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Expanding HorizonsExpanding Horizons

Ted Haberman 
– What is GIS?

Shipley
- Parallel (GIS) 

Universe

Olga Wilhelmi – NCAR’s GIS Initiative

GIS

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



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

Presentation GoalsPresentation 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)

Selected GIS Applications in Meteorology
World Agricultural Outlook Board (USDA)
NEXRAD Siting (NWS)
Satellite Calibration/Validation

� Dr. T’s Fearless Forecasts
� GIS and the Global Warming debate (1998)
� Interoperability, web-enabled Geodatabases, JAVA & Linux
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SpatialSpatial--Relational ExampleRelational Example
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A Brief History (GIS A Brief History (GIS WxWx in NWS)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)

0 PRC Examines ArcView 1 (1993) – rejected
0 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)
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Using GIS to define Forecast  ZonesUsing GIS to define Forecast  Zones

FPUS55 KTFX 270956
ZFPMT 

MONTANA ZONE FORECASTS
NATIONAL WEATHER SERVICE GREAT FALLS MT
400 AM MDT MON JUL 27 1998

MTZ001>003-272200-
KOOTENAI/CABINET REGION-WEST GLACIER/BOB 
MARSHALL REGION-
FLATHEAD/MISSION VALLEYS

GIS Applications, Shipley
16th IIPS, 11 Jan 2000http://www.http://www.nwsnws..noaanoaa..govgov//geodatageodata//ESRI p159.ppt 
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http://www.http://www.nwsnws..noaanoaa..govgov//geodatageodata
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Upload any Upload any ShapefileShapefileTMTM

Hurricane Floyd

http://www.http://www.nwsnws..noaanoaa..govgov//geodatageodata//



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

GIS “GIS “MetCalcMetCalc” with AWIPS D2D” with AWIPS D2D

ArcView GIS and AWIPS 
exchange netCDF

http://www.http://www.nwsnws..noaanoaa..govgov//geodatageodata//
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Meteorological Functions CalculatorMeteorological Functions Calculator

GRID field calculator GRID field calculator 

by Ira by Ira Graffman Graffman (NWS HQ), (NWS HQ), 
developed for Sterling, VA WFO (LWX)developed for Sterling, VA WFO (LWX)

GIS Applications, Shipley
ESRI, 27 Jun 2000ESRI p159.ppt 
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NWS GIS ForumNWS GIS Forum

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

Geographic Information System (GIS) Forum.Geographic Information System (GIS) Forum.
The Systems Engineering Center has set up a list server for the The Systems Engineering Center has set up a list server for the purpose of starting a purpose of starting a 
dialog on the different types of projects that can benefit from dialog on the different types of projects that can benefit from GIS COTS software. The GIS COTS software. The 
purpose of the forum is to explore the ways in which GIS can be purpose of the forum is to explore the ways in which GIS can be used in NWS. Users used in NWS. Users 
can subscribe to the forum can subscribe to the forum http://http://infolistinfolist..nwsnws..noaanoaa..govgov/scripts//scripts/lyrislyris.pl.pl
(Roger(Roger ShriverShriver 301301--713713--3409 X105)3409 X105)
GIS Survey (GIS Survey (ShriverShriver))

http://infolist.nws.noaa.gov/scripts/lyris.pl


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

NWS GIS SurveyNWS GIS Survey
General QuestionsGeneral Questions
1. What office are you answering for?1. What office are you answering for?

LMRFCLMRFC--Slidell, LASlidell, LA
2. Is your office currently using GIS? Please explain. 2. Is your office currently using GIS? Please explain. 

Yes, for the following:Yes, for the following:
Daily observedDaily observed precipprecip analysis and AWIPS text product generation (NEWHYDSIL)analysis and AWIPS text product generation (NEWHYDSIL)
Web graphics including:Web graphics including:

a)a) GriddedGridded rainfall estimates (Stage III) in increments of 1,3,6,12,24 hourainfall estimates (Stage III) in increments of 1,3,6,12,24 hours, rs, 2,3,5,7 day, monthly 2,3,5,7 day, monthly 
and yearly.and yearly.

b) QPF out to 72 hoursb) QPF out to 72 hours
c)c) GriddedGridded observed rainfall analysis in 1,2,3,5 and 7 day incrementsobserved rainfall analysis in 1,2,3,5 and 7 day increments
d) Climate/Drought  products derived from Stage III data and PRId) Climate/Drought  products derived from Stage III data and PRISM dataSM data
e) Daily basin average rainfall (MAP) from rain gagese) Daily basin average rainfall (MAP) from rain gages
f) Flash Flood Guidance (f) Flash Flood Guidance (griddedgridded and county) all SRand county) all SR RFC’sRFC’s with zoom to each statewith zoom to each state

In house programs:In house programs:
a) Flood Outlook Product (interactive)a) Flood Outlook Product (interactive)
b) River Flood Outlook (web graphics creation)b) River Flood Outlook (web graphics creation)
c) Contour analysis/HYD program (interactive)c) Contour analysis/HYD program (interactive)
d)d) StageIIIStageIII--Gage analysisGage analysis comparisioncomparision graphics (ingraphics (in--house)house)
e) DAMe) DAM--CATCAT

MAP creation for special eventsMAP creation for special events
Background mapping for D2DBackground mapping for D2D
Currently setting up demoCurrently setting up demo licencelicence of IMSof IMS
CAPS programCAPS program
33--D Radar D Radar 

3. If you are not using GIS, do you see a need for GIS? Please e3. If you are not using GIS, do you see a need for GIS? Please explain. xplain. 

4. What is your office's view towards GIS use? For example, is i4. What is your office's view towards GIS use? For example, is it your goal to train all interested employees in its use, or aret your goal to train all interested employees in its use, or are you hiring GIS experts to work on your programs? you hiring GIS experts to work on your programs? 
Everyone in our office is trained inEveryone in our office is trained in ArcviewArcview since we use it operationally.  Specialized training is availabsince we use it operationally.  Specialized training is available for those interested.  We utilize le for those interested.  We utilize 

over 25000 lines of avenue/VB code every day for products and inover 25000 lines of avenue/VB code every day for products and in house projects.house projects.
People People 
Who are the lead "GIS people" at your office? Who are the lead "GIS people" at your office? 
KeithKeith StellmanStellman
David WelchDavid Welch
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Registering ImagesRegistering Images

ESRI p159.ppt 
GIS Applications, Shipley
ESRI, 27 Jun 2000

-- Existing image, e.g. *.Existing image, e.g. *.jpgjpg
-- Must know projection (!)Must know projection (!)
-- Provide World File, *.Provide World File, *.jgwjgw



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

GIS Station PlotsGIS Station Plots

-- JOIN Station database & hourlyJOIN Station database & hourly
observationsobservations

-- Use Label functionsUse Label functions
-- Caution on angles for wind barbsCaution on angles for wind barbs
-- Intrinsic contour functionsIntrinsic contour functions

GIS Applications, Shipley
ESRI, 27 Jun 2000ESRI p159.ppt 
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1. Do 1. Do Raobs Raobs Go Straight Up?Go Straight Up?

29 Dec 98, 1200 ut

-- Pre GPS Pre GPS sondesonde……
-- Derive position assumingDerive position assuming

ascent rate (~1 ascent rate (~1 kftkft/min)/min)
-- Define as points or arcsDefine as points or arcs

GIS Applications, Shipley
16th IIPS, 11 Jan 2000http://http://raobraob..fslfsl..noaanoaa..govgov
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2.2. RawinsondeRawinsonde “Reanalysis”“Reanalysis”

-- AV Spatial Analyst ExtensionAV Spatial Analyst Extension
-- Wind Speed/Direction at 100 Wind Speed/Direction at 100 hPahPa,,

about 1 hr laterabout 1 hr later
-- Compare to wind over launch siteCompare to wind over launch site GIS Applications, Shipley

16th IIPS, 11 Jan 2000ESRI p159.ppt 
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3. Velocity Errors at 100 3. Velocity Errors at 100 hPahPa

29 Dec 98, 1200 ut

> 5 ms-1 too fast, backs

> 5 ms-1 too slow, veers

GIS Applications, Shipley
16th IIPS, 11 Jan 2000

-- Errors expected in regionsErrors expected in regions
with wind shearwith wind shear

-- Errors ~ assumed limitationsErrors ~ assumed limitations
of of rawinsondesrawinsondes!!

ESRI p159.ppt 
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Compare ACARS & RAOB Sample VolumesCompare ACARS & RAOB Sample Volumes

ORD

ESRI ArcView, 3D Analyst
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Registering GRIBRegistering GRIB

-- Extract *.Extract *.fltflt from GRIB filefrom GRIB file
-- Define *.Define *.hdrhdr filefile
-- Import from binary rasterImport from binary raster
-- Issue: some grids defined Issue: some grids defined 

from 0 to 360 degreesfrom 0 to 360 degrees
ESRI p159.ppt 
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NCEP GRIB NCEP GRIB -- FNL 850 FNL 850 hPahPa : z & : z & uugg

Spatial AnalystTM Extension

GIS Meteorology, Shipley
National Climatic Data Center, Apr 99ESRI p159.ppt 
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850 850 hPahPa Height Height -- exclude exclude subterraniansubterranian

GIS Applications, Shipley
16th IIPS, 11 Jan 2000ESRI p159.ppt 
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850 850 hPahPa GeostrophicGeostrophic WindWind

GIS Applications, Shipley
16th IIPS, 11 Jan 2000ESRI p159.ppt 
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Georeferenced Satellite ImageryGeoreferenced Satellite Imagery

State plane 
projection!

GIS Applications, Shipley
16th IIPS, 11 Jan 2000http://http://www.osei.noaa.govwww.osei.noaa.gov//ESRI p159.ppt 
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Harlan D. Shannon
Meteorologist/GIS analyst
USDA World Agricultural Outlook Board
Washington D.C.

World Agricultural Outlook Board
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Cotton shapefile loaded in ArcView

5.  Special Crop/Weather Assessments
- assessments prepared when extreme weather 

observed
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Tropical cyclone data obtained 
from internet, overlaid on map
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Rainfall data contoured and 
overlaid on crop areas
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Crop progress data shows 
vulnerability of cotton



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

Map exported as JPEG
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NEXRAD to Shapefile Conversion
and

GIS Beam Propagation Analysis in 3D

Robert E. Saffle, Roger S. Shriver and Ira A. Graffman
National Weather Service, Silver Spring, Maryland

Scott T. Shipley and Dan M. Gillespie
Raytheon ITSS, Lanham, Maryland
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Step 1 – Generate Test Pattern 

19th IIPS Conference
Long Beach, CA February 10-13, 2003

Paper P1.23
GIS Beam Propagation

19th IIPS Conference
Long Beach, CA February 10-13, 2003

Paper P1.23
GIS Beam Propagation
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2) Estimate Terrain Blockage & 3) Create Range Rings 

19th IIPS Conference
Long Beach, CA February 10-13, 2003

Paper P1.23
GIS Beam Propagation
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Step 4 – Cast in 3D 

19th IIPS Conference
Long Beach, CA February 10-13, 2003

Paper P1.23
GIS Beam Propagatio
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SLC NEXRAD at +0.5o Elevation Angle
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SLC NEXRAD at -0.5o Elevation Angle
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FAA TDWR at +0.2o Elevation Angle
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MODIS Granule Plan MODIS Granule Plan –– Map SpaceMap Space
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MODIS Band 8 (413 nm) MODIS Band 8 (413 nm) –– Sensor SpaceSensor Space
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Earth Earth GeoidGeoid Navigation Navigation –– Sensor SpaceSensor Space

� Try working in “sensor 
space”

� Transform geographic data 
to sensor coordinates

� Spherical Earth yields ~14 
km error midlatitude

�WGS 84 Ellipsoid better 
(NAD 83)

MODIS on Eos Terra, 
14 Apr 2000
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in situ collocation in x,y,z,t in situ collocation in x,y,z,t 

NASA ER2 Cloud Lidar

n

o
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Combine Data Across Disciplines & Scales Combine Data Across Disciplines & Scales 

NASA ER2 Cloud Lidar

n

o
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Generate Metrics Product Generate Metrics Product –– SSTSST

Match granules and ancillary 
data in time and space

Filter out ancillary data 
with high wind speed

- Bonnie Reed (Raytheon ITSS)
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Generate Metrics Product Generate Metrics Product -- SSTSST

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)
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Satellite Satellite –– RaobRaob IntercomparisonIntercomparison

Nominal AIRS Infrared Sounder
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GPS Limb SoundingsGPS Limb Soundings
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GPS Limb SoundingsGPS Limb Soundings
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11rstrst GIS Session at AMSGIS Session at AMS
1919thth IIPS  IIPS  -- Feb 2003Feb 2003
Nancy Nancy SoreidiSoreidi & S. Shipley (co& S. Shipley (co--chairs)

Call for papers Call for papers –– 2020thth IIPS, IIPS, 
due 1 Aug 2003chairs) due 1 Aug 2003
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GIS to address Global WarmingGIS to address Global Warming
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Dr. T’s Fearless ForecastsDr. T’s Fearless Forecasts
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Dr. T’s Fearless ForecastsDr. T’s Fearless Forecasts

� Observations
1 Data formats impact interoperability
1 Wx Community behind in GIS education 

Wx community would rather build than buy – are we 
training programmers or meteorologists?

Geography Depts are also behind

�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
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ChallengesChallenges

Access Wx data in “GIS Ready” formats
n METAR, raobs, NEXRAD, GRIB, satellite, …
0 Wx crypt formats are barrier to wider use

0 Evolve past “data viewers” to data analysis
o Apply intrinsic GIS functions
p Interface with external Wx applications

0 Challenges to GIS
q Animation

ESRI p159.ppt 
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RecommendationsRecommendations

n Amend raob formats – add lon,lat,time

o Adopt WGS84 ellipsoid (Govt Standard)

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

q Get ArcGIS 8.3 with Spatial & 3D Analysts 
– ArcGlobe coming with 3D Analyst in 

ArcGIS 9.x
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