HH B 5 (HH B A+ EAh)

20 " IERSR A EER RGO EHET
SR
fatR =

ARt - BEE RAMZERRYURGSEE
YRR - RHE EE - FFOE KIE
IRELEIR : 2 - PERE

HEHAR - REI1114£ 10 H 28HZ 108 28 H
WS REI 111412 H20H



2022/12/28 +%10:42 REXR

SUEN EEL

C11101024

=
=

E=)

MEGRRNCEERAFRABRBEHASHASTH
SMMERSRAEFERFAABREFAEHATHRMNBS

\

RBEHERAMZES
47 2o =
e 75 1R il L E-MAIL 575
fiI T8 £
N %g = 7 By 52
gz 3; [ ES FH fin 22 /3 7 A AR 7% 1
B oo %
e sE Zznﬂﬁﬁﬁﬁnlﬁmﬁnﬂﬁ% S 1E Hﬁﬁ%ﬁ/\
= epin@anws.gov.tw

FE |\ KERE | KRKE | 8

FE | KREER IR A &R
IEE HEthKE EMBEFEEES o
EE111F10828H £ EEI111F10828H
RE1115F12820H
AOAWS - AOAWS-RU - &L - ADS-B - [A#18

98

RMBBAEEREARMEZZEARTRE  ERNERMERMRBRERALE ZEBE
2 BIH0EEEI3EEES MERSBEREEEZELRARBREHNTE (Advanced

Operational Aviation Weather System Renewal and Update ; AOAWS-RU) 4
Zi "HEEEERBEN ERREAEZEHEERERMERERN CFEELAREERMNS
EfaE . "ET\SRBITHE L (JA#18) - BIEFEEIA#18EE TIF ZEEBRMMEAEEH
BEXRASREMAPLINCAR)GREFSIFLIFEE  BREHFSHFEREZEETIFMN
REBRRKIIERE  BEASEXNTEERBAY - RREZENCARD ENCARBLAKEA

WEAZEER BREELIFEMRRMARRIIERE T

2EsE N

— . BEMTEERREEAADS BERETARE
RERE  FEIEEE TN  BALRERE  FED
R -

T FEBRENRZRENBEUSHETEE B HEP

https://report.nat.gov.tw/RobtaAdmin100/report/trip_synopsis.jsp

at AR

- N7 B8 SE R

12



2022/12/28 £410:42 REX
REAMZREZMMEES

C11101024_01.pdf
C11101024_A.pdf
&

AT &

02-23496197

SUEN &L

https://report.nat.gov.tw/RobtaAdmin100/report/trip_synopsis.jsp 2/2



Fal

i

W

B~

{f ~

B ettt e e e e et e e e et e e e e e e e e e e ateea e enareens 2
1 SRR 2
B N S R B T A S T e 3

Y R I R S T S oo 3
(—)##%5H " Deriving Turbulence From ADS-B Reports | ¢ ceveeeveveveveeeverennnes 3
(Z)EERE T C&V Drone Fog Study - FOGMAP | © v 4
N B B SR (=3 3= - =SS 5
() ERZE A BB ZEIIER AL oo e e 5
(C)TAEEE 1- FHR T RS KT R THIRZE Moo, 5
(=) TIETEHE 2 - FHELREIALIES | 25 4 AR(GTG4) Wi 2 B BLR B
AEFE S [BEHTTEER(GTGON) vttt er et eenes e 5

(D TAETEHE 3 - 538 NCAR BLARIEHEELZE ot 6
(FOILAEIEE 4 -FHETHS TEHE SH(CTH/CDO) e 6
NITAEEE 5 -F s BRI R TR S (C&V) e, 6
() IT/ETEHE 6 - 258 0-8 /NFAYJEZRTEHRAE /T (ASPIRE) v, 6
(JOIMEEE 7- #EAEFERSHE S XML EAEREHRZZ ... 7
CLIAEEH 8 - FlrsZ e A SR AR oo, 7
(FTAETEH 9 - FTHERL 2 ZEE TNDR oo 7
N = AT TSROSO 7
MBI ettt ee et e a et enae s 8



% AW

AREFLART RN 2 BB i E Rl A TR Ak st s e & 2
HERERE - B 110 FE 2 113 FREHEE) ' fT2E R AULIEE RGO Rt
i (Advanced Operational Aviation Weather System Renewal and Update
AOAWS-RU) |- W EZEEZET " ik R B = L& S bR e B E B = o g eI
ZEZRGBMULIEE RSB &R T BT/ G THE ) (A#18) - £
H 5 Ry 5 SRR B i 22 RGBT ZE 36 35 B SR 78 R BRIk BE < B R K /s
ESE O (NCAR) S8 F il 22 SRR TR BUL » ST B 2 il Zs AR PR e
FLURR ESRMER R - PR B A, -

3 R T B & B R R AT S JCAO) R g 2 EElVE # ((System Wide
Information Management ; SWIM ) R ZfiZE B R A G201 » B AT ERISE]
SRR E] - DUIARERT R E A R RCR -

FsIEAHES) TA#18 FHEA LIF > AR EIRIE R B R R BRI SE U L(NCAR)
fipam e EIHAATEE 5 & (F TIFSE > MEsD T S P e 2 A TR RICR R L
TEARE] » MECRSTEE BT HERE Rl -

A~ BE

KREFERIESEEET - Ryl (COVID-19) 1572 8 - 488 710
B LI et U o EIERT A 111 4F 10 A 28 H B 9 BE~12 B » $tat 3
N FERIEES () REFEMHFTHETE - (D111 FLIFEE RS -
K (T2 AR THHCH B R R s T o -

AR EHEFEITHAREER TR ASFREE LR - ELMEEHERARIE
xS 8l - 7RI R AN HRATE HIH E SRR - MG EERERE
FRBEMG R LHE  RATES = T7 R R 21T RGO HEE TR
TEZER{ S8 -



2~ GINBTREEGREE

— REFEFEHESTE

(—) &8 © " Deriving Turbulence From ADS-B Reports | °

1. #Hds A ¢ Larry Cornman/Kent Goodrich/Greg Meymaris » NCAR
2. HHFEHAE
FA BLRAE 22 EIFORF b B LR - SR RIS g A
EMUCERLR TR - E#E=(H B85 f(Automatic Dependent
Surveillance - Broadcast > ADS-BY& ke — a1 B/ HEhHhs
%4t > ADS-B B3Rt REEF] - HEREIE ~ T - REE
=8 DR R BR A /K SR 2 BRI - HorpaE 5 RS (E B2 HIET
LR SR E AR (U 1) -
H RITRATIESE_ A2 RE 25 AR AT 22 TR s SO E RS OB BCR
(Eddy Dissipation Rate * EDR){EHIZS S BLATEURIE K} - AR &R
R RT A R HET B SR ECE EDR FOHIEE A2 R » RILAIAE
{EE kI E KW ADS-B BERHETTELATEDIHET - ERATEERIA R
RATE) -

— &

. Sampied/

Atmospheric ég:trrao?é guantized
turbulence Dynamics Vertical

Rate {VR}

Desired algorithm goes right to left — meaning that we have
to model each backwards step

1~ {(EFHIfIE% ADS-B slsft i TRl AUE A SIE -
3. ADS-B i KB Tk

(1) ZEMUEACHs ADS-B 3t - HBA BAr A ZE IR R -

(2) ADS-B Eal/AERMIK B2 48RSt - HAFEER M
5H -

(3) AWFFE L AN EHHR(VR)FHE EDR 2 JHEE » W{EHE
BRI E PRR AT R 5 TR - TR EREHI R CEER
Mot ) R R (EEZEEEE(b) SRy > f£(EH ADSB
HE T RLIAUE SR R AL R R i i & a3 B> AR i e




# -

4) TR > BB A EDR BUNERHE TR -

4. WIFERCRELR AR

(1) AIEWFEEAESEpPE B S8 - HE5ER ADS-B EDR JHEEVAR
TAGASE R EF - HATIEEETTHIEPEES -

Q) W HEREGERME Ry (AR Z=OIE S G E(EM EDR
HYIEDLCATE 2) - NCAR RERFEHEITIHEUAEE ~ EITE S
ZEWT T R ARETREE ST - PUBC D S filiE At EDR AYIEM

(3) AEEEHIARAGR A RESE R 1L 2E it - B ZEARURET AL
fa5 [RINFTEE (GTGN) 1R -

-
Case Studies

ey l - n tha i Overestimate
TR # I | due to maneuver
. % i J— .
i M i I ol
|1 | ‘ ) 12 § -
Ml t R I (-
| 1 + . 1 H E
Al . P - l‘\.'. ‘i.’-'.,:.'. E-a_ ."

Wi LY ER—— e R e S

2~ ZZ[EHZEE R - ADS-B EDR S5 EDR AHERET - GEEIR
ADS-B EDR (NZ#(F{T R BRI S (5150 -

() &%/ 1 T C&V Drone Fog Study - FOGMAP | »

. #HEs At James Pinto * NCAR ; Sean Baily @ University of Kentucky °

2. WHEBERE - pHh AR R (UASHE AR ) BURH SCEZE RN
HIVELESF IR

3. EERHEE
A2 1 B am A F di A S st A SR 0V BUR - AT DUBDH = H 1Y &
Ao MR R TH R R Y28 AR I ~ SRR DA RO ] 2 BE
TSR BB AR A & R S B 55 55 AR BV S T TR d DR B 538t - iH
FEEIK&A 90 ANEAEAT - WA R (EREES DL S W ([ R 2= ik o] DU T &R
Ehas o W BRI A A B HRS e ERE B K R EERE
ZZEEEETE 90 AN AN BRZFEUATE YT o FREMEDISN - IR ERR AL
FFE AR R 92 61 7 s 155 =0 (WRE) By FE i 2 = BT P P 2R B i =X
(High-Resolution Rapid Refresh » HRRR)#ETTHE#E - B DIESFRAE A FEERAY
TR A EEHRE RS R BEEUAIE—2 - MRS RIA S B 50YIR
% o (EHEENRIE e RS AEMRE 7y - HHERE R SR Bl
RE S R A AR A A (KA B P (SR RS EARIERSD) « HS S E Ak



G TEARRVAERFER R 2 BE S B R IS TR - 5t E
[5¢He{5E F Perform Observing System Experiments (OSEs) with DART (EnKF)
TEEETTRE S 2 Mge g o I > IR R PR ~ JKEEA KK
i P A R B TH R A SR

111 FTEEESRE

RIS 111 455 3 KE TIFRA11 4 8 F~10 F) BB T
B TP HETE S » ST TP 2 (0 & B THERR - AW T IR P
R EERIAATT
(—) MEEHBZRHEL

SFAR

1.

NCAR MBS FEER 111 4F 10 H AR E SR WIIEEA R
LZEEMHERESS > DIERERERTZE T FIRE -

). HREFRIETFRS -
(=) TAFEHE 1 - FHAT-PROKZ B R T

1.

7 NCAR ARG T 2B R 2 8 R AR = U(TCIP2/TFIP2) M7 72
sl HET TR AT AR s - WA ERas R T DA -
SR & FE K AT Ees (PIREP) B(&FJE » NCAR #EFH4EI
HH R 7 £E(Domain Relation Approach){E BReES 774 » 15 R B 1T Bl = 8
ETHEHR SIS 2 HERE < BERENE R - WS EEHIE 2 RITE
e~ PRZE R B BUHE RS TCIP2/TFIP2 FHRE M T E 55 - Ml
TCIP2/TFIP2 fE = &SRR AR ETE K W5 B A s T ag%
FIR

ARIEETETHRTA 112 222858 MEIRER - W B AT
B G 112 FE5ERETA TAE -

(=) ILIFEH 2 - Frekalm R bias 1 256 4 B(GTG4) » T E AL EfbHE5 ]
HRHT PR (GTGN)

1.

NCAR 2% GTG4 SR s8fE - A28 E NCAR L E - A RTTE At
ZE LA ~ LR BLR RS [ 38 AL PR » GTG4 ZEnme s 22 BLIAT »
LU R R 35 T Lot PR B R (B T TR A TR Y -

SR GTGA {EZ= 3 ir K BB PR AE JIa VS > TGS REURTHIE I &
TESEFRK -

SR GTGA FE A THF EIEFAL - 25 DA 32 (% O > TR ERY 2 73
$

e EE GTON EE A TTMa S - 278 GTON K NCAR BLAUHMH
FArEM (NTDA) ~ EHGEFUMACR (EDR) M5 RAHE (METAR)
FENERHETEE > 1M1 PIREP K PAEERAINEE A E AR K
REA GTON JHE A -



5. NCAR BE48BH% 7 IWXXM ## NCAR FE4EREERHE 2 (SPDB)ERTER
H HATER GTGN ZAMIFTABIAEE SPDB sEHUEUHIZEF: - %248 NCAR
L GTGN SEHUEDHIE R METAR/SPECD 2 7774 -

(VU) TAEIEH 3 - ¥ NCAR BLEAEEE

. SEREEEBERME A EAMERE 9Pl R R/ A - TR -
{63 ~ 28] - ME - B RBIMEZEEE R - BARGES 3£ 10
(EF LR > P55 T4 A NTDA JEEAT » ML E R
112~113 FHE AR A GE B E -

2. WFMRHEAE REURE > H AR E TE (WARE RARE ) ~ FER (b
B RAEEE) RO ACHE (W) s BERinE - 1248 NCAR FHEH
BORBFUEDIBREF NTDA 3] -

3. 7E£ NCAR TH#8T NTDA I T{EZFE /MG 5 B RHEEE %S - DUIE
FRERNFTA S EZER -

4, RIGEEECTRAGEE R 112 St e it i s i e
% °

(H) TAEIEHE 4 -FHhETHS T E S:(CTH/CDO)

1. #£ NCAR FH##fT CTH/CDO il FH#LINEETHHAZ NS BEE » [HIME
SETESREISE R 2 Z A ERMTERE (TFIR) 4b -

2. DRERE K BEER 2SI TINEL 1 /NS THIREE JIET o S irés REERTT
BIEERTRK -

3. NCAR fHHER-E CTH/CDO Frssii®s » DIRC & 2 Bkl fy ) H 25 2
9 5% » WHECRIEBUTIEF] -

4. CDO EfmEL CDO AMEEESH(1 /INFF) YA R 2 30 7 = R 73 Bl A 8
(Shading) FISE(E 4R B IIEE ©

5. NCAR #* 111 4 12 A 1 H#Ex CTH/CDO wWIRRAZ=HE - dG i aE=
AOAWS-RU HIEAERIR SE K 40 2745 -

(N) TAEIEHE S -k =R BAE FE TR M(C& V)

1. NCAR FrE#ETERNE - FRTHERERET -

2. NCAR SHFHER DIBNRF RS C&V R ELFEEAE JT5 1S » o Afras SRR
AN R B2 AL ERHMEAES G > C&V THHRF IR LA U 4R s %

(MOS ) BB -

3. HRHE C&V NEIZREIHVRAELE A —ERTRE » NCAR 2 H 5 R
&t (3 EAZEEE 15 mAZEIMN 1 EH) #ETRE - EEET
{EAEE (B PR -

() TIEEH 6 - & 0-8 /NIFAYESETHHREE ) (ASPIRE)

1. 588 ASPIRE #EFR & RFHIRAES - W24 E BRI IRE S -

2. NCAR A 111 4 12 AfS0RE (FiE+ NWP R KRR
S BEFE ARG Fe SR M R S RS PR S il 2 4 S PERE B A ST -



3. RIEEELEARR 112 Fede 2 EENEEREE T -
OV ILIEHHE 7- #EEEERREREZ XML &2 &R
I AIHR HT%JE@E&IVEE‘EA 110 FF5ERK > R 112 F2e3e 2 42
AR BLAET T ERHEUCHIE -
Ou LEHEHE 8 - Sifrsdai RSt 77 8h

1. NCAR 2R BE BAHR 2 B 2 & N E B (SWIM) 2 &850
2. NCAR $E X ELRSAHR 2 2ERZZ F T T E(GANP)RIMIZE L 4HBR 4]
(ASBUS) 5 2 s& 5304 -
(+) TAETEH 9 - FflriEs K E 4
1. NCAR A 11148 H 16 HEFEE 11 H 23 B " WFEMig R R A
TEEREE o B A R R S Rl | RS Al 4R

= EES

(—) HEVATHERIRIREE - HEVAMEAUNE R B R e
1. #EEAEFEERROATHIRE » TTHeMt NCAR EE A TZ4E K AH R
HIEEE -
2. EirE T 5eRk NCAR HEEVA T AT TIR IR A SRS IRSE R 1L » H5E
FRFTER SRR EMZEE » 188/ HETT NetCDF pRUEE 275 -
3. NCAR A 2022 FEERIFI AT A Z IR 288 s B AR DIRERT
TERE(SE A A Bk R RO AEE o
4. NCAR FHRHLETT AOAWS 2147 &~ 24 B e E s (BL 2 AR AR ) T & EH
W T B S B A (E FEZE I 0T NCAR 2 procmap Al datamapper
WA TIET © (RE ST RIEITROMTAENST 5 - MHBIMEETRETY 112 &
5 HIERIZERK ©
5. Bl IE R T 248 A T/F » NCAR BEiRitaRImE - Bl
FES 11 HHJEL NCAR &t amEishm A~ BORFEIL 88 R 5 il 38 el SRt 4
BE T R > AHRERAEAS T 112 4 3 AJERATSER ©
6. ARIRERHEE 7T > FFEEGRHE I EA EHRIE(TACOERL » KRR ARy
{HF ICAO REAHAFZAWXXM) -
(=) E GTGN 1 CDO H{ FHES & &R T 3w
. REEZRAE Z PIEERMERNZEEE » BE 2483EE NCAR #ifst 2
EHPIEERHEA Y GTGN HE AT -
2. CDO EBHE ERPIEERHE N ILAUE R EmE » oK E I
EUEN
(=) NCAR HEE A& R 5= B g 5
1. TFIP2/TCIP2 af#ZfitH& —%ﬁfvﬂmf;%ﬁﬁ%iﬁﬁﬁ%ﬂ ERS ML 925 FHIf
F 850 HiHE EE R -



2. GTG4/GTGN H pIEE & —THIKE a1 ER - FetEHEHt
925 EH Je 850 ET = EEHEFTERI MFAL -

3. NTDA WAL= REIRA] - RAErR it =T 00K e b i Ek
NCAR 885 SHRR R s I 925 EMH Bz 850 FY M es FEEDIRHIED %

4. HATNCAR HEIAFAE/ A (LM (S 2 55,000 JLIREE - 4Eimhms
GTG4/GTGN wIEC&42#E - TFIP2/TCIP2 82 NTDA IR St - Rt
1] 45,000 FIR = LHE Y -

B~ LRSS

AR ERZE R AEEE AU R Ha T E(AOAWS-RU) 7 & s 148
PRIZ B FESHT Tt it 32 (COVID-19) e 5 s B L Rt aR &8 (3 /INES) » EHTEARAY
BERAPY > BRZEHE 111 FFE TIERC RS SN  IMRAEEER TR EHRE = &
& ADS-B BRI TR THHUHE B A 2 fe i e sl 25 DR, (50 F 4 A M1 T
FEUAILSE - AERHAE A E B2F 0 [EERERFREERE -

AOAWS-RU st EHEIHEERMNE - R /5 - NCAR KEINERME 2% )76
{5 > BTN R EEEN T ES - EHES ARSI AREATIEYIE
JRABERCY) o B S BIAR G H SRR AR B IEA T ¢
— ~ FREREE R R ADS-B BRHEITELR TRHER » sEb5 [ EEE 2 ]

1T FEFHBL R THA R -
NCAR %% /2 HIIEE BLIR THER 22 fh(GTGN) 75 (IS8 B EF R R R i 25 SR
SHECREDR)ETHE > M KitE AR S E R » HABEZC A2 |
#irlr e 5 #E EDR &k} » EDR B AU L EDR (ORI > &90#iss -
RSB EN AU EFREEE -
EEEEEFH ADS-B ERlSCHBLRE R ARG s B S0 R A A B i
SR > A ES| AZE GTON JEEVE > A4 E ADS-B &fl - AT
AREZEIKELAEH] > 2T IRMTZE 4 > TR B AR ZE SRR TH R 2 i a8 B R s -
=~ FHEBE N AR R AL T T A o IER BRI RERHARER -
1. AOAWS-RU it H RS & =78 X2 A R M BB B #t ¥ NCAR & @
iz REUEEAE MR ERR - WinBhRERIHEETERE - 78 NCAR
HEDEEE RSB EK ~ BLR M RE 2 RE RS B R R e TH R e R R
o mEFRERT > JEE-REHEFOEALRSE o BN IIR SR E
BE - BEE AN E PRI R BB 28 > o] S Y T i NCAR J#
BUREM

2. RitRIE M RERTE » BEE SN ARSE - KEEHN 111 £
FEEH A Y T KRR RERE 0 188 AOAWS-RU
51E o EENER THRRNE N ZERETERE R R R B
BERENNZEREEN N TESRSRE BT - BESE RS EEEE
S HFENR SRS SRz R BRI ETEE > o]



52 BRI ERE 2 B 22 RGBT 5T - LUE R RE M A
RZIIE -

bt 8%

Deriving Turbulence From ADS-B Reports, Larry Cornman /Kent Goodrich/Greg
Meymaris, NCAR.

C&V Drone Fog Study - FOGMAP, James Pinto, NCAR : Sean Baily,University of
Kentucky.

AOAWS-RU IA#18Project Management Review Meeting ff ¥

AOAWS-RU IA#18 Project Management Review Meeting 4C §%



Deriving Turbulence
From ADS-B Reports

Larry Cornman
Kent Goodrich
Greg Meymaris

National Center for Atmospheric Research
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NCAR

Potential Benefit of ADS-B Turbulence Reports is Significant

=Large numbers of a/c

«Most a/c in US controlled airspace are now required to have
ADS-B Ouit.

=As of June 1, 2022 there are 152,760 US a/c reporting,
including 103,556 fixed-wing GA a/c.

«Compare to ~1600 a/c reporting in situ EDR and ~1200
turbulence PIREPS/day (on average).

= Good spatial and temporal accuracy.
=No need to deal with aircraft side of implementation.
= No downlink communication costs.
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Turbulence from ADS-B Reports: High-Level Concept

= a
\ | ‘/. -—
-

N LS Y L
. Sampled/

Atmospheric Aircraft/ quantized

turbulence S?\gt:ﬁlg’s Vertical Rate EDR
Y (VR)

Desired algorithm goes right to left — meaning that we have to
model each backwards step

N

NCAR

Background

m Turbulence encounters continue to
be a significant operational problem.

m Given the spatial and temporal
variability of turbulence, large
numbers of observations are
needed.

m Automatic Dependent
Surveillance-Broadcast (ADS-B)
is an aircraft position/velocity
reporting system that has the
potential to augment existing
turbulence observations.

74 In situ EDR reports
overlaid on GTG

ADS-B Infrastructure

ADS-B was not designed for turbulence reporting — but can it be used for that?
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Potential Benefit of ADS-B Turbulence Reports is Significant

=Large numbers of al/c

«Most a/c in US controlled airspace are now required to have
ADS-B Out.

=As of June 1, 2022 there are 152,760 US a/c reporting,
including 103,556 fixed-wing GA a/c.

«Compare to ~1600 a/c reporting in situ EDR and ~1200
turbulence PIREPS/day (on average).

= Good spatial and temporal accuracy.
= No need to deal with aircraft side of implementation.
= No downlink communication costs.
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Turbulence from ADS-B Reports: High-Level Concept

Aircraft/ Sampled/
Atmospheric quantized
turbulence E?%gtrﬁlg’s Vertical Rate EDR
Y (VR)

Desired algorithm goes right to left — meaning that we have to
model each backwards step
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Algorithmic Challenges

m Extracting accurate turbulence information
from the ADS-B vertical rate (VR) requires that

we deal with:
= Low sampling rate (~1/sec).

= Large quantization (64 fpm = 0.325 m/s).

= Maneuver/wave contamination.

= Scaling between different a/c types and operating

conditions.

n/

Real-World ADS-B/in situ EDR Case Studies

mLooked at 67 flights where

peak in situ EDRs > 0.3

m Totaling over 11,000 one-
minute EDR reports.
m/37-700 and 737-800’s.

m Mostly full flights, i.e., take-
off to landing.

Peak in situ EDR reports

13
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Qualitative assessment of real-world ADS-B case studies

m Event detection in general is good, in terms of timing and

“seeing the same thing as in situ EDR.”
m Overestimates coming from:

= “Maneuver transitions.” (often during take-off/climb-out periods)

= “Short-wave” events

m Underestimates coming from:
= Over-filtering
= Sampling/quantization

We are working

on mitigating

= Scale factors (?) these
discrepancies
N
NCAR
[ ]
Case Studies
0E;‘u:: EDR
— I Situ - 1 Min Max | 030 — InSitu - 1 Min Max W Overestimate
0.4 — ADSB - 1 Min Max - — ADSB - 1 Min Max due tO maneuver
4 e WM T 3T et
03 b 4 0.20
1 { | i
i i ) | 0.15 L‘ -
i1 0.10
0.1 Iﬁﬂ ﬁl J | L ; ; E E
IL‘“' ‘Ir- - - c‘h | * i -‘ H‘L £€= E‘- :ha- o! E
s I [y S : n N i . ) !r:]h& M so f ke :
hf._ % 4Hm Time (sec) 0 2000 4000 s?:'?: 8000 10000 12000 140013.:1—'“'Ie sec)
N
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Cumulative Distribution Function of ADS-B to in situ EDR Differences

CDF(A)

0.8

0.6

90% of values
are within ~0.07

0.4

0.2

AN

0.05 0.10 0.15 0.20

~N
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Ongoing Algorithm Efforts

mAircraft vertical rate is due to atmospheric (waves &
turbulence) and control (mainly altitude changes), inputs.

m Separating the two is fairly complicated, but important:
= \We don’t want to false alert due to maneuvers.

= We don’t want to miss detections by mistaking turbulence for
maneuvering.

= In situ EDR is designed to not alert on wave-like structures, so
we want to be consistent.
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Summary/Status

m \We have reached a milestone stage in the algorithm development
efforts:

= A (mostly) complete end-to-end ADS-B EDR prototype algorithm has been
developed, implemented, and is undergoing testing.

= Results are positive — events detected (wrt in situ EDR), with some
under/overestimates.

= Efforts are on-going to reduce the under/overestimates.
= More case studies are being analyzed.
» Statistical performance analysis will be executed.

m Ready to move towards parallel development/demonstration
phase...

~N

NCAR

ADS-B in Taiwan

mls there interest in pursuing an ADS-B turbulence
capability in Taiwan?

mintegration with GTGN?

mADS-B is mandatory for all aircraft operating within
the Taipei FIR, at or above FL290.

mAre vertical rate reports available? At what update
rate?
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C&YV Drone Fog Study - FOGMAP

James Pinto, NCAR
Sean Bailey, University of Kentucky

Frequent in situ Observations above:Ground for Modeling

‘an Advance
27 October 2022

Project Overview

Goal: Evaluate the potential benefit of targeted Uncrewed Aircraft System

(UAS/drone) observations for improving fog prediction (onset, severity,
duration).

Talk Outline

Fog over Ohio River/ Cincinnati
* Overview of UAS field campaign
* Case Study
* Model Evaluation

(view from Devou Park, Covington, KY)

Airport Impacts: Frost and Localized fog
NAS Impacts : Ground Stops for arrivals
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Deployment Strategy

Determine operations periods (~36 hours in advance) based on guidance from the Wilmington, Ohio WFO
Each IOP: Select 2 UAS Profiling Sites along Ohio River — West of Cincinnati

Ancillary datasets including UK fixed site (purple tower icon) as marked.

Distance between CVG and LUK is 22 km

Difference in elevation CVG vs LUK is 126 m

UAS Profiling Sites

*GilesPark = e~
148 m

UKY Met -« -
258 m
“Villa,
. Airport i - 275m
® 276m 78
ASOS =
,273m N -~

» Fixed Site and four UAS profiling sites distributed along the Ohio River
* Note height difference between Fixed Site and Airport Profiling Site (add timeseries from two sites).
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UAS Specifications

Hover1

Quadcopter

Trisonica anemometer — vertical boom
2 basic met sensors (I-MET, SAMA)

Airport, 13 July 2022, 1000 UTC

S1000

DJI Octocopter

4 sonic Calypso anemometers — horizontal booms
2 basic met sensors (I-MET, SAMA)

Giles Park, 18 July 2022, 0800 UTC

Overview of IOPs

IOP  Start Start-End Profiling Sites  Flights  Max Min Min Notes/Sensors
Date (UTC) Time (UTC)  (Hover1/51000) CVGRH CVGVis LUKVis (Hover1/S1000)
(%) (miles) (miles)

1 03-02-2022  0300-1100 Airport/Villa 24 82 7.0 10 I TR
I»ME'I"/I-MET

2 06-24-2022  0300-1045 Airport/Devou 26 70 10 0.75 $1000 winds unavailable and had a
hard landing half way through ops.
Hover1 RH not available,
I-MET/SAMA

3 07-13-2022  0300-1045 Airport/Giles 30 97 8.0 5.0 Fog observed at Giles,
I-MET/SAMA

@ 07-19-2022  0245-0915 Airport/Giles 26 100 1.75 0.25 Light fog obs at CVG and Giles. Issue

with u,v measurements — low winds.
SAMA/SAMA

5 08-11-2022  0300-1015 Devou/Giles 30 100 7.0 0.25 Fog observed at both profiling sites.
SAMA/SAMA

6 09-15-2022  0300-0915 Airport/Devou 26 100 6.0 0.25 Grnd Fog @ Devou. Fog evident in
satellite along much of Ohio River.
SAMA/SAMA

*1.75 mile visibility at CVG lasted only 5 min
Case Study
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Images from IOP#4

Giles Park: 0257 EDT

CVG Airport: 0118 EDT

Giles Park: 0303 EDT

Near CVG: 0600 EDT

IOP#4: CVG ASOS Observations

TAF issued 00 UTC 7/19/22

FTUS41 KILN 182326

TAFCVGTAF

KCVG 1823267 1900/2006 VRBO3KT P6SM FEW040

FM190600 00000KT 4SM BR FEW250

FM190800 00000KT 2SM BR FEW002

TEMPO 1909/1912 1SM BR SCT002

FM191400 00000KT P6SM SCT015

FM191600 23005KT P6SM SCT035 TAF Fog, vis </=4 miles @ CVG Obs Fog, vis </=4 miles @ CVG
FM200100 20004KT P6SM FEW250= /

30 e s =100

RH B __,74".;»-\«—;"'-"" . SO
& \

w7
| UK-Fixed

15

"
wn

RH (%)

(%]

Temperature (deg C)

Temp

18.8 19.0 192
Day of July (EDT)

19.4
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TAF Performance

0000 UTC Issuances valid at 0600-1200 UTC

IOP  Start Start-End Profiling Sites  Flights Max Min Min TAF-performance

Date (UTC) Time (UTC) (Hover1/51000) CVGRH CVGVis CVGVis Case Type
(%) (miles) (miles)
1 03-02-2022  0300-1100 Airport/Villa 24 82 7.0 10 CVG Correct Null
LUK Correct Null
2 06-24-2022  0300-1045 Airport/Devou 26 70 10 0.75 ﬁ‘)’fﬁ?”ec‘ Null
3 07-13-2022  0300-1045 Airport/Giles 30 97 8.0 5.0 CVG Correct Null
LUK False Alarm
@ 07-19-2022  0245-0915 Airport/Giles 26 100 1.75* 0.25 ED/E Slzlefpredided intensity/duration

5 08-11-2022  0300-1015 Devou/Giles 30 100 7.0 0.25 CVG False Alarm

LUK Underforecast
(timing/duration/intensity)

6 09-15-2022  0300-0915 Airport/Devou 26 100 6.0 0.25 CVG False Alarm ) )
LUK Underforecast (timing/duration)

*1.75 mile visibility at CVG lasted only 5 min

Case Study Event based TAF %correct for IOP#2-6 (CVG,LUK) = 30% |

IOP#4 UAS vs ILN Radiosonde

Temperature 18-19 July 2022 Relative Humidity
. sy o7 . 1
19 EDT | [ Sonde !
001 08 EDT
é Hover1 { 505
E 01 ! ! 19 EDT Hover1
£ i [ |
=2 3 {
3 : uo:
50
. { .
NP EPEPE I. Lol LA N T | : —d ol :
16 18 20 22 24 26 28 30 ' a0 80 B
Temperature (C) Relative Humidity (%)
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IOP#4: UAS Observations of RH

$1000 @ Giles Park

%
'20? " ‘ 100
100/ | o7
_ [ a4
3 | o
< {
E- Ba
< ] H 8s
s i
z } 78
78
N K
1 70
2 0 2 6
Lecal Time (EST)
Hovgrj @ Alrport %
t20f i
1 | a7 \
oot il Fixed
3 sl 9 | 208
= \
E 2 : \
20 - | S Mo /
& | 82 v Airport
Z 40/ - % 576m Hover1 UAS
2 iy R 5 ASOS
1 & i 273 m
o - 70 e e B s SS
2 6

2
Local Time (EST)

WRF Model Simulations (NoDA)

D01 — 3 km
» Simulations Conducted for .
IOP#3-6 4o
* Initialized at 0000 and 0400
UTC from HRRR IC/BCs 44°N
*  HRRR physics suite
* 8 simulation total a2°N e
D02 — 1 km g -
38°N ' X . -
36°N
34°N
32°N
30°N

95°W 90°W 85°W 80°W 75°W
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IOP#4: Issued:0400_FO07h_Valid:_1100UTC

Red WRF vs METAR: Relative Humidity and Wind  run1 WRF Visibility Forecast  runi
Arrows = obs b5 ‘°’9ff“ VERSLC G e zcmonw: GSD VIS k=1 O7-h forecast vald at 2022071911 from 2022071904
s R T = SR T o
g e ¥, 2 Hhel T > - - ) A
J Y B ey 227 ] P B o o ol
Pt i 2 L4 ARG L e A -4 'T L.
P 3 ' PR i e o I
| Cmcne

H Tl

400 800 1600 3200 4800 8000 16000 32000

Visibility (m)

*HRRR Visibility from UPP
13

IOP#4: Issued:0400_FO07h_Valid: _1100UTC

Cloud Water Mixing Ratio (g kg-1) Visibility (m)
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Model Evaluation: IOP#4

Comparisons within 100 km of CVG
All Runs/All Times

CVG and LUK Only

All Runs/All Times

RH 100%
vastly
underpredicted

100F™ AT 1005 3
B
90f BRI % I L
F . =3k, z .
T sof EARIN T % R
70F P B 70 L7
é ")/'; . ‘..: .-' ‘:l -' 1 E . T .
60F SRS 60 . ) .
‘/ . - -
SR B L e E
50 60 70 80 90 100 50 6l 70 80 90 100
Observed RH (%) Observed RH (%)
Model Evaluation: RH IOP#3-6
Comparisons within 100 km of CVG CVG and LUK Only Sa";?ym%

Model RH (%)
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All Runs/All Times
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Model Evaluation: RH and Visibility Distributions

Q.5 O5F © - 0o e e e e ,/,_
o4 E 04f [
{
g e W
%”‘3 3 2 03F [
3 ~t 5 . i
g 4 £ J
202 /3 T ok Model [
& ASOS Obs / o £ 02 /N
] rd '
ot e a—t"—+ Model E 0.1f ASOS Obs I3
e _:/r T A\\ . Py
00 b e 0.03\}!"/ N e — ]
50 60 70 80 90 100 o ) p p . 0
RE (%) VIS (miles)

Comparisons within 100 km of CVG
All Runs/All Times

Summary/Next Steps

Six IOPs have been conducted — (4 good cases collected)
UAS observations capture evolution of lower portion of the
stablizing / moistening boundary layer better than sounding 90
km away.
Initial evaluations of 1 km NoDA WREF runs indicate dry bias and
underprediction of the frequency of visibility restrictions of 1-4
miles.
Further exploration of model skill & visibility diagnostic needed.
Perform Observing System Experiments (OSEs) with DART
(EnKF)

¢ Conventional Obs Only

* UAS + Conventional
30 min cycling / 40 members, with free 10 member ensemble forecast every

2 hours (04, 06, 08 UTC)
— Importance of resolving river valleys

* Resolution of terrain features
* Land/water surface type distinction / river water temperatures
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NCAR

Status Update from Product Development Teams

AOAWS-RU Project Management Review Meeting
October 28, 2022

Aviation Applications Program

Research Applications Laboratory

OAWS-RU Project Management Review Meeting Oct. 28, 2022 2022 UCAR. All rights reservec

N

NCAR

Task 1. Update the In-flight Icing(IFI) Products

Taiwan FIP2 and CIP2
Status Update

Gary Cunning & Dan Adriaansen

Aviation Applications Program

Research Applications Laboratory

OAWS-RU Project Management Review Meeting Oct. 28, 2022 2022 UCAR. All rights reserved
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N Taiwan FIP2 and CIP2 Status Update

NCAR

» Created special WRF runs over CONUS
— WREF configuration selected to closely as possible match CWB’s WRF

— Four time periods (list them) [“domain | axiay | nx | ny | nz |

« 01/13/2022 — 01/23/2022 388 776 61
« 02/05/2022 — 02/14/2022 = & &
« 03/072022 — 03/17/2022

« 03/21/2022 — 03/30/2022 ETIET T T Ty Y]

YSU (Yongsei University)
Original MM5 Monin-Obukhov
Noah

[ microphysics |

Goddard 4-ice

Kain-Fritsch (d01 only)
parameterization

RRTMG

RRTMG

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 3

N Taiwan FIP2 and CIP2 Status Update

NCAR

* Collected HRRR model results and observations for the time periods
— GOES-R satellite, GLM lightning, METARs, MRMS radar mosaics, and PIREPs
» Created GitHub repository for TFIP2 and TCIP2 source code and parameter files
« Built and installed FAA FIP2 and CIP2 applications on server
» Performed initial adaptations of FAA FIP2 and CIP2 applications
— Created process to calculated one-hour accumulated precipitation fields for TFIP2
— Created new version of CipAlgo, by removing the use of 3-D dual-pol moments. Application only uses 3-D radar reflectivity
* Built and installed TFIP2 and TCIP2 applications on server
* Processed data four time periods
— Ran FAA FIP2 applications
— Ran TFIP2 applications
* Performed comparative analysis between FAA FIP2 and TFIP2

— Results documented in recent deliverable
—  TFIP2 performance close to FAA FIP2
— Consider TFIP2 configuration the baseline going forward

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 4
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N Taiwan FIP2 and CIP2 Status Update

NCAR
5hr — 24hr forecast leads were compared. § o e i i
17,989 PIREPs were used in the study ol
Variation across all forecast hour leads is very P T T T R B TR T T T O i
similar. o :
At most, the performance of TFIP2 is no L i ¥ D =
more than 10% lower than FAA FIP2. g,
Because of model differences, improvement 1 o} S v Xt S U S N e SO NS S S i s
of TFIP2 may require considerable effort that would ~ ,, resrisrs
fall outside adjustment to configuration parameters ... L
The similarity of performance highlights the ‘_e'r.a R e B e
robustness of the FIP2 algorithms oy
B T L T T N T S )
o I == S L e
£
%% v #: 6is 8¢ A 63 G oe 0@ 6% 08 68 08 S &M 64 S48 G am Lo

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. Allrights

N Taiwan FIP2 and CIP2 Status Update

NCAR

Next Steps
* Complete TCIP2 baseline with the special WRF runs over the CONUS
» Prepare for user feedback exercise

* Preform TCIP2 & TFIP2 verification, following the plan, with data over the Taiwan domain collected
over winter.

» Prepare and deliver source code, along with build and install scripts
» Prepare and deliver final training sessions

Review of Deliverables

Draft plan for testing & verification of CIP & FIP v2.0 provided as part of quarterly October 15, 2021 Delivered & Accepted
report

Design document April 15, 2022 Delivered & Accepted
Report on test results provided as part of quarterly report October 14, 2022 Delivered

Final version of testing & verification plan December 2, 2022 In progress

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. Allrights resel
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N Taiwan FIP2 and CIP2 Status Update

NCAR

Review of previous accomplishments

< Initial datasets were reviewed for completeness for the TCIP2 and TFIP2 systems. It was confirmed that the Goddard
microphysics package is part of the CWB’s WRF configuration. TCIP2 and TFIP2 will be adapted to use CWB model results

< Files from 10/9/21 in the archive datasets are being used to configure initial versions of TCIP2 and TFIP2. All inputs have
been converted to MDV or SPDB formats for the downstream applications to process.

« Documents from the previous phase were reviewed to establish a rough outline for the test and evaluation processes for the
icing products. With information gleaned from the previous phase a test and evaluation plan was developed for TCIP2 and
TFIP2.

« Initial investigations into the utility of voice PIREPS and anti-icing indicator data from airlines. The limited number will
relegate them to be used in conjunction with any icing case studies that become a part of the testing and verification
processes.

* Underlying libraries that support the MDV file format have been updated to write CF-1.6 compliant NetCDF-formatted files.
These libraries are part of TCIP2 and TFIP2 builds.

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oc ) 2022 UCAR. Al rights reserved

NCAR

Task 2. GTG

Graphical Turbulence Guidance

Wiebke Deierling, Hailey Shin, Jason Craig, Julia Pearson, Teddie Keller, Jeff
Hancock, Greg Meymaris, Bob Sharman

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 ) 2022 UCAR. Al rights reserved
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N GTG Deliverable Tracking

NCAR
AOAWS-RU  Deliverable Due Date Status
Task #
Ran initial GTG4 set ups in
Verification report detailing the implementation as December 2, 2022 archive mode for WRF domain 1
2 part of quarterly report and 2 output data. Evaluating
initial ~performance based on
statistics and case studies.
Worked on case selection and
Status report on activities performed as part of December 2, 2022 studies for product development.
2 quarterly report Investigating in situ and NTDA
EDR data for GTG tuning and
verification.
Investigating feasibility of GTGN
2 GTGN implementing plan December 2, 2022 and as part of that investigating
possible input data sources.
Aviation Applications Program
Research Applications Laboratory
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 ©2022 UCAR. Al rights reserved. 9

N GTG4 System Readiness Status

NCAR

Subsystem

Initial Diagnostic Mapping to
Algorithm functionality EDR and Diagnostic Final Calibration
Selection (Calibration)

Instance’

D1 - GTG4 CAT component Tasking IA#19

D1 - GTG4 MWT component Tasking IA#19

D2 - GTG4 CAT component Tasking IA#19

D2 - GTG4 MWT component Tasking IA#19

Tasking IA#19

D2 - GTG4 CIT component T2 T2
Notes: StatusK
- D1-GTG4 will not include CIT because of its coarse grid spacing. ey Subsystem Development Phase
CIT has been developed for higher grid resolution <= 3km G Code Development
Final calibration requires sufficient in situ data that is still bein o Testing and Configuration
q 9 T2 | Testing with CWB Sample Data

collected through mid of next year
Aviation Applications Program Assessing Performance and Fine Tuning
Research Applications Laboratory Ready to Deliver

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved. 10
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N Prototype GTG4 — D2 (CWB'’s 3-km WRF)

NCAR

Valid time: 09 UTC April 24, 2022
9-h forecasts at FL340

r —~———s " BrS

son CI component GTG4 (CAT, MWT,

- - ~ EDR %W amen ek en e ee e EDR

Aviation Applications Program
Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 1"

/]

NCAR
Task 3. NTDA
AOAWS NCAR Turbulence Detection Algorithm
Gregory Meymaris, Jason Craig, Scott Ellis, Wiebke Deierling
Aviation Applications Program
Research Applications Laboratory
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 ©2022 UCAR. Allrights reserved 12

31




N NTDA Deliverable Tracking

NCAR
AOAWS-RU  Deliverable Due Date Status
Task #
Status report on activities performed and the December 2,2022  Continuing to evaluate the C-band radars,
results of the radar data evaluation provided making adjustments to the Gematronik
3 as part of quarterly report ingester as needed. Case study analysis is

on-going.  Evaluation of the radar data
quality, and operating modes continues.

Aviation Applications Program

Research Applications Laboratory

gement Review Meeting Oct. 28, 2022 ) 2022 UCAR. Al rights reserved 13

N NTDA Upgrade Readiness Status

NCAR
Instance Algorithm functionality
NEXRAD Ingester Component A
Gematronik Ingester Component T2!
NTDA Polar (Radar by Radar)
T2
Component
Mosaic component T12
Notes Statusk Subsystem Development Phase
1. Adaptations are being made to accommodate new ey
Gematronik radars. Much effort was put into C Code Development
understanding the format and operational modes of T Testing and Configuration
the new radars. T2 Testing with CWB Sample Data

2. Much of the work here will depend upon the radar
selection, which is on-going. A preliminary radar
selection will be made this phase, with a final R Ready to Deliver
selection made in IA19

A Assessing Performance and Fine Tuning

Aviation Applications Program

Research Applications Laboratory

WS-RU Project Mal

ment Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reservec 14
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N Example from 2022/05/22 from Gematronik Radars
nean  Composite of “raw” EDR before/after addition of CWB C-bands

“raw EDR" from CWB S-Band Gem from 2022/05/02 07:05 , “raw EDR" from CWB S-/C-Band Gem from 2022/05/02 07:05

Latitude (deg)
Latitude (deg)

118 120 122 12a 118 120 122 124
Longitude (deg) Longitude (deg)

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 15

N\

NCAR
Task 4. Update the Cloud Top Height (CTH)
Prediction Products
Status Update
Including Convection Diagnosis Oceanic (CDO) and CDO-
Lite
Ken Stone, Dan Megenhardt, Josh Lave, Tom Blitz
Aviation Applications Program
Research Applications Laboratory
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N CTH/CDO Deliverable Tracking

NCAR

AOAWS-RU  Deliverable Due Date Status
Task #
Validation report for the convection Under Development.
4 extrapolation performance provided as part ~ December 2, 2022 A large portion of the
of quarterly report statistical verification/analysis

has been conducted.

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved. 17

N System Readiness Status

NCAR
Subsystem
-Lite 2 H -Lite-

s CTH CDO-Lite CTH-Extrap CDO-Lite-Extrap

WRF D1

WRF D2
Notes StatusK Subsystem Development Phase
1. Intersection of WRF domain(s) with Himawari Y

footprint using regular rectangular grid. c Code Development
2. CDO-Lite does not use Lightning data. T1 Testing and Configuration
T2 Testing with CWB Sample Data
- Assessing Performance and Fine Tuning
Aviation Applications Program R
Research Applications Laboratory Ready to Deliver =
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved. 18
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N System Readiness Status

NCAR
Subsystem
2 H H
ey CTH CDO CTH-Extrap CDO-Extrap
DFIR A T2 A T2
Notes StatusK Subsystem Development Phase
1. Intersection of FIR domain with Himawari footprint Y
using regular rectangular grid c Code Development
2. CDO uses Lightning data. T1 Testing and Configuration
T2 Testing with CWB Sample Data
A Assessing Performance and Fine Tuning
Aviation Applications Program R
Research Applications Laboratory R Ready to Deliver o
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 19

1 Sept. 2021 .
Valid: 0940Z

Himawari .
WRF D2

Aviation Applications Program e LT
Research Applications Laboratory
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 ©2022 UCAR. All rights reserved 20
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NCAR

Task 5. C&V (FOCAL-QM)

Ceiling and Visibility Enhancements
FOrecast CALibration — Quantile Matching

Jim Cowie, Bill Petzke, James Pinto, Dan Megenhardt

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct 2022 UCAR. All rights reserved 21
= Deliverable Tracking
NCAR
AOAWS-RU  Deliverable Due Date Status
Task #
5 Results of calibration system tests on historical data April 15,2022 Delivered with quarterly report #4
Part I1T (Dec 2021 - Feb 2022)
Results of calibration system tests on historical data July 15,2022 Delivered with quarterly report #5
5 Part IV (Mar — May 2022)
Results of calibration system tests on historical data October 14, 2022 Delivered with quarterly report #6
5 Part V (Jun — Aug 2022)
Results of calibration system tests on historical data December 2, 2022 To be delivered with quarterly
5 Part VI (Sep — Nov 2022%) report #7

* Due to time constraints, only part of November 2022 will be
used in the evaluation.

Aviation Applications Program

-RU Project Mana

Research Applications Laboratory

2022 UCAR. All rights reserved 22
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System Readiness Status

NCAR
Subsystem
Ingest Calibration Forecast
Instance’ (METAR, 3KM WRF, UPP) (PtGridFrequencyMatch) (CVmodelCal)
Ceiling R A A
Visibility R A A
StatusK Subsystem Development Phase
Notes ey
1. Calibration of ceiling and visibility are performed in C Code Development
parallel, forecasts of C&V are produced in series T1 Testing and Configuration
from latest WRF/UPP run. T2 Testing with CWB Sample Data
A Assessing Performance and Fine Tuning
R Ready to Deliver
Aviation Applications Program
Research Applications Laboratory
N ) 1
a Example of Forecast Calibration

Ceiling

1 .
Aviation Applications Program

Research Applications Laboratory
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NCAR

Task 6. ASPIRE

AOAWS Short-term Prediction of Intense Rainfall and
Echotops

James Pinto, Dan Megenhardt, Dave Albo, Tina Kalb, Joe Grim, Sue Dettling

Aviation Applications Program

Research Applications Laboratory

AOAWS-RU Project Management Review Meeting Oct ) 2022 UCAR. Al rights reservec 25
o ASPIRE Deliverable Tracking
NCAR
AOAWS-RU  Deliverable Due Date Status
Task #
Initial version of AOAWS-RU Blending installed at August 12, 2022 Run in archive mode for case
6 UCAR study, Sample files from ASPIRE
V1.0 delivered.
As negotiated, provide examples, either via case December 2, 2022 Calibration Tuning complete,
studies or a real-time feed, of blended (radar + NWP Statistics and Weights modules
6 model) reflectivity forecast data and performance tested. Case Study periods
metrics to CAA provided as part of quarterly report selected.
Blending performance assessment document December 2, 2022 Validation scripts developed.
6 describing the characteristics of the blending system

and the skill of the short term forecasts provided as part
of quarterly report

Aviation Applications Program

-RU Project Mana

Research Applications Laboratory

) 2022 UCAR. Al rights reserved 26
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N ASPIRE System Readiness Status

NCAR
Subsystem
s Bimaalkiia? Model Model Phase Dynamic Heuristic
Instance’ 9 P Calibration Correction Weights Blending

Composite

Reflectivity R A & 2 2 2

St e R NA T2 NA NA T2

Heights

Rain Rate R NA T2 NA NA T2
Notes
1. Storm Top Heights and Rain Rate use same StatuskK

motion vectors, phase correction and weights as ey Subsystem Development Phase

derived from composite reflectivity. c Code Dovel "
2. Script being developed to optimize performance for ode Developmen

hourly model output. T Testing and Configuration

T2 Testing with CWB Sample Data
A Assessing Performance and Fine Tuning
Aviation Applications Program R
Research Applications Laboratory R Ready to Deliver o
AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights reserved 27

N Example of Model Reflectivity Calibration

NCAR

RWRF Calibrated-RWRF Radar Mosaic

AOAWS-RU Project Management Review Meeting Oct. 28, 2022 © 2022 UCAR. All rights
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|IA#18 Project
Management Review
Meeting

Friday, October 28, 2022
01:00 UTC

Attendees

CAA: F5FE » Ching-Yao Chuang, David Kuan, Yiping Hsu, Chia-Wei Lan > & 1HZE » &
Efie, Chia-Ling Wu > Li-Wei Kuo

[ISI: Jeng-Dar Tsay, Yi-Heng Lin

NCAR: Rong-Shyang Sheu, Gary Cunning, Greg Meymaris, James Pinto, Jim Cowie, Ken Stone,
Larry Cornman, Wiebke Deierling,

Agenda

1. Opening remarks — Chief Yu
NCAR recent science and technology highlight presentation — Recent advancement in
Automatic Dependent Surveillance-Broadcast (ADS-B) Derived Turbulence — Larry
Cornman
3. Coordination between 1I1SI and NCAR — CAA, 1ISI, NCAR
a. CAA high-performance computing environment is ready for NCAR testing
i. User accounts and service accounts have been set up
ii. NCAR access IPs (from aoawsru{1,2}) have been provided to IISI
iii. All packages have been installed, including Intel oneAPI packages.
1. Still needs NetCDF libs (and the dependency, e.g., HDF5, szip)
compiled with Intel compilers. Currently of lower priority

1ISI: Please let us know if there are any updates on the Ansible
YAML file for third-party package installation.

b. Plans for algorithm testing in CAA test environment by the end of 2022
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i. Goalis to verify algorithms capable of using input properly and generating
output for validation

ii. Candidates TBD

Integration of NCAR products/processes monitoring into system monitoring.
Possible options:

i. System monitoring reads and parses SysView information for subsequent
use. This requires that NCAR turns on SysViews, which was not in NCAR
planning.

ii. System monitoring reads information from processes/utilities that generate
information that is used in SysView. No need to turn on SysView, but need
to run procmap and datamapper regularly

1ISI: We agree with NCAR. Item (ii) is a better way. More discussions of
technical details between NCAR and IISI will be held after the middle of
December to ensure a mutual understanding of the design details. This
system will be ready by the end of May next year.

Other than products/processes monitoring, what other items in system
integration planning require coordination between IISI and NCAR? Are there any
areas in which NCAR can assist? Is there a system integration plan? If not at the
moment, when is it expected?

lISI: (Yi-Heng) Indeed, we are working on system integration now. We will let
TAMC and NCAR know if we need more assistance from NCAR.

We plan to discuss with NCAR about technical details of data injection, data
arrival notification, trigger mechanism, etc., in early November. The flow of

injecting data, computing algorithms, and delivering output data to the data
center could be materialized by the end of March next year.

On aviation meteorological information reports, currently TAC is in use. Can use
IWXXM reports moving forward.

4. Progress updates

-0 a0 T

In-flight icing — Gary Cunning/Dan Adriaansen
GTG4/GTGN — Wiebke Deierling

NTDA — Greg Meymaris/Wiebke Deierling
CTH/CDO - Ken Stone

FOCAL-QM (C&V) — Jim Cowie

ASPIRE — James Pinto

41



5. NCAR recent science and technology highlight presentation — Assimilating Uncrewed

Aircraft System (UAS) observations to improve fog prediction: Field Study Description

and Initial Findings — James Pinto
6. CAA/NCAR coordination discussions
a. Use of lightning data in GTGN and CDO
i. Infact, GTGN team will do more investigation before finalizing the decision

whether to use lightning data in D2

ii. Lightning will be used in DFIR

1.

Recommendation is in display call it CDO-Lite for D1/D2 results;
retain CDO for DFIR results

b. Product output levels

i. Products on 3D:

1.

Notes

TCIP2/TFIP2 — can use the 1000 ft (lower levels) and 2000 ft
(higher levels) with additional levels corresponding to 925 and 850
hPa levels

GTG4/GTGN — currently 1000 ft; need more work to accommodate
the extra levels corresponding to 925 and 850 hPa levels

NTDA — normally uses 3000 ft interval; there are only limited
altitudes; CAA suggests preserving the 3000 ft interval but adding
two additional levels roughly corresponding to 925 and 850 hPa
levels. And we also will discuss this issue with 1ISI.

There may not be any products going all the way to 55,000 ft;
GTG/GTGN can go that high; but does not quite make sense for IFI;
can just go up to 45,000 ft; NTDA also can go up to 45,000 ft
Forget about 2000 ft intervals; use consistent 1000 ft intervals
throughout for IFl and GTG/GTGN

1. On using IWXXM reports, all algorithms, except GTGN, read observations from SPDB.
NCAR has already developed the IWXXM -> SPDB utility. However, we need to look into
how GTGN reads observations (METARs)

2. Question raised over C&V inconsistent calibration results from season to season. Jim

suggests using a longer period of data (3 months, instead of 1 month currently) to use

for calibration; suggests even going back as far as 1 year. The latter is challenging.
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3. Question on the turbulence results — how the CAT/MWT and the CIT component
combine into the overall result. It is done by taking the maximum values from each
component and adding them up.

4. Yiping asks the best way to present the CDO results of analysis and 1-hour extrapolation.
Ken suggests the results at these two times can be overlaid, with the 1-hour
extrapolation results bounded by contours
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