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COMET Cemgduieat hang Modul es:
CD Training Modul es:

1. COMAP SyMpmerumabn®wdatheonPr
Present at inocnl uAdricnhgi #Tehwkebe MbW ul e s

2. ASMET -e S\waetteelolriodforgiyca,n Vol ume 2

3. ASMET -e S\waetteelolriodforgiyca,n Vol ume 1

4 An MCS Mafir DX (wmclsuodsicnagl eMeConvect i ve
SystemsLBEgeal BodoBew(v. 3.0)

5.Review of naQEeS yIl R nict edi agdWIi oi ng
Applications

6. METED Aughbhstvel998

7. Satell iotleogMet elssriGQES hSounder

8. SatellitgegyMe€CavoeobmwgdG@®ESUlsmager D

9. Hy dr ol oeg yMeftoero rtoBlsoigci sHy:dr ol ogy f or
Headwater Forecasting

10. SatellibgyMeRemobUsSergsihg New GC
| mager

11. Anti cinpvaetcitnigv eCoSt arem 8hdu&vol utio

12. Fire Weat her
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13. A Convoercmt iMaet rStx : eBauro yDaenpceyn/dSehn c i e
14. Forecad9qtavParidcaebslse iamdb dtals e€CDf or ma

15. Mari neogVMet(awradlltalhb |ICeD iamdod aser f or

~

CBL(computer-based training)CD | ists

http:// wwwcabome teus//mondduelx . ht m

Pyt hon Tkinter

Pyt hon
http:// www. pyt hon.
Uni x Li nux
MS- DOS MS- WI NDOW 95/ 98/ NT
Pyt hon ++ C
Pyt hon ++ C Pyt hon
C + Tkinter
Py hon C+

Pyt hon
AOAWS
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MD S AOAWS icing product: raw M
>MM5 | ngest-->MM5 MDS files compute f|

pro-jection, compute icing

TAF ST -

Pee W Him Fudalli wedi Hmg
Fraee LE IR T FORSCANT Ean: 00401 P8 iRl
11582 L119% 1118 1228

s Composibe 20017017048 27:040
Ts. EES winds 28D 2 F1/04 07:00 TIC
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Pags, Vidw Mape, Products. Windi Mipiie

[5=114 L L] Raload Faget Routa URL-

Frame 12; 2001/00,04 0730 FORCCAST Ran: 2001,500,04 00 Flight Level 250 Cuprent Thime: 2001/00,/04 0750
s 11TE 1L1BE 11%9E 120E 121E 122E 123E 124 125E

e Icing_all_levels Compoesite 2001/01/04 0&.00

AOAWS MDS paltaeame{dmmes Yu)
TDRP--Tabl e-Drive Runti me Par ameter
TDRP consi st of a small stand-atoona C | i |

program which hel ps both the ucsteirvelnyd t he

25



with any parameters needed for a program
. TDRP is written in ANSI-C, and somleyguainr ech | y
to build the system which congiptegofam he

"tdrp_gen. Both C and C++ are supported

The user interacts with a TDRP-based progr .
. The command | ine:
Command | ine arguments all owtehefusen to

and check which parameters are set.

. The parameter file:
The parameter file contains ¢hreamawialmet er
use. Editing this file allows bhecuser t
parameters to control program execution

The programmer goes through the TBDRPewing

based program

.Create the parameter file
. Run "tdrp_gen" to generate the TDRP code
.Create an override |ist from the command

.Load the parameters
. Three advanced programming topics includ:
1. Changing TDRP parameter from within a
2. Saving out alternative TDRP parameter
3.Creating multiple TDRP modules for a
4. Creating multiple TDRP classes for a .
THE USE I N GENERAL:

. print_procmap

26



. print_procmap_tdrp_usage

. print_procmap_print_params>>abc. cccc
. Vi abc.cccc

. print_procmap_par ams abc.cccc

ps: TDRP is written by Mi ke Dixon of NCAR

AOAWS Sat ®&apwPndddite Nil es
*MD S Cl oud Height GMS ( TAMC 02
I R , MM 5 )
* NCAR " Cloud Height" "Cloud Top Height"
"Cloud Height","Celling"
"DATA" , " NAV" , "Chksum"
( ) . "DATA" , " o "
"NAV"
"DATA" , "NAV" , NCAR "NA
, "NAV" ,

FIlight CandgMPyaduct Nil es
*Flight Category Product Met ar , Cel

, Cel ling

27



*FIlight Category Product Met ar

Speci l ngest , FI ' ight Category Produ:

AOAWS LEWAB SPave J.
LLWAS Alteetlonerpil!] M.

wind shear & aircraft

*

Fujut a , ,
, Mi croburst, Downbur st
, , Fujut a , ,
, Mi crobur st (gain, |l oss),

, . Mi crobur st

* Downbur st

Downbur st ,

, go around

wi ndw shear detection

28



downbur st, microbur st ,
Wi nd Shear ,

TDWR( Ter mi nal Doppler Weather Radar):

47 , , _ ,
10KM , ,
, Gust Front, Storm Motion, Pr
I ntensity, Mi crobur st

WSP(Wind Shear Processor

ASR , , Wi nd Shear
LLWAS
) , NCAR
, Wi nd Shear , ATC- - >Pi
25 : 1~5KM . Mi cr
burst ( , ) .
AOAWS- - LLWAS ( AAD)

rul e: WS(Wind Shear) | osses: -15KT~-29KT, g

MB( Mi croburst) | osses: >-30KT

10A WSA 40KT+ 2MF (RWY 10 Approaicrh,FNA ndsh
2 Mil es)
10D MBA 47KT- 1MF

Gust Front gai n, "WSA"
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WS/ MB

LLWAS AOAWS

1. ( ) , Low Lever Wind Shear

2. LLWAS

AOAWS iodogtpr Mi ke Di xon

1. Gl azed icing (Clear icing)

2. Ri me icing
Gl azed icing:
| arge droper
Gl azed icing
Ri me 1icing : (superc
l i gui d water) small droper
AOAWS icing product: raw MM5 filses-->MM5
compute flight
-jection, compute
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I ntroduction [tao MeEeThd MBETS Manager

SCBnhhenhwer khgobodyT&8ection (NETS)

Introduction to NETS

Marla Meehl
NETS Manager

SCD Network Engineering and
Technology Section (NETS)

October 4, 2000

d NCAR Scientific Computing Division 1

Supercomputing ?Communications ?Data

Computer Natwbyk @QSRAP Tres
Firewal |l s:
Basic Firewall: router , ,
Soft Firewall: : :
, . Hard Firewall :
RAP Network Security Policy
*RAP Exposed , (Basic Rout e

Rel ay

31



, (ssh),
*RAP exposed , www, s s h( tel ne
ftp)
Basic Router:
, exposed (www, POP3, Rel ay ),
(http,ssh, scp)
, ftp ,

( ftp,telnet ports)

1. kernel i pchains, 1ipfwd ( )
2. Deamon c/ etc/init.dconf, /Jetc/int
3. TCP/ 1 P ports:/etc/ host.deny

The Mass Stooag8eByshemBasatLabOctober
OCT/ 05/ 2000 )
NCAR Mass Storage for a New Mil hgnngum: A

Change, Scale and Complexity in an Evol vi

I ntroduction: 1. Mass Storage System?( MSS) .
Storage system yvwnhdi doph g to
performance tootkWhich is
whol e story

2. This talk is aveod& saé&€eMSS
what it provide®havWhato cha

provide what i tOldjoest Contr

32



Orientation and I nformat.
MSS as a part of a Comput
MSS in the Mar ket Pl ace

MSS customers aad the evo!

Radar WEat henst Dave J.

X Band: =03cm, Bean Wi dth=1 deg
C Band: =05cm, Beam Wi dth=1 deg
X, S
S Band: =10cm, Bean Wi dth=1 deg =
ASR- X : =20cm
cloud drop :10um
drizzl e :100um
rain c1lmm
50 dBz: Hail
30 dBz: Rain
0 dBz Drizzl e
CHAFT: : , CHAFT 1/ 2

Dave J, (ATD) , , CHAF
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CHAFT
SCAN
SURVEI LLANCE SCAN
VOLUME SCAN
SECTOR SCAN
RHI (Range- Hei ght
PPI (Pl an Position
CAPPI (Constant

Doppl ar Radar:

COMET CBL Mod
Main Menu

1. Roundtabl e

|l ndi cator)

|l ndi cator)

7

Al ti tude

. ( SMART! !)

SCAN
SCAN

Pl an

N WP

SEGl: I ntroduction

SEG2: What

does

t

FUNCTI ONAL

Di scussi on

09/ 06

he term " NWP"

Position

l ndi

really

COMPONENTS OF AN NWP

DATA COLLECTI ON-->QUALITY CONTRO

FORECAST MODELS-->POST- PROCESSI

(VERI FI CATI ON)

SEG3: How goo
How f ar
SEG4: What ki

SEG5: How ar e

d

ar

e

have

nd
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3.

forecasters?

SEG6: What should forecasters expect t

. CONSTRUCTI NG AN NWP SYSTEM 09/ 06

Ql: I f you want to make any kimd of wea
Need to have before you can? begin d

ANS: DATA COLLECTI ON

Q2: Once we have data and they are comr
what i s the next step befohmha they a
NWP system.

ANS: QUALI TY CONTROL

Q3: Once you have observationstyhat hav:
What step i s necessary to peovide t
numeri cal model grid?

ANS: ANALYSI S

Q4: Now that we have suitable itmitial ¢
make the forecast?

ANS: FORECAST MODELS

Q5: When the numerical forecastois comp
convert the output to useful guida

ANS: POST- PROCESSI NG

Q6: Al'l systems need feedback tdo see ho
to facilitate i mprovement. hWhat ste
strengths and weaknesses of an NWP

ANS: VERI FI CATI ON

Exploring the Components of an NWP Sy
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DATA COLLECTI ON:
Aircraft (Al REPS, ACARS) , , SHI P
- MAN) , PROFI LER, WSR-88D , , , R
QUALI TY CONTROL
1) Rejection Lists
2) Gross Error Checks(2->3,2->4)
4) Nei ghbor Checks <---- 3)Tempor al
5) Manual Correction
ANALYSI S
Conversion of Data:
u, v(wind), , , ,
Objective Anal ysi s:
A Definition
The Analysis Equation
The Analysis Process
Data Assimilation
A Definition
4-D Data Assimilation( )

Furture Techniques

Forcast Model Equation
Forecast Model Equation
Forecasting as an Initial Value Pr .

The Primitive Equations

Model Geometry

36
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Vertical

Boundary Conditions
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Spectral Moedl s
Physical Processes
I ntroduction

Stratifrom
Convection
Boundary Lay

Future Trends

Ensembl e For

Veri fication Sec
A: Introduct.i
B: Two Verifi
C: Statistica
D: Presentat:i
E: Verificati

F: Veri ficat.i

OCND Program Re
Oceanic Concect.i
Satellite-Digita
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UA ACARS , :

( ) ACARS Printer,

Description of work

to support the development and phased e

operational weather hazard disseminati o
aviation operations in oceanic and remo:
Il ntent is to provide a timely summary o
hazards to airline dispatch centers, ai
centers, and to the flight crews of en |
weat her products developed in this eff o

designed for use by non-meteorologists

di ssemination to aircraft via existing

Participants in the OCND/ S-DARS activit
Airlines, ARINC, FAA Oakland Center and
Jeppesen, Naval Research Laboratory ( Mo
for Atmospheric Research, NOAA's Aviati c
City), Rockwell -Collins, and United Air

airline operational contr ol center in C

OCND Phase 1

NCAR shall continue to provide the over e

38



Phase

Vv

a

t

1, as well as provide theawedt her i

he ARI NC GEOMAP or CI DD displ ays.

a) Provide access to NCAR's real -ti me
b) Conduct an operational demonstrat:i
real -time satellite data fosr ident.i

and extent of oceanic convective s
from the U.S. to Australiaoand New .
will concentrate on the noetarnal p
2 hour per day, 7 day per week ope:
') The main user of the demdrdstratic
be United Airlines. A weather di
wi || be installed at UAL Dispat
monitor the weather and aircraf:
regul ar basis. At the dirscretion
summaries wil |l be uplinked to U,

1) Anot her main user of the sdemonst

wi || be FAA personnel at the Oa
di splay will be installed at Oa
all owing operational Air Traffi

the prototype weather products

c)ln coordination with the FAA, AWC,

evaluation of the demonstraoti on wi't
the timeliness of t he weat her i nf o
usefulness of the initial pobduct s,

future enhancements.

39



d) Provide software to gener atfe charac
t he weather displays for data | ink

e) Provide software support as needed

OCND Phase 2

NCAR shall continue to provide oowerall c
Phase 2.
This includes research and devel,opment i

NRL, United Airlines, and the Oakland A
shall
afoll ect feedback from coll aborators a

and a User's Wor kshop to be held wi
start of Phase 2 activities. Feedbac
Phase 2 research and devel opment and

demonstrations of new display concep

b)nitiate work to extend OCND capabil:

addi ti onal weat her and hazard aut oma
turbul ence, satellite-based winds, v
and remote areas that use availabl e

S- DARS Support

NCAR shall provide convective weather h

hazard products to support the Ameri can

demonstrations in the Summer of 2000.
apetermine required satellite channel s

correlate with the geographic routin

40



aircraft.
b) Devel op a process for acquiring th
c)Devel op integrated algorithms tha
generation process given the avail ab
| mpl ement these algorithms to supply
graphics to the SDARS dissemination
d) Support as necessary system developn
formatting; data transmissi on; serve
testing; product generation and syste
e)lnitiate devel opment of turbul enc

products to support futurenphases of

OCND St atus
*Compl ete for Phase 1. Running real-tim

Http:// www. rap.ucar .edu/ projects/ ocnd.

Testing end-to-end through UA dispatch

)

*Product to ground users

UA di spatch , Oakl and Center
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FUZZY SOYWOSTOEBM 00 ( Shel dalton)
*Fuzzy systems are used to combine subject
*Fuzzy set theory is the basis of fuzzy sy
*Fuzzy systems provides a framwosk for the
frequently performed by humans

*Fuzzy systems al so provides metuhnokdnso wmr mo

characteristics, much | i ke neur al net wor k.
*Fuzzy | ogic subsumes probablity.theory an:
Fuzzy Logic? ? ,
n ll?
ll!
) ) "OKII
II!
Hi story:

|l s the brain child of Lofti Zadenofn 1965.
l i ngistic variables to combine maeaaxnufedm nf

expert who coundn't necessarily baageify t
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Japanese
Western
Fuzzy Pr
1. Obtain
a. |l ntu
b. Appr
2. Design
a. Memb
b. Rul e
c. Il nte
Hi story
Lincoln

manufacturers have f oudnd nmaal nyys ius.es

engineers are still struggling wit
ocedures
Me mber ship Functions
i tion
oxi mately
Processing
ership Combinati on
bases
rative Learning
of Fuzzy Logic at RAP:
Lab developed a fuzzy qust front al

RAP developed

RAP developed

Fuzzy

| o

gi c i

ADVANTAGES of

1. Corresponds

forward int
2. The math s
3. I nformation

i ncorporate

Pr obl

em

to be

a fuzzy microburst algorithm
a fuzzy Profiler algorithm(-~

now used in many RAP algori:

Fuzzy LOGI C:

well with human "processing"
rpretation.

easy, but complexiadalyvean be &
from "better"™ modeks from ma
sl oved!!
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1. Not " mac
2. neur al n
function.
Net wor
Evolutio
1. Centr

2. 0n Li

3. Compu

4. Di str
Types of
1. LOCAL

2. Backb

3. Metro
4. Wi de
Communi c
1. The s

2. To re
serie

Protocol

1. Segme
2. Encap
3. Conne
4. Order

ho".

ets are often used to ppoddce t h
k | ntOr9o/dlulc/t0iOo(nJ ames Yu)

n

ali zed Computer Systems

ne Computer Systems for exampl e: .
ter Networks for exampl e: AOAWS

i buted Systems

NETWORKS

Area Networ k

one Network

politan Area Network

Area Network

ation Architecture

et of | ayers and pr ot otceocltsuries c al
duce their design compdexs ty most
s of | ayers of | ayers or | evels

Functions

tation and Reassmbly

sul ati on

ction control

ed delivery



5. Fl ow control
6. Error control
7. Mul tiplexing
8. Data Transfer Rul es
|l so 7 Layers
1. Physical Layer for example: RJ45. cabl
2. Data Link Layer for example: ATM. Et her
3. Network Layer for example: Router. | P
4. Transport Layer for example: TCP. UDP
5. Session Layer for example: Socket. NetB
6. Presentation Layer
7. Application Layer for example:6th. 7th
l i ke: NFS. SMTP. TELNET. rcp. FTP. Gopher . WWW
AOAWSOMPBSview by Frank H.
Frank MD S Cl DD , AOAWS 1,000, 000
Cl DD 150, 000 Frank C, C++ Cl
Cl DD
Frank LAB, MDS , :
* Rout e (feet, meter ) .
* Domai n, cross By Frank,
, Frank " The end wusers
ddn care which Domain does data come fr om,

45



Frank , : To be decided by CAA
* WMDS METARS,
1) , : : : Domai n
, Frank

2) , To be decided by CAA or TAM

Computer aNetRvoP k Tr es
Tr es RAP , FL?Z2 ,

, , RAP ,

UCAR/ NCAR has ML(Mesa LAB), FL(Foot hsl | LA
i n FL2(FL building 2, HG&SO is intwRBRAP AWA
SWI TCHs of CISCO Catslyst 6500. Eppdr switct
7(sl ots)x48 RJ45 ethernet port. Soufcfhi cpeor t s
for end users, with no more HUBs down the
" "4 RJ 45 (actived only 1),
(for the future),2 "6C6P" ,
? ( "6 C6P' , ,

' RJ11, 4C4P, Ethernet RJA45

UCAR/ NCAR B Class I P ASDRESS( rry
| P. DHCP, Router Mapping :
, RAP , internet
. ( FTP passive mode) . "EXPORT", " RELAY"

, Router Routing tabl e
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Il ntroduc ADAWSt 8of ewairneg Ehognicneepetrs 09/ 14/

(by James Yu)

Hardward and Sofewar e

Applications

Operating System

Har dwar e

Operating System

1.Unix --Sun OS ( )
--Linux ( )

2. Dos ( )

3. Mac

4. Wi ndows ( )

An Overview of C

| function

1.C is a middle | evel | anguage

2.C is a structured | anguage

3.C is a programmer's |l anguage

Complier VS Interpreter

Compl i er
Source.c-->Complier-->Source.obj-->Link
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I nterpreter

Source-->lnterpreter--->Resul't

Make program

Il ncl ude (from | ibrary

I ntroduct i oknontgo AHornpgort ( by Bil l)

, . UCAR/ NCAR O WWS :

OWWS( Operational Windshear Warning System)

1) TIWT(Terrain-Induced Windshear and Tur bu

( , )
, OWWS
2) OWWS
TI WT ,
Start OCT 1993
Data coll ect MAR 1994--NOV 1995
Concept Devel opment MAR 1994--SEP 1995

Design Phase OCT 1995--SEP 1996
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FAT SEP 1996

SAT MAR 1997
Documentati on APR 1997--JUN 1997
System Accept JUL 1997
T1 WI , ) ,
* Mechanical turbulence dominates(Qravity
*Annual estimated frequence at CLK( :
Mod TURB 19% (69 days)
Sev TURB 0.2% (21 hrs)
Hzds Terrsun-Induced Wi ndshear 0. 2%
NCAR OOWS,
*
*
* TDWR
* remote sites LLWAS
LLWAS, ATC AAD ( )
, ATC
1997 : , NCAR ;
: . Finally Bill said
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news i s good news!!

Power Poi nt




