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1.Brief Introduction of BCC

National Climate Centre
(NCC,1995)

WMO Regional Climate Centre
in RA Il (RCC,2009)

nter for Extreme Eve
Monitoring in Asia
(CEEMA,2010)

bal Producing Centre
long-range forecast

(GPC,2006)

ast Asian Monsoon
Activity Centre

(EAMAC,2006)
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el Mission

» To monitor and diagnose global atmospheric and
oceanic conditions, as well as extreme climate events ,
especially in East Asia

» To issue global climate predictions and impact
assessments at monthly, seasonal and inter-annual
time scales, particularly in East Asia

» To implement GFCS in China

» To do research on climate and climate change issues




ganization

General Office (GO)
6 FTE

National Climate Center (NCC)

Beijing Climate Center (BCC)

Division of Operation,
Science and Technology
(DOST)

/FTE

Division of Personnel

Affairs (DPA)
4FTE

FTE: Full Time Employee
Total :182

Climate Monitoring
Division (CMD)

18 FTE Climate Prediction
Division (CPD)

20 FTE

Climate System Modeling
Division (CSMD)

Climate Impact
26 FTE Assessment Division
(CIAD)

18 FTE

Climate Services Division

(CSD)
12 FTE

Climate Change
Adaptation Division
(CCAD)

16 FTE

Operational System
Management Division
(OSMD)

15 FTE &

Laboratory for Climate
Studies (LCS)
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Geographic Information System

is a system designed for storing, analyzing, and
displaying spatial data

Is the use of hardware, software, people, procedures,
and data

focuses on the processes and methods that are used
to sample, represent, manipulate and present
information about the world (Goodchild, 1992) .

Geographic Information

IS the science concerned with the systematic and
automatic processing of spatial data and information
with the help of computers

Is the theory behind how to solve spatial problems
with computers

presents a framework for using information theory,

spatial analysis and statistics, cognitive
understanding, and cartography (Longley et al.,
2005).
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What does GIS stand for?

Geographic Geographic
[nformation  Information

Science System

Adopted from Maguire (2010)




GeoSpatial/Statistical Analysis
Spatial concepts, functions,
relationships, clustering,
aggregation, statistics

and detection

Data Administration
Relational geodatabase design &
maintenance, data generation &

editing, spatial-enabling

VISUALIZE

Application Development
Programming & application
development, web apps, desktop
tools, web services, system

integration, support

Cartography
Geovisualization, insights,
geospatial techniques,
reporting, map use and

comprehension
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GIS Vector Files:

ESRI Shaps,
Maplnfo, SOTS,
IGDS, GML

g Refractions,

Rasters and Images:

TIFF, ERDAS, JPG,

GIF, PNG

PostGIS / PostgreSQL
Spatial Database

OpenGIS SQL Database

C

TerraLib

PostGIS

MapGuide 5

0SSIM
GRASS
Mapserver &
QGIS /
FDO GMT
gvSIG —— Java
WKB41]
OpenMap
ubDig
GeoTools
GeoServer
JUMP ITS
Topology
DeeGree Suite
| MapWindow |
| WorldWind |
| SharpMap
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2001 - 15'\”( Geographic Information Systems (GIS) Initiative

National Centerfor Atmospheric Research

To promote and support the use of GIS
as both an analysis and an bibd
infrastructure tool in atmospheric Initiative
research

To address broader issues of data
management and geoinformatics

within atmospheric and related geo- Education, Research atategaton [l Researchin
) ] Training & Enabled by and 0l$
and social sciences User Support ols Distibtin Technology

To integrate geospatial knowledge across
disciplines

Regular Workshops on GIS in Weather,
Climate and Impacts( Aug. 2002:15t Jul. c:"‘:::::w
2005 : 2, Oct.2008: 3')

24-26 Jun. 2015: Incorporating GIS Into
the Atmospheric Science Curriculum




NCAR Partnerships
GIS Program

Atmo/GIS-Community

OGC-NCAR MOU

= Development of OGC technology within the
atmospheric sciences and to extend OpenGIS
specifications to include the geospatial processing
needs of the atmospheric community

=  Qutcome: CF-netCDF is an OGC standard

< Esri—- NCAR MOU

= Advancing GIS technical methods and technologies;
Exploring the development of atmospheric information
and models within GIS domains

= Qutcome: netCDF CF in ArcGIS

Unidata

(Ben Domenico)

Analysis
tools

Standards

< Atmo-GIS community workshops 2004-08
§ s I
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IHOP Observational Data
Model (Feature Classes)
ESRI Classes::Feature -
— ObsPoint
+Shape : esriFieldTypeGeometry —
-0bsID : esriFieldTypelnteger
-nstrumentiD : esriFieldTypelnteger -
N\ -TimeSiteName : esriFieldTypeString
e | Glswon GRCLIMATE CHANGE SGENARIOS
-SiteName : esriFieldTypeString PROGRAM n NCAR
-LaunchTime : esriFieldTypelnteger
-LaunchMon : esriFieldTypelnteger
-LaunchDay : esriFieldTypelnteger
-LaunchHour ; esriFieldTypelnteger
FixedinstrumentPlatform -LaunchMin : esriFieldTypelnteger HOME DATA CLIMATE INSPECTOR MORE RESOURCES 7.1} CONTACT US
— - -LaunchSec : esriFieldTypelnteger
o ey L coFelTpenge _ . . o
ResponsilPary esFeldTypeSting e estFieliTypelteger Explore Climate Anomalies, Variability, and Uncertainty in Space and Time with the Climate Inspector m
-TimeS : esriFieldTypeDate
at : esriFieldTypeDouble
/\ on  esriFieldTypeDouble Search by place name
-alt: esriFieldTypeDouble (7]
-TimeOffset : esriFieldTypelnteger
MeasureRoute
Project -RoutelD : esriFieldTypelnteger Variable @
-ProjectName : esriFieldTypeString -Measure : esriFieldTypelnteger
-bboxLL:esriFigIdTypeDoub\e -Description : esriFieldTypeString Temperature Change v
-bboxUR : estiFieldTypeDouble
-StartDate : esriFieldTypeDate TR T
-EndDate : esriFieldTypeDate [mlss]mn LY
RCPs) @
oW (RCP 2.6) ¥
Fixedinstruments
fat : esriFieldTypeDouble Radar
Hong_: estiFieldTypeDouble - Download ¢
LZMSL.: esiFieldTypeDouble NDVI : estiFieldTypeDouble SoundingPNT
-H20MX : esriFieldTypeDouble -Pressure : esriFieldTypeDou Map Image
Heiman_Raw : esriFieldTypeDouble | - -Temperature : esriFieldTypel

-Dewpoint : esriFieldTypeDol Trend Data

-RelHumidity : esriFieldTypel
-WindU : esriFieldTypeDoubl

Annual Cycle Data

MissionRoute -anv : ;s(;iFieIdTy;EDoubl
— -WindSpeed : esriFieldTypeD
-RoutelD : esriFieldTypelnteger Win dDrr esiel dTypeg;)ut

: -Measure : esriFieldTypelnteger AscenRete: esiFTypeD -
FiedGid -Description : esriFieldTypeString | Soundat: ésriFieI TeDo
-SoundLon : esriFieldTypeDo

pHeGhtestReVREEDE! vicar annual Temperature Change between 2000-2019 and the reference period 1986-2005 for the ensemble average of
emission trajectory: Low (RCP 2.6)

Temperature Change (°F)
138 0o 18 38 54 72 0.0 10.4 125 144 162

10 0o 10 20 30 40 50 80 70 a0 90 100
Temperature Change (C)




Integration of atmospheric and social

External
Drivers
EXPOSURE

Macro-level |
environmental Climate variability
and social and heat waves

perturbations
and stressors ‘

Intra-urban
distribution of heat

}

Urban land use and
Urban heat island

Climate change

Urbanization/
urban
davelopment

Population
change

Quantitative
environmental modeled or
measured dala

data

SENSITIVITY

Age and
health conditions

Socioaconomic and
soclo-cultural factors

!

Neighborhood stability

Quanttative demographic
and health data

Extreme Heat Vulnerability

ADAPTIVE
CAPACITY

Household-level KAP

Household resources

Social capital

Community resources
and risk reduction

programs

Quantlative and
quallalive infeview data

Impacts: Heat-related mortality and morbidity

Wilhelmi and Hayden (ERL, 2010)

Jﬁﬂibh‘

Urban design/
land use
change

Targeted
warnings

Community-
based

programs

Public health
education and
outreach

Public assistance

Extreme Tropical
m

Integration of atmospheric data with GIS
provides usable climate information to decision makers and
supports interdisciplinary research projects.
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shop reports
<A New book:

Is aimed at meteorologists, climatologists, and GIS

practitioners interested in integrating weather and climate data into their
GIS workflows.

GEOGRAPHIC INFORMATION

SYSTEMS IN WEATHER,
CLIMATE, AND IMPACTS

BY OLGA V. WILHELMI AND JerrREY C. BRUNSKILL

A group representing the GIS and atmospheric communities discussed benefits and limitatic

of using GIS in atmospheric sciences research, applications, and data sharing.

(NCAR) conducted a workshop to explore the

role of the Geographic Information System
(GIS) in the atmospheric sciences. More than 70 rep-
resentatives from academia, the private sector, and the
government participated in the workshop on “GIS in
Weather, Climate, and Impacts” on 12-14 August in
Boulder, Colorado. Sponsored and organized by the
NCAR GIS Initiative, the workshop initiated discus-
sion about the potential benefits of geographic infor-
mation science (GIScience) and systems to research
and applications at NCAR/UCAR (the University
Corporation for Atmospheric Science) and to the at-

T he National Center for Atmospheric Research

AFFILIATIONS: WiHia—Environmental and Societal Impacts
Group, National Center for Atmospheric Research.* Boulder,
Colorado; BaunstiL—Department of Geography, State University of
New York, Buffalo, New York.

*National Center for Atmaspheric Research is spansored by the
CORRESPONDING AUTHOR: Olga Wilhelmi, NCAR, P.O. Box
3000, Boulder, CO 80307-3000

E-mail: ol g

DOl: 10.1175/BAMS-84-10-140%

In final form 4 April 2003
2003 American Meteorological Soclety

mospheric science community in general. The
goals of the workshop were

« To explore the role of GIS as an integratin
for weather/climate research and applicati
NCAR/UCAR and in the geosciences comm
To foster collaborations in interdisciplinar
based studies in meteorology, climatolog
related geo- and social science research

To improve communication between th
demic, private, and government sectors in w
and climate GIS applications.

The workshop was a forum for researchers
neers, providers of weather and climate data ar
vices, commercial GIS vendors, and educators
cuss the benefits and limitations of curren
technology, develop strategies for incorporatir
into atmospheric science research, and impro
derstanding of the value of spatial data and geog
methods of spatial analysis in meteorology and
tology. The meeting centered upon the use of 1
weather-climate research and applications; st:
the-art GIS and remote sensing technology; an
ics involving data, visualization, and interoper
(Table 1). Workshop participants developed a
ent set of recommendations for future actio

©OCTOBER 2003

Report from the 2" NCAR Workshop on GIS in Weather, Climate
and Impacts

by Olga Wilhelmi (NCAR/ISSE)
Introduction

Earth system science community 1s challenged not only with integration of complex
physical processes into weather forecast and climate prediction models but also with
understanding the mteractions between climate. environment, and society. and mtegrating
societal and environmental information with weather and climate. In addition. climate-
and weather-related policy and decision-making largely depend on usability of earth
system science output and accessibility of data.

Over the past two decades Geographic Information Svstems (GIS) tools and methods
have been widely used in many societal sectors and acadennc disciplines for data
integration. analysis and decision-making. Geographic mformation science and
technology have evolved from the requirements of a GIS community which until recently
did not mclude atmosphenic scientists. To introduce GIS to atmosphernic science
community, in 2001, NCAR created a GIS Strategic Initiative. The Initiative has been an
interdisciplinary effort 1o foster collaborative science, spanal data mteroperability. and
knowledge sharing with GIS. With the goal to integrate data and knowledge across
disciplines the GIS Initiative aims to bridge communities of atmospheric scientists. data
managers and the GIS commuunity at large.

As a step towards fuller integration of the Earth system sciences and bridging
atmospheric and GIS communities, on July 6-8, 2005, NCAR GIS Initiative held its aud
community workshop on GIS in Wearher, Climate and Impacts. The workshop brought
together sixty five representanves from academua, the private sector, the government, and
several mternational orgamizations. The workshop program mcluded plenary sessions.
panel discussions. poster session. and break-out sessions of interdisciplinary working
groups. The workshop proceedings are available on-line at

http:/fwww gis.ucar.edw/03workshop index html. Summary of workshop discussions and
recommendations are presented below.

Previous Workshops in the Series

This workshop 1s second 1n 1ts series of workshops organized by the NCAR GIS
Initiative. First community workshop on GIS in Weather, Climate and Impacts took place
in August 2002 in Boulder. Colorado. The proceedings of the 1% workshop are available
on-line at hrtp://www. gis uear edw/'02workshop index html and summarized in 2003
BAMS article by Wilhelmi and Brunskill.

Mapping AND
Modeling Weather AND
Climate with GIS
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« Participants: from 20 European

counties

» Period: 2001-2006

« Working Group 1: GIS

Technology and Spatial Data

« Working Group 2:Spatialisation of

climatological and meteorological
Information with the support of
GIS

« Working Group 3:GIS Applications
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Meteorological Applications (Vol. 12 - N° 1) - Special Issue on the use of GIS in
Climatology and Meteorology

Report: The Use of Geographic Information Systems in Climatology and Meteorology

Spatial Interpolation for Climate Data

METEOROLOGICA

\PPLICATIONS

A European cooperation In the fleld of
I I D E sclentific and technical research

The Use of Geographic
Information Systems in
Climatology and Meteorology

Spatial

Interpolation
- for Climate Data
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Atmospheric Special Interest Group

August , 2003, ASIG was found.
NCAR, ESRI, Unidata, Meteorlogix, Raytheon, Pacific Disaster Center, US Air Force,
National Weather Service, and several other NOAA labs (PMEL, NGDC, ATDD, USDOC

ESRI USER CONFERENCE

Climate, Weather, and Atmospheric Events and Activities

The Esri International User Conference and Esri Education pre-conference have many presentations and
events with hundreds of topics covered. To help you find your way to the Climate, Weather, and
Atmospheric activities, we have prepared a more focused agenda.

Esri Education GIS Conference: July 18 — 21, San Diego Marriott Marquis
Esri User Conference: July 20 — 24, San Diego Convention Center
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\ Challenges remaining

=5l The Themats(

B Layers (draft)

Point Messuesmmants

/—\ Weather Satellite Measurements
~Atmospheric Datasets—————— %
Weather Radar Measurements
Web
NeiCDF t Services Weather Point Measurements
Program/
R::;:w XML Transfglma(ion ] Weather Events
Document ! st -
HOF - P — Atmospheric Mobile Measurements
Ire! &ad into or o
use with other
Cocsesih s Data Types s e S Atmospheric Boundaries
Datases e - -
w beccanl i Climate Point Measurements
Tools: - Numerical Models
GeoProcessing
aciobe Human Elements
Bpatial Analyst .
Atmospheric Science GIS Earth Surface Characteristics

Atmospheric
Concepts

‘ Climate ‘ ‘ Forecast ‘ Analysis Event

Time attribute:
Duration

Sensor Instant
Sensor Measured
Stationary —
Sensor Derived Data
L Model
Calibration BTG
Model
Parameters




can be read in GIS

= & Multidimension Tools
#, Feature to NetCDF
*, Make NetCDF Feature Layer
"\ Make NetCDF Raster Layer
#, Make NetCDF Table View
#, Raster to NetCDF
* Select by Dimension
*, Table to NetCDF
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NetCDF in ArcGIS

« Atmospheric community — ESRI collaboration [
Since 2006 release of ArcGIS 9.2 NetCDF CF format

“, Make NetCDF Raster Layer

Input netCDF File

Variable
swdown

Output Raster Layer
swdown_Layer

Band Dimension (optional)

Dimension Values (optional)

D:\Data\Solar\Clounds\har_d10km_m_2d_swdown_2005.nc

1

Value Selection Method (optional)
BY_VALUE




PR . &, Points Solar Radiation =

-
V’ N z
© Input raster 7
V

G I S “ Input points feature or table

“ Output global radiation features

olar Analyst 0

Latitude (optional)

45
Sky size / Resolution (optional) :
200
Time configuration (optional)
: 1 [Multiple days in a year v
= % Solar Radiation T
Year: 2015

Start day: End day:

%, Area Solar Radiation :

Day interval (optional)

“, Points Solar Radiation “

Hour interval (optional)

111

0.5

g ] ] ]
S ﬂ | a r Ra d I atl ﬂ " G ra h I [.5 ["] Create outputs for each interval (optional)
'{a:b p % Topographic parameters
Z factor (optional)
e - " 1
Slope and aspect input type (optional)
FROM_DEM v
Calculation directions (optional)
32
2 Radiation parameters
Zenith divisions (optional) _
8
Azimuth divisions (optional)
8
Diffuse model type (optional)
UNIFORM_SKY v
Diffuse proportion (optional)
0.3
Transmittivity (optional) i
0.5

] [ Cancel ] [Environments...] [ << Hide Help
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Style Manager . |
#-E3 C:\Users\Administrator\Ar A AAA A AAA - ans [ Close ]
i-E3 ESRIstyle
[=-E3 Meteorological.style ColdFront1 ColdFront2 ColdFront3 ColdFront4 Warm Front1 Warm Front2 [ Styles l
»»»»» ~rReferemce-Systerms—
----- 1 Maplex Labels
----- ] Shadows - ass —- A S ads
----- {7 Area Patches
..... £ Line Patches Warm Front3 Warm Front4 Stationary ~ Stationary  Stationary ~ Stationary
----- £ Labels Front 1 Front2 Front3 Front4
----- 1 Representation Marke
..... £ North Arrows —- @b - mbe S —
----- {71 Scale Bars ]
- Occluded Occluded Occluded Occluded Dryline Troughs
~~~~~ [~ Legend ltems
4 Scale Texts Front 1 Front2 Front3 Front4
----- cale | e
----- Color Ramps -
- — — ___| Style Manager =
----- £ Borders s 9
..... =l Backgrounds Rldges Jet Stream Tempe £ C:\Users\Administrator|Af, pa _ I _ a Close
AAAAA = 4. 63 ESRLstyle (=) = = = = (=)
. Colors (=3 Meteorological style
23 3 2 . - . Fog.Nearby Fog.Dense. Fog.Dense, Fog. Fog. Dust Storm, Styles...
""" £ Vectorization Seﬂmgs ~TJ Reference Systems Sky Visibl.. Sky Obsc.. Freezing.S.. Freezing.S..  Nearby
,,,, Fill Symbols {1 Maplex Labels
== —— - -] Shadows
E Line Symbols -] Area Patches S s IS Sl S IS
..... S iy 5 {5 Line Patches DustStorm, DustStorm, DustStorm, DustStorm, DustStorm, Dust Storm,
MarkerSymboIs VOmCIty Freezmg Tropo; -] Labels Moderate... Moderate  Moderate.. Severe.D... Severe Severe, |... -
""" ] Text Symbols Level -] Representation Marke
- . -1 North Arrows =
----- ] Representation Rules £ Scale Bars + + + + V ,
..... [:j Hatches -] Legend ltems Drifting Snow, Drifting Snow.  Blowing Blowing ~ Wind Squall Tornado or =
7] Scale Texts Moderate Heavy Snow., ..  Snow, Heavy Waterspout
< \T‘ R < | - _E Color Ramps
t: Borders ,] ° o g -~ ;
--{] Backgrounds
Colors Drizzle.  Drizzle. Light Drizzle. Light.  Drizzle. Drizzle, Drizzle,
£ Vectorization Settings Recent Intermittent  Continuous ~ Moderat.. Moderat... Heavy. I...
- Fill Symbols
- Line Symbols é "L LX) H E od
; g l_\rllark;rS\{Jmlbols Drizzle, Freezing Freezing Drizzle and  Drizzle and Freezing
s Jedaymbols Heavy.C.. Drizzle.Light Drizzle..  Rain.Light Rain Heavy Drizzle...
-] Representation Rules
] Hatches & ).( (.) b m -
L
’ \firna Rain Nictant Rain Naarhyv  Rain |inht Rain | inht Rain =
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@% Tracking In ArcGIS

& Tracking Analyst Tools |
%, Concatenate Date And Time Fields

*\ Make Tracking Layer - \: e

W m e

%, Track Intervals To Feature
A\ TrackIntervals To Line

ArcGIS Tracking Analyst maps paths of people, assets, vehicles, or events.
In this case, hurricane tracks in the Atlantic Ocean are visualized. Current
locations are easily distinguished from past locations, allowing you to see
where the hurricanes have traveled from, and directional vectors (arrows)
show their likely paths.
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OAA agancies are now utilizing GIS on a daily basis

« National Weather Service(NWS)

« National Climatic Data Center(NCDC,ECEI)

* National Operational Hydrologic Remote Sensing Center
« Storm Prediction Center(SPC)

* River Forecast Centers(RHC)

« National Hurricane Center(NHC)

* National Center for Atmospheric Research(NCAR)

« Manyothers.....................




GIS In NWS

Over 300 users of GIS iIn NWS

Representing all classes of GIS
Desktop, Server, and Mobile

Collaborate via email list serve
Regional representatives meet monthly via telecon

GIS formatted data (shape files) used as map backgrounds
for AWIPS

Prototypes for server and mobile applications

National project to set-up governance & coordination of
national projects (OSIP 06-003)
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Local forecast by
llc ity’ St“

Sign-up for Email
Alerts

DL RS Feeds
Warnings

Current

By StatelCounty...
UV Alerts

Observations
Radar

Satellite

Snow Cover
Surface Weather...
Observed Precip

Forecasts
Local
Graphical
Aviation
Marine
Hurricanes
Severe Weather
Space Weather
Fire Weather

Text Bulleting

By State

By Message Type
National

Forecast Models

Numerical Models
Statistical Models...
MOS Prod
GFS-LAMP Prod

Climate
| Past Weather

Nuadiakinma

Site Map News

National Oceanic and Atmospheric Adminis

National Weather Service

Organization

earc| (o
Search - 0nws 0 AIINOAA.

National Weather Service GIS Data Portal

fany of the National Weather Service data sets are avalable in formats that are able to be imported directy into Geographic Information Systems (GIS
downloadable shapefles, web services and even KNL fles.

his page is a work-in-progress. As more data is made avaiable in these formats, inks to the data will be added to these pages. Click one of e GIS f
start exploring the NWS GIS data currently availablel Questions?

KML

yhole Markup Language (KNL) s used by a variety of GIS and mapping applcations and the specifications are freely avallable to the public and avai
ommunity without charge or restriction. KL is an XML-based language for managing the display of three-dimensional geospatil data in the programs
faps, Google Mabie, Arc GIS Explorer, WorkdWind and other GIS viewers . The word Keyhole is an earlier name forthe software that became Goagle
produced n tum by Keyhole, Inc, which was acquired by Google in 2004, (more about KNL)

Shapefile

Bhapefles are a geospatial vector data format for geographic information systems software. Shapefles spatiall describe points, ines and polygons. A
efers to.a collection of fles with " shp',"shx", " dof! and other extensions on a common prefix name (1., "akes shp'). SHP fles can be viewed in Git
ore sophistcated GIS applications. (mare about Shapefils)

ational Weather Service Base maps are available in Shapefiles. The AWIPS map database catalog contains background map data in Shapefle forma
ational Weather Service (NWS) for use by the user communty. These data consist of a variety of official NWS forecast zones and county designatior
ddiion other data that might be of nterest and that are used by the (NW/S) Advanced Weather Information Processing System (AWIPS) are available!

Web Services/Geo located Images

his page contains finks to data that are distributed via web server technology in the Open Geospatial Consortum (OGC). In addiion, some of the NV
feo-referenced image fes such as geo-gis.

NWS Alerts as CAP

National Weather Servic"_é g

Climate Prediction Center;

Home Site Map

HOME > GIS Data > GIS Data

News

CPC GIS DATA
(Shapefile & Raster)

NOTE: If you have any questions concerning any of the GIS data provided here, pleass

contact the person responsible for the data.

Data in Support of the US Drought Monitoring

Contact: David.Miskus@noaa.gov

Soil Moisture | Evaporation |  Precipitation [ Runoff [ Temperature

NOTE: Information about the USDM products is found at:
http://www.cpc.noaa.gov/products/Soilmst_Monitoring/

Drought Outlooks

Contact: David.Miskus@noaa.gov

Drought Outlooks

Daily Gridded Precipitation Analysis
Contact: Wei.Shi@noaa.gov

CPC Unified Global Gauge Daily Precipitation
Analysis

Metadata

Precipitation Estimates
Contact: Nicholas.Novella@noaa.gov

Africa & Asia

Daily Gridded Temperature Analyses (C)
Contact: Wei.Shi@noaa.gov

United States (Tmax & Tmin) Metadata

Sea Surface Tempearture
Contact: Nicholas.Novella@noaa.gov

Global

Temperature and Precipitation Forecasts
Contact: Kenneth.Pelman@noaa.gov

6-10 day, 8-14 day, Monthly & Seasonal

Weather Hazard Assessments

United States
Contact:
Kenneth.Pelman@noaa.gov

Africa, Afghanistan, Central
America & Hispaniola
Contact:
Nicholas.Novella@noaa.gov

Global Tropics
Contact:
Jon.Gottschalck@noaa.gov




OGC Interoperability Between GIS and Meteo.

Making location count.
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Domain Working
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| MetOceanDWG Youa ik eanDV b (04 Jun 2015, MarieFran idrotMartinez) Edit = Attach

G rou p (M et Ocean < Log I or Register Welcome to the MetOceanDWG we

. Toolbox The Meteorology and Oceanography Domain Working Group (Met Ocean DWG) is a community orientated working group of the Open
DWG IS a 3 Create New Topic Geospatial Consortium (OGC). The group does not directly revise OGC standards, but rather enables collaboration and communication

= Index between groups with meteorological and oceanographic interests. The Met Ocean DWG maintains a list of topics of interest to the
. . &) Search meteorological and oceanographic communities for discussion, defining feedback to the OGC Standards Working Groups (SWG), and
CO m m u n It Orl e ntated * Changes performing interoperability experiments. The DWG covers Oceanography as well, because of the long history of collaboration and shared
) Notifications institutions between meteorology and oceanography. Climatology is, of course, a subset of Meteorology.

J RSS Feed

WO rki n g g rO u p Of th e % Statistics The Met Ocean DWG is intended to be a public forum for communication, and both the email list and this Twiki are open to interested parties.

#° Preferences « Charter : Please see the current Met Ocean DWG Charter. (The original charter is at Meteo DWG Charter ).
O e n G eos ati al « Twiki : Anyone can edit this wiki, but, of course, responsibly. Instructions can be found on the TWiki Text Formatting Rules page.
p p Webs « Email list : Subscribe to the public email list at : hitps:/ists.opengeospatial.org/mailman/listinfo/meteo.dwg
. AlPS « Github : Collaborative repositories hitps:/github.com/OGCMetOceanDWG page.
CO n SO rtl u m (O G C) AviationDWG « Co-Chairs : Chris Little and Marie-Francoise Voidrot-Martinez
BigDataDwg
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CATdiscuss
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- ] @ ClimateChallenge2009 « Conferences related to the Met Ocean Dwg points of interests
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CoveragesDWG e
J z b ® EUforum Current activities

® EarthCube < g
E U M ETSAT’ M et . n 0 , EnergyUtilitiesDwg « WMS 1.3 Best Practice for Ensemble data : Current draft

GML Examples of GetCapabilities of Ensemble WMS implementations

e A GeoSciMLswg
F M I y C M C y N O y HealthDWG +« WCS 2.0 Profile : WCS Application Profile - MetOcean under review in pending docs repository - Requires to be OGC member

HydrologyDWG « WCS extension for GRIB 2 : Available resources

KN M I 115swg « Vertical CRS: Vertical Coordinate Reference Systems
] ILAFpublic « Temporal CRS : hitp://external.opengeospatial.org/twiki_public/TemporalD

Ideas40GC « Directory of Met Ocean Servers : Available Met Ocean Servers imple OG
JapanAssistance « Controlled Vocabulary, Thesauri, taxonomy Available resources
[ ] WO rkS h O pS O n th e I»-IL_Sd\rvg + SLD/SE Requirements: St:ﬂmg |u‘smg SLD/SE) iQ other'words: Weather Symbols ‘ ) )

Main « Next Plugfest : The Visualisation in Meteorology Week (28-September- 2 October 2015) at ECMWF (Reading, UK) will host a OGC
MassMarket MetOcean interoperability session on Friday 2nd October. For more information and registration please visit

U Se Of G I S/O G C m MetOceanDWG http:/iwww.ecmwf.intlenivisualisation-meteorology-week-2015. Details of the plugfets will be on the MetOceanPlugFest 2015 page.

® NREwg
. NetCDFu This plugfest will be organised during the Met Ocean telcos and should be prepared by a remote “pre-plugfest’ to make it as productive as

Standards in
0G0 Collecti f Use C for WMS best til lefiniti
PointCloudDWa + Collection of Use Cases for est practices definition

M eteo ro Ogy ® SWE « Potential Participants

% SWEProCitSci « Implementations

Sandbox ;
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1. Brief Introduction of NCC
2. Overview of GIS and its In Meteo.
3 GIS Iin National Meteo. Operational System




* Nationa
« Nationa
« Nationa
« Nationa

0 Is working with GIS in CMA

Meteorological Center(NMC)

Climate Center(NCC)

Satellite Meteorological Center(NSMC)
Meteorological Information Center(NMIC)

 CMA Public Meteorological Service Center(PMSC)
 CMA Meteorological Observation Centre(MOC)
* Chinese Academy of Meteorological Sciences(CAMS)

e S R T O e
o L



hat kind of GIS software is being
used in CMA

_ SuperME:F
O Commercial products:

 ESRI ArcGIS Desktop
Engine Server

e Super map

World Wmd

‘ Centraﬂ-

» Baidu/Google Map API N> 0

O Open Source GIS: GEOS i PROJ,4

- Sharmap/ QGis/
Openlayers

" A/Geotools/WorIdwmd 5ﬂﬂﬂ

srmmfarlﬂtommdb'aascialltlﬂclllalysas pw—py
G, ¢




GIS functions

Meteo. operations

Spatial Data
Management -

Spatial Data
Analysis

Re 1¢ DRSS - -
o ®., ' P o

a

jl Spatial Data
"=+ Visualization

Stations/Radar/Satellites/
Models data/Micaps
file,/GRIB/Netcdf

Meteo. Elements
Interpolation
Geostatitics
Overlay/Buffer
Spatial Relationship
Terrain/ Solar simulation
Modeling

Weather Maps
3D/4D Dynamic
Renderer
Thematic Maps
Web Map

*h aspects is GIS being used in Meteo. In CMA

Operational Systems

Meteo. Data Management

P
N

1 Risk management

Weather

Forecast/ Modification
Applied Meteorology
Road/Hydro/Geology

Climate
Monitoring/ Prediction/
Assessment

Services
Products
generation/Delivering/Disa.& [



MESIS : ArcEngine
MEDIAS : ArcEngine
EMSS : ArcGIS Flex
NMCTC: ArcGIS Flex
CAgMSS: ArcEnginefArcGIS Desktop

GIS Applications
(Data management, analysis, visualization)

CIPASIO: Qols [
MICAPS3.0: Sharp map (.




Some Applications in Operational System

MICAPS: (Weather forecast)
CIPAS: (Climate Prediction)
MESIS/MSPGS: (Meteo. Services)
MEDIAS (Impaction &Assessment)




Open Source SDK

GeoLayer
SHP/MIF
DEM
Sharmap
ProJ4

Geospatial Application
Framework for the CLR
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Netcdf/GRIB/shp files
GeolLayer
Layout

Graphic clip,

Line smooth

Region fill

Project transformation
Spatial interpolation
TIN creation

% Interactive display and analysis of climate information system (CIPAS)

Retrieval (6 Hely

?@“IH@L@ ’U';.

Flﬂp Curve Thematic  Save  Export image Map template Log Management  ¥ie
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ESIS (MEteorological Service Information System)

Interactively generating specialized meteorological service products

Element retrieving

Statistical analysis

Applica

Warning message

Spatial analysis

tion

Met. Thematic Map

Disaster Assessments

MICAPS access

Met. Symbol Lib.

Products Distribution

Output & Print

Document Editor

Editing

E:llartography ELFData access %atial Analys éﬁ«

¥

Igorithms

pranagement

Arc Engine
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s, 0N

¥ =
{“MSPGS Meteo. Service Products Generation

B o

By model designing, template customizing, generate kinds of met. thematic
maps, curve , histogram

MD : Model Design |
TD : Task Deployment

|
. | |
eahter )) Customize ‘r’@‘r‘e
GeoSpatial Parameters :
Data i | |
’ Do)
sks
|
|
|
|

Products
(Maps,Data)

Specificatiion Parameters

Tools ’ Models _{ Run
) 7\ manually
Design I Deployment Execution
|

Fig. Workflow for weather products generation.

*Data sources: MICAPS file, GIS files, Oracle. SQLServer, Spatial databse)
*Monitoring and management of the tasks

*C/S distributed architecture
s *A Damon for automatically running on time
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24 hourly accumulation precipitation

2010-03-17 - 05— 03-18-05
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Take Feature

~ Layer (2)

7 7 sto e
g Take Feature Select Layer | [ leteoStati \\ ol By Location
R Layer By Location ()

#

liportﬂctme Apﬁd

Fig. Processing model for precipitation map generation. Here P represents parameters, rectangle represents a process, and ellipse represents an input or an output
variable of a tool.



06UTC 22 SEP 2015(14BJT 22 SEP 2015), Surface, Pressure (hPa)
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%y o Text generation

* GIS (Meteo info Overlay thematic info)

GEOS

Historical
Documents

A

» Nutral Language Processing (NLP)

Spatial Territory Spatial Text
Fields Preparaiton Anaysis planner
Templates
Feature Text )
extracion > Schema >'& Rules Lib.

Q@

[ - i
i[ SnowkRain |
! - |
! Wind i

i

T
[[Visibility |!

Geometry
Engine
Open
Source

Chapter Planning

GIS Matrix 61S
Data Analysis

Figure 2: The framework of forecast text generation.
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« T C forecast tracks and points symbolization

*History TC tracks retrieval e IS
*Warning area generation B a ’
*TC affected area assessment b

*Graphic Animation product output - /-
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Landslide warning
in cooperation with Ministry of Land and Resources
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« Weather Information Web Portal

*Map operation

-Data querying

*Analysis tools

*Web Output

*OGC Web Services (WMS,WFS,WCS,KML)
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~~“nteractive Climate Service system toward Climate Assessment & impaction
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leteorologlcal disaster impact assessment system

Disaster Situations Elements Disaster Impact Assessment Decision &nalysis Setting Management
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Thank you!

Some figures, slides come from NASA,NCAR,COST,CPC,NMC
websites and related slides, thanks the authors!




