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Expanding Horizons

Scholasuc 0-590-40148-3 ' $1.95 US - $2.95 CAN

® Ted Haberman The
_ What is GIS? Emperor's _ GIS
New SS

by HANS CHRISTIAN ANDERSEN

Retold by RUTH BELOV GROSS
Pictures by JACK KENT

< Shipley
- Parallel (GIS)
Universe

Olga Wilhelmi — NCAR'’s GIS Initiative
Geographic Information Systems (GIS) Initiative

Mational Center for Atmospheric Research

http://www.gis.ucar.edu/
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Presentation Goals

® “GIS” versus “WPS”
(® A brief history . . . since 1994
“ All Wx Data are GEOGRAPHIC Information !
“ NWS initial response to EO 12096 (1994) claimed otherwise

(Executive Order 12096 — Coordinating Geographic Data
Acquisition and Access, created FGDC)

%4 Selected GIS Applications in Meteorology
$# World Agricultural Outlook Board (USDA)
$# NEXRAD Siting (NWS)
X Satellite Calibration/Validation

< Dr. T’s Fearless Forecasts
&7 GIS and the Global Warming debate (1998)
& Interoperability, web-enabled Geodatabases, JAVA & Linux

GIS Meteorology, Shipley
NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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Spatial-Relational Example
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A Brief History (GIS Wx in NWS)

(® “Examine GIS as an alternative for AWIPS”
— Roger Shriver, NWS AWIPS Program

€™ “GIS is too slow and will never have value for
meteorological data processing.” — Shipley (1994)

& PRC Examines ArcView 1 (1993) - rejected
& Demonstration of Arc/Info to NWS (1995) — rejected

ArcView 3.0 applied to NWS map databases (1997)
AWIPS D2D-ArcView Interface (2000)

NWS GIS Forum established (2001)
Internet Map Server (IMS) prototype (2002)
1rst GIS Meteorology Session at AMS (2003)

NCAR 24Jun03.ppt
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Using GIS to define Forecast Zones
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http:llwww.nws.noaa.govi/geodata

NCAR 24Jun03.ppt
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Upload any Shapefile™
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GIS “MetCalc” with AWIPS D2D
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Meteorological Functions Calculator

GRID field calculator

&} Meteorologial Functions Calculator
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NWS GIS Forum

AWIPS Full Court Press
Volume 4, No.22. December 29, 2000

Geographic Information System (GIS) Forum.

The Systems Engineering Center has set up a list server for the purpose of starting a
dialog on the different types of projects that can benefit from GIS COTS software. The
purpose of the forum is to explore the ways in which GIS can be used in NWS. Users
can subscribe to the forum

(Roger Shriver 301-713-3409 X105)

GIS Survey (Shriver)

NCAR 24Jun03.ppt
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Uoorge fyason Raytheon
NWS GIS Survey

General Questions
1. What office are you answering for?
LMRFC-Slidell, LA
2. Is your office currently using GIS? Please explain.
Yes, for the following:
Daily observed precip analysis and AWIPS text product generation (NEWHYDSIL)
Web graphics including:
a) Gridded rainfall estimates (Stage I1l) in increments of 1,3,6,12,24 hours, 2,3,5,7 day, monthly
and yearly.
b) OPF out to 72 hours
¢) Gridded observed rainfall analysis in 1,2,3,5 and 7 day increments
d) Climate/Drought products derived from Stage Il data and PRISM data
e) Daily basin average rainfall (MAP) from rain gages
f) Flash Flood Guidance (gridded and county) all SR RFC'’s with zoom to each state
In house programs:
a) Flood Outlook Product (interactive)
b) River Flood Outlook (web graphics creation)
¢) Contour analysis/HYD program (interactive)
d) Stagelll-Gage analysis comparision graphics (in-house)
e) DAM-CAT
MAP creation for special events
Background mapping for D2D
Currently setting up demo licence of IMS
CAPS program
3-D Radar

3. If you are not using GIS, do you see a need for GIS? Please explain.

4. What is your office's view towards GIS use? For example, is it your goal to train all interested employees in its use, or are you hiring GIS experts to work on your programs?
Everyone in our office is trained in Arcview since we use it operationally. Specialized training is available for those interested. We utilize
over 25000 lines of avenue/VB code every day for products and in house projects.
People
Who are the lead "GIS people" at your office?
Keith Stellman
David Welch

GIS Meteorology, Shipley
NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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Registering Images

]

- Existing iage, e.g. *.jpg A:—,,*
- Must know projection (1) [
- Provide World File, *.jgw

i AE 1

ok .
v ;

GIS Applications, Shipley
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GIS Station Plots
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1. Do Raobs Go Straight Up?

- Pre GPS sonde...

- Derive position assuming
ascent rate (~1 kft/min) 1
X4 29 Dec 98, 1200 ut

- Define as points or arcs :

T ! T - - - . I —— L~ # e I e ——T

w

A GIS Applications, Shipley
NCAR 24Jun03.ppt http://raob.fsl.noaa.gov 16th 1IPS, 11 Jan 2000
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2. Rawinsonde “Reanalysis”
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» F I a 5]

| - AV Spatial Analyst Extension
- Wind Speed/Direction at 100 hPa, —
about 1 hr later i 5 P B

- Compare to wind over launch site S A eatione. h
pplications, Shipley
NOAR 24Jun03.ppt 16th IIPS, 11 Jan 2000
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Compare ACARS & RAOB Sample Volumes

ESRI ArcView, 3D Analyst
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NCEP GRIB - FNL 850 hPa:z & u,

Open |

1. Acquire GRIB. align vea | o1 Contours of U850 =

2. Geostrophic Caloulatior

4. Divergence

B Worticity S
. Potential Temperature 13
3. raindicedmix 5

i
e

2 Map Calculation 1

| Logarithms
P =
[LIE50)] - 415 = ||==|]or =
D =] ﬂll ﬂll e
had 1 Expl0 Lagl
e B not] _Ex og
[£5R0] hd| AaGrid |

Evaluate

e
e[

AR 24Jun03.ppt



George Mason
University

Raytheon
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850 hPa Geostrophic Wind

GIS Applications, Shipley
NOAR 24Jun03.ppt 16th IIPS, 11 Jan 2000
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Georeferenced Satellite Imagery

Open GIS Consortium

e Spatial connectivity e

GIS Applications, Shipley
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Major Crop Production Areas: Corn

Legend

B Major growing areas

Minor growing areas

« Major growing areas account for 75% of tota! production
= Major and minar growing areas combined account for 99%

of total production US|

= Average production caleulated for ench county using data

from 1994-1998

Harlan D. Shannon
Meteorologist/GIS analyst

Joint Agricultural Weatl

Precipitation in Florida Orange Growing Areas
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Hurricane Floyd's Rainfall in U.S. Cotton Areas
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Hurricane position and forecast data from NOAAST PC (Tropical Prediction Center)

USDA . . . T
== Joint Agricultural Weather Facility (JAWF)

Agricultural Effects

= Generally, 4 to 8 inches
of rain fell across
major cofton growing
areas of NC, SC, and 1'A
= Storm-total rainfall
exceeded 12 inches in
some of these areas

* Greater than 4 inches of

rain fell on 6.6 %

of the growing area
*On average, this area

acconnts for 6.8 %

of annual production

7

B Major growing arcas

0 Minor growing areas
(1994-1998)

USDA World Agricultural Outlook Board

Washington D.C.

USDA
NCAR 24Jun03.ppt
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Gordon's Rainfall in U.S. Cotton Areas

September 16-19, 2000

Map exported as JPEG
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- Major Growing Areas

Minor Growing Areas

Tropical cyclone datafrom NOAA/TPC (Tropical Prediction C enter)

Summary

* Hurricane Gordon weakened into
a tropical storm before making
landfall on the evening of September
17 near Cedar Key, Florida.

* Locally more than 2 inches of rain
fell from Florida to North Carolina,
soaking cotton that was more than
half in the open-boll stage of

development.

* Rainfall fr om Gordon was mostly
welcomed from Florida northward
through the Carolinas, easing long-
term dryness and benefiting citrus
and soybeans. However, the
moisture caused some delays in
cotton, corn, and p eanut harvesting
and created the potential for some
quality downgrades in cotton,
especially in areas of greatest
rainfall.

USDA  joint Agricultural Weather Facility (JAW F)
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NEXRAD to Shapefile Conversion
and

GIS Beam Propaaation Analvsis in 3D
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Robert E. Saffle, Roger S. Shriver and Ira A. Graffman
National Weather Service, Silver Spring, Maryland
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Scott T. Shipley and Dan M. Gillespie
Raytheon ITSS, Lanham, Maryland
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Step 1 — Generate Test Pattern
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2) Estimate Terrain Blockage & 3) Create Range Rings
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Step 4 — Castin 3D
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SLC NEXRAD at +0.5° Elevation Angle
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SLC NEXRAD at -0.5° Elevation Angle

GIS Meteorology, Shipley
NCAR 24Jun03.ppt NCAR, 24 Jun 2003



(George Mason
University Raytheon

FAA TDWR at +0.2° Elevation Angle

GIS Meteorology, Shipley
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MODIS Granule Plan - Map Space
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MODIS Band 8 (413 nm) — Sensor Space
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Earth Geoid Navigation - Sensor Space

L]
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.
. " - s
- - H
[} . e i
n . "-'! h
I

* Try working in “sensor
space”

* Transform geographic data
to sensor coordinates

» Spherical Earth yields ~14
km error midlatitude

(RUDR. | - WGS 84 Ellipsoid better
‘ | (NAD 83)

. MODIS on Eos Terra,
14 Apr 2000

. " ] GIS Meteorology, Shipley
NCAR 24Jun03.ppt \ NCAR, 24 Jun 2003
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in situ collocation in x,y,z,t

NASA ER2 Cloud Lidar

NCAR 24Jun03.ppt
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Combine Data Across Disciplines & Scales
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Generate Metrics Product - SST

@ Match granules and ancillary
«——data in time and space

P

L J

Filter out ancillary data
with high wind speed

— ‘- : [

L)

- Bonnie Reed (Raytheon ITSS) GIS Meteorology, Shipley

NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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Generate Metrics Product - SST

Average MODIS SST values
for a defined area around
each valid ancillary data
point.

Note: Only average MODIS
pixel values that are defined
as either Confident Clear,
Probably Clear, & Probably
Cloudy.

- Bonnie Reed (Raytheon ITSS) GIS Meteorology, Shipley

NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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Satellite - Raob Intercomparison

Nominal AIRS Infraled Sounder .
GIS Meteorology, Shipley
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GPS Limb Soundings

#& GPS Limb Occultation Contacts

GIS Meteorology, Shipley
NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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GPS Limb Soundings

& GPS Limb Occultation Contacts
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1rst GIS Session at AMS

19" IIPS - Feb 2003 Call for papers — 20" IIPS,
Nancy Soreidi & S. Shipley (co-chairs) due 1 Aug 2003

130 DM SESSION 6: GIS APPLICATIONS
’ Chairpersons: Mancy N Soreide, WO A &TPMEL, Seattle, WA Scott T Shipley, Baytheon, Lanham, WD

130PM 61 BQLVING COMPLEX BUSINESS PEOEBLEMS L TEOROLOGICAL DATA Ronald I Sznaider, Meteorlogi, Minneapoliz, BT

145F 62 TWESTEEN EEGION FLASH FLOOD PROJECT. Greg Smith, MO&A ATTW S, Jalt Lake City, TTT

200PW 63 GIEDATAMPPIICATIONS AT THE LOWEE MIZEIZZIPPI RIVEER FORECAST CENTEE. Eeith I Stellmanh

15PN 64 TEING GIS FOR ENVIRONMENTAT DATA TN TOWA, Denms P. Todey, lowa State Uiz 2

230PM 65  WEATHEE INTELLIGEMNCE: A GIS APPROACH TO EMNEICH WEATHEE DATABRASES. May Tuan, Um ersiy. baswr?®, Morman, OF; and T McIntosh

245PM 66 GIE MODULE FOE THE MATIONATL WEATHEE SEEVICE'S MAMAGEMENT INF
Spring, WD, and P. Eingshury

3:.00 P COFFEE BEEAE (EXHIBITS OPEN 1:30-6:00 P 1)

3E0PM 67 GIE AS A BRIEFING AND PLAWNING TOOL I THE MW 3. Tra & Graffiman, NOAATTWS, Silver Spring, MDD

345 P 63 AWHISTORICAT TROFPICAT CYCLONWE MAPPING AND AWATYETE TOOL. Ethan Gibney, WOA & Charleston, 3C; and B, Jackson

400FN 6.9 AN ARCIMGE-BAZED WEE PORTAL TO EEAT-TIWE OBSERVATIONS AWND FORECASTS FOR ESTUARTIES AND THE COAEZTAT OCEAN. John G. W,
Eelley, NOA & MNational Ocean Service, Sitver Spring, WD, and M. Eennedy and M. Westington

4:15FN 610 WOTION TEACEEE- TEING INTERMWET AT SEEVEERS AND JAVA TECHNOLOGY TO PEOVIDE NEAR-REAT TIME MAPPTING OF MOVING
OBIECTS- RESEARCH VEESELS AND MARTNE MAWMATE MNazla Merat, JIZAOTntw. of Washington, Seattle, Wh; and I Fabntz, T. C Vance, D Shields,
and B Hobbs

430FM 611 VEML-BASED VISTATIZATION OF GIS DATA FOR 4 MARINE SANCTUARY Tiffany C. Vance, O A AT ational MWarine Fishenes SerwicelAlaska Fishenes
Secience Center, Seattle, WA and C. Alexander, M. Merati, and C. W Moore

445 PN 612 EXEPLOEATION OF GIS INTEROPERARILITY TECHNOLOGIES FOR THE INTEENATIONAT, H2O PROJECT. Olga Withelm, M AR, Boulder, CO; and T.
Betancourt

S00PM 6132 AWNINTEROPEEABLE WEER WMAPPTING APPLICATION AT THE GEZ DAAC, WNathan Pollack, ASA/GSFC, Greenbelt, MD; and W. Teng, . Bonk, L. Ly, D.
Madeau, P. Hrubial, and G. Serafino

ISP 614 GIS CATTREATION AND VATTDATION OF SATELLTTE MEASTEEMENTS. Heather 5. Kileoyne, Raytheon ITSS, Lanham, MD; and 5. T. Shipley

lidell, LA ; and D, 1 "Welch
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GIS to address Global Warming

Address fE:lhttp:,l',l'www.gis.uu:ar.edu,l'Elecurksth,l'plenary.html j Pan |Lil'|k5 »

=

Geographic Information Systems (GIS) Initiative

Mational Centerfor Atmospheric Research

G5 inWeather, Climate and Impacts Workshop -~ 12-14 August 2002

Workshop Horme Page Flenary Sessions & Presentations Poster Presentations Warking Group Reports

surnmary & Fecommendations List of Participants Speaker Biographies

Workshop Plenary Sessions & Presentations

Flenary sessions & presentations are listed by date. Click on the name of the speaker to
access the speaker's biographical information. Available presentation abstracts are in Portable
Document Format (PDR™. The Question and Answer (Q&A) summaries of discussions are also
in FOF* Format. The actual presentations are available in both HTML and PDF* format. (*You
will need Adobe Acrobat Reader to view the files in PDF Format.)

Maonday, Spealker Title of Presentation
August 12
< Roger Fielke, Sr. > Land Surface Processes and Analyses in
Weather and Climate. (Keynote)
Liniversity

NCAR 24Jun03.ppt
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Address I@ hitkp: f fenane, gsfo.nasa. gov topstory  20020926landcover  html

(op story

GODDARD SFACE FLIGHT GERTER HOME GO0DDARD ZFACE FLIGHT CEMTER MEDIA

October 01, 2002 - (date of web publication)

LANDCOVER CHANGES MAY RIVAL GREENHOUSE GASE
AS CAUSE OF CLIMATE CHANGE

NCAR 24Jun03.ppt

Wwhile many scientists and
palicy makers have focused
only on how heat-trapping
gases like carbon dioxide are
altering our global climate, a
new fASA-funded study points
to the importance of also
including human-caused land-
use changes as a major factor
contributing to climate change.

Land surface changes, like
urban sprawl, deforestation and
refarestation, and agricultural
and irrigation practices strongly affect regional surface
temperatures, precipitation and larger-scale atmospheric
circulation. The study argues that human-caused land surface
changes in places like Morth America, Europe, and southeast
Asia, redistribute heat regionally and globally within the
atmosphere and may actually have a greater impact on climate
than that due to anthropogenic greenhouse gases combined.

Image 1

The studj,r alsn prupnses a new method for cnmparmg d|ﬁerent

PR NI P PER—— -

For more information contact:

Caption for Image 1: The Effect of
Landscape Change on Central
Great Plains Thunderstorms

GIS Meteorology, Shipley
NCAR, 24 Jun 2003
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Dr. T’s Fearless Forecasts

" Observations

2 Data formats impact interoperability
2 Wx Community behind in GIS education
= Wx community would rather build than buy — are we
training programmers or meteorologists?
™ Geography Depts are also behind

s Fearless Forecasts
“= ArcGIS 9.x will support JAVA interface
= ArcObjects will support LINUX deployment (sometime...)
- ‘Web-enabled Geodatabases will transform how we use and
distribute Wx data
** HDF5 (JTA Standard) will supplant NetCDF

GIS Meteorology, Shipley
NCAR 24Jun03.ppt NCAR, 24 Jun 2003
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Challenges

* Access Wx data in “GIS Ready” formats
O METAR, raobs, NEXRAD, GRIB, satellite, ...
é° Wx crypt formats are barrier to wider use

é Evolve past “data viewers” to data analysis
® Apply intrinsic GIS functions
© Interface with external Wx applications

é Challenges to GIS

® Animation

GIS Meteorology, Shipley
NOAR24Jun03.ppt NCAR, 24 Jun 2003
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Recommendations

-

Amend raob formats — add lon,lat,time

N

Adopt WGS84 ellipsoid (Govt Standard)

© Record lon,lat to +x.xxxxx degrees (and
report in decimal degrees)

O Get ArcGIS 8.3 with Spatial & 3D Analysts

— ArcGlobe coming with 3D Analyst in
ArcGIS 9.x

NCAR 24Jun03.ppt
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