MR oL VAR i TS St 1 1 bl AN A
out-of-cloud turh (CIT) forecasts
GTGN2  NTDA2 FY14 )
GTGS Source: P. Lester, “Turbulence —A
all altitudes new perspective for pilots,”
GTG5  Improved GTG4 FY16 deppesen, 1994

Ensembles/floating high res grids
GTG/TFO?Global — GFS based  FY'16

N\

NCAR

GTG B Weapi b
5L
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FAA GTG3 Process

Real-time

onfig PIREPs, insitu
file |
------ I |
1 Score & combine
Compute & I diagnostics, with
threshold turb. continuausly
diagnostics updated wts.

datal cube

|

Scare & combine

diagnostics with

static wis.
Config COMMON ST =
file GTG3/ITFA CORE

CAA ITFA Process

user displays
A

NCAR

XA
5 GTO3 73

ITFA/GTG Future

GTG3
— Under development (com

maon core)

— Nonconvective sources sfc-FL450
— Several new diagnostics from GTG2
- Uses WRF RR 13 km grid

— NextGen 10C product
— Code freeze ~ Sep 2010

— NOAA evaluations late 2010-mid 2011
— Handoff to NextGen integration team summer 2011
— After that begin development of GTG4 (convective

turbulence forecasts)

CAA ITFA version 3
— Will be based on GTG3

Initial estimates of weight
Implemented with update

further tests after initial in

Will use new CAA AR WRF

s from CONUS clone tests
d WRF (Oct 20107)

Will probably need to update configuration file based on

stallation n

NCAR

ITFA/GTG #
E
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Current GTG work areas

+ Optimal use of in situ reports

+ Probabilities of MOG,S0G

« Explicit MWT, CIT diagnoses

+ Low-level turbulence (< 10,000 MSL)

+ GFS-based Global GTG (NASA-sponsored)

p-r we e MR WEE N VMR Ew uge ww oW
0 FL KB HOTSIIILE

GFS GTG 12-hr fest, magenta=cloud tops=35,000 ft, AIREPs, ix site tirbulence "
measwements from Delta, United and Gantas airer aft, + 90 min Bdlue =null, light,
orange=moderate, red severe turbulence) NCAR

[ 1] GTG |
% SR
K PR

Future Work
Continue calibration of CAA ITFA using CONUS data
- Use subset of low latitudes, exclude winter
to better represent Tawian environment
- Retune for new grids

Begin implementation of NIDA algorithm (Phase 3)
- Straightforward for NEXRAD
- Requires more work for other radars

Other possible work areas
- Work with airlines to implement insitu EDR
measurements on board EVA, others?
- Implement global turbulence forecast product

IR
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