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(NCC,1995)

East Asian Monsoon 

Activity Centre

(EAMAC,2006)

Global Producing Centre for 

long-range forecast 
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in RA II (RCC,2009)

Center for Extreme Events 

Monitoring in Asia 
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The Role of Beijing Climate Center

1.Brief Introduction of BCC



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



Organization 

National Climate Center (NCC)

Beijing Climate Center (BCC)

General Office (GO)

6 FTE

Division of Operation, 

Science and Technology 

(DOST)

7 FTE

Division of Personnel 

Affairs (DPA)

4 FTE

Climate Monitoring 

Division (CMD)

18 FTE

Climate System Modeling 

Division (CSMD)

26 FTE

Climate Services Division 

(CSD)

12 FTE

Laboratory for Climate 

Studies (LCS)

14 FTE

Climate Prediction 

Division (CPD)

20 FTE

Climate Impact 

Assessment Division 

(CIAD)

18 FTE

Climate Change 

Adaptation Division 

(CCAD)

16 FTE

Operational System 

Management Division 

(OSMD)

15 FTE

FTE：Full Time Employee
Total :182
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What does GIS stand for? 

• 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 Science
• 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). 

Taken from YUJI MURAYAMA



Taken from  Kenvision Techniks Ltd



Taken from ESRI UC 
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2001

• To promote and support the use of GIS 

as both an analysis and an 

infrastructure tool in atmospheric 

research

• To address broader issues of data 

management and geoinformatics 

within atmospheric and related geo-

and social sciences
• To integrate geospatial knowledge across 

disciplines

• Regular Workshops on GIS in Weather, 

Climate and Impacts( Aug. 2002:1st,Jul. 

2005 : 2nd,Oct.2008: 3rd)

24-26 Jun. 2015:  Incorporating GIS Into 

the Atmospheric Science Curriculum

https://gis.ucar.edu/



Taken from the report “GIS in Meteorology and Climate Science”, Olga Wilhelmi and Jennifer Boehnert 



Project

-ProjectName : esriFieldTypeString

-bboxLL : esriFieldTypeDouble

-bboxUR : esriFieldTypeDouble

-StartDate : esriFieldTypeDate

-EndDate : esriFieldTypeDate

FixedInstrumentPlatform

-PlatformName : esriFieldTypeString

-Description : esriFieldTypeString

-ResponsibleParty : esriFieldTypeString

FixedInstruments

-lat : esriFieldTypeDouble

-long_ : esriFieldTypeDouble

-ZMSL : esriFieldTypeDouble

FixedGrid

MeasureRoute

-RouteID : esriFieldTypeInteger

-Measure : esriFieldTypeInteger

-Description : esriFieldTypeString

MissionRoute

-RouteID : esriFieldTypeInteger

-Measure : esriFieldTypeInteger

-Description : esriFieldTypeString

IHOP Observational Data 
Model (Feature Classes)

ESRI Classes::Feature

+Shape : esriFieldTypeGeometry
ObsPoint

-ObsID : esriFieldTypeInteger

-InstrumentID : esriFieldTypeInteger

-TimeSiteName : esriFieldTypeString

-SiteID : esriFieldTypeInteger

-SiteName : esriFieldTypeString

-LaunchTime : esriFieldTypeInteger

-LaunchMon : esriFieldTypeInteger

-LaunchDay : esriFieldTypeInteger

-LaunchHour : esriFieldTypeInteger

-LaunchMin : esriFieldTypeInteger

-LaunchSec : esriFieldTypeInteger

-LaunchAlt : esriFieldTypeInteger

-RouteID : esriFieldTypeInteger

-TimeS : esriFieldTypeDate

-lat : esriFieldTypeDouble

-lon : esriFieldTypeDouble

-alt : esriFieldTypeDouble

-TimeOffset : esriFieldTypeInteger

AirCraft

-NDVI : esriFieldTypeDouble

-H2OMX : esriFieldTypeDouble

-Heiman_Raw : esriFieldTypeDouble

SoundingPNT

-Pressure : esriFieldTypeDouble

-Temperature : esriFieldTypeDouble

-Dewpoint : esriFieldTypeDouble

-RelHumidity : esriFieldTypeDouble

-WindU : esriFieldTypeDouble

-WindV : esriFieldTypeDouble

-WindSpeed : esriFieldTypeDouble

-WindDir : esriFieldTypeDouble

-AscentRate : esriFieldTypeDouble

-SoundLat : esriFieldTypeDouble

-SoundLon : esriFieldTypeDouble

-Height : esriFieldTypeInteger

Radar

-NDVI : esriFieldTypeDouble

-H2OMX : esriFieldTypeDouble

-Heiman_Raw : esriFieldTypeDouble





• Workshop reports

• A New  book： is aimed at meteorologists, climatologists, and GIS 

practitioners interested in integrating weather and climate data into their 

GIS workflows.



• 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

• After 2006:University of Grenoble

http://www.cost.eu/COST_Actions/essem/719?management



• 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



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
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NetCDF in ArcGIS

• Atmospheric community – ESRI collaboration 

Since 2006 release of ArcGIS 9.2 NetCDF CF format 

can be read in GIS 



ArcGIS

Solar Analyst



Meteo. Symbol Library in ArcGIS



TC Tracking In ArcGIS



Many NOAA 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)

• Many others…………………



GIS In NWS

► Over 300 users of GIS in 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) 

Taken from Kari Sheets slides, NWS





• The Meteorology and 

Oceanography 

Domain Working 

Group (Met Ocean 

DWG) is a 

community orientated 

working group of the 

Open Geospatial 

Consortium (OGC)

• Members: UKMO, M-

F, DWD, ECWMF, 

EUMETSAT, Met.no, 

FMI, CMC, NOAA, 

KNMI,

• Workshops on the 

Use of GIS/OGC 

Standards in 

Meteorology

Interoperability Between GIS and Meteo.



GIS In Meteo. Education

GEOG 498

GEOG 309 

METR 3355

ATMS 373-02

… …



Classroom Exercises in GIS Meteorology
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Who is working with GIS in CMA

• National Meteorological Center(NMC)

• National Climate Center(NCC)

• National Satellite Meteorological Center(NSMC)

• National Meteorological Information Center(NMIC)

• CMA Public Meteorological Service Center(PMSC)

• CMA Meteorological Observation Centre(MOC)

• Chinese Academy of Meteorological Sciences(CAMS)



What kind of GIS software is being 

used in CMA

 Commercial products:

• ESRI ArcGIS Desktop 

Engine Server

• Super map

• Baidu/Google Map API

 Open Source  GIS:

• Sharmap/ QGIS/ 

Openlayers 

/SAGA/Geotools/Worldwind



Which aspects is GIS being used in Meteo. In CMA

Spatial Data 

Management

Spatial Data 

Analysis

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

GIS functions Meteo. operations Operational Systems

Services
Products 

generation/Delivering/Disa.&

Risk management

Meteo. Data Management

Weather 

Forecast/ Modification

Applied Meteorology

Road/Hydro/Geology

Climate 

Monitoring/ Prediction/ 

Assessment



How to use GIS



Some Applications in Operational System

• MICAPS: (Weather forecast)

• CIPAS:    (Climate Prediction )

• MESIS/MSPGS:   (Meteo. Services)

• MEDIAS (Impaction &Assessment)



• MICAPS3.0 Interactive Workstation for Forecaster

• GeoLayer

• SHP/MIF

• DEM

• Sharmap

• ProJ4

Villages in 

china

Open Source SDK



• CIPAS1.0 Climate Interactive Plotting and Analysis System towards     

basic operations of monitoring, diagnose , prediction

• Netcdf/GRIB/shp files

• GeoLayer

• Layout

• Graphic clip,

• Line smooth

• Region fill

• Project transformation 

• Spatial interpolation

• TIN creation

• … … 



• MESIS (MEteorological Service Information System)

Middle 
ware

Data

Social 

economical 

data

Dataware

Databus（Exchanging/Conversion/Storage）

ArcSDE

ADO.net

Applica
tion 

Application middle-ware

Cartography Data access ManagementAlgorithmsSpatial Analysis

Element retrieving Statistical analysis 

Disaster AssessmentsMet. Thematic Map

Spatial analysis Warning message

Document Editor

EditingMet. Symbol Lib.

MICAPS 

Server

Met 

Database

GeoData/Envi

ronmental 

data 

Products Distribution

Output & Print

MICAPS access

Arc Engine

Interactively generating  specialized meteorological service products





• MSPGS Meteo. Service Products Generation 

System
•By model designing, template customizing, generate kinds of met. thematic 

maps, curve , histogram

•Data sources:  MICAPS file, GIS files, Oracle、SQLServer, Spatial databse)

•Monitoring and management of the tasks

•C/S distributed architecture

•A Damon for automatically running on time

ArcGIS Geoprocessing(Modelbuilder) + Desktop(Map template)



Task management

Model designing for 

weather service products 

Task Execution







GIS Generated It !



• GIS（Meteo info Overlay thematic info)

• Nutral Language Processing（NLP)

• Text generation



China Daily Weather Bulletin(NMC) 

2日08时至3日08时，西北中东部、新疆东部和
北部、西藏东部和南部、内蒙古局部、东北中
北部、黄淮西部、江淮大部、江汉、江南、华
南和西南等地有小到中雨，其中，西藏东部、
湖北南部和西部、湖南局部、江西中南部、浙
江中南部、福建部分地区、广东局部、广西大
部、重庆局部、贵州局部和云南东南部和东北
部等地有大雨，其中，湖南南部、江西中南部、
浙江南部、福建西北部和东北部、广东西北部
和广西部分地区等地有暴雨。

2日08时至3日08时，新疆东部、青藏高

原东部偏南地区和东北部、内蒙古东部
和西部、东北地区中北部、甘肃中西部
和东南部、陕西南部、黄淮西部、江汉、
西南地区、江淮大部及其以南大部地区
有小到中雨或阵雨，其中，江汉西南部、
贵州南部、江南南部、华南北部、西藏
东南部等地的部分地区有大雨，局地有
暴雨。

• Describe weather falling area more precisely

Forecaster

Computer



 Main Road Chosen

 Map Template design

 Language Planner

 GIS spatial analysis and Linear Referencing

关键：

受大到暴雨影响的主要路段有：
京昆高速(G5)川滇省界—云南元谋段
杭瑞高速(G56)云南曲靖—昆明段
沪昆高速(G60)贵州凯里—麻江—贵阳—安
顺—普安段、云南曲靖—昆明段
兰海高速(G75)贵州龙里—麻江—都匀段
汕昆高速(G78)云南石林—宜良—昆明段
广昆高速(G80)云南开远境内路段
开河高速(G8011)云南屏边—河口段
渝昆高速(G85)云南崇明—昆明段
昆磨高速(G8511)昆明—云南玉溪—峨山段
108国道云南永仁—元谋段
210国道贵阳—贵州都匀—独山段
213国道昆明—云南玉溪—峨山段

-----Graphics & Text Generation  

Traffic Weather monitoring & conditions forecast over China



Arc Engine (GIS)

TC forecast tracks and points symbolization

•History TC tracks retrieval

•Warning area generation

•TC affected area assessment

•Graphic Animation product output

Interactive Tropical Cyclone Warning Service



Landslide warning
in cooperation with Ministry of Land and Resources

Arc Engine (GIS)



• Weather Information Web Portal

•Map operation

•Data querying

•Analysis tools

•Web Output

•OGC Web Services (WMS,WFS,WCS,KML)

处理模型数据库(Tbx)

台风实时库(实况,预报) 气象产品库(雷达,云图,落区预报)

Web Service XML/HTTP

基础地理信息服务 数据解析服务 数据同步服务

Flex UI View

MeteoServer ArcGIS Server 

应用服务器(Apache)

台风信息服务

Meteo 

Server

ArcGIS 

Server

DataBase 

Server

Web 

Application 

Server

IE/FE

Internet IntranetInternet 

ArcGIS Server(WebGIS), Rich Flex(Flash) , Ajax, J2EE





Data Communication 

Client
Data Visualization

V
ie

w

Data Communication 

Server

Operation 

controller

Querying

controller

Visualization

controller

Computing

controller

c
o

n
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Data querying 

services
Data processing 

services

Adaption & decision-

making Services
Computing 

Services
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S
e

rv
ic

e
s

Intactive Analysis Processing
Thematic 

graphs 
… … 

Climate 

Thematic  Data
Spatial Data Files

D
a

ta
 

Client

· Windows services

· NetFramework3.5,

C#，

· ArcEngine(GIS)

· ICE middleware

Server

· RedHat Linux

· JDK6.0

· Java/Fortran

· ICE middleware

· ArcEngine(GIS)
· CDC DB API

CDC

• Meteo-disaster info real-time 

analysis tools

• General Spatial statistic 

analysis, Mathematical 

statistics tools

• Meteo-disaster indicator 

monitoring and statistical 

analysis tools (270 type or so)

• Extreme climate event

• assessment of disaster using 

indicators, model, causing 

factors

• Climate impact assessment 

on agriculture, environment, 

etc.

• Disaster response strategy 

knowledge database 

• Thematic database 

management

• Products visualization & 

generation

• MEDIAS
Interactive Climate Service system  toward Climate Assessment & impaction

Arc Engine (GIS)



User interface (En/CN)



Sandstorm real-time monitoring



Low temperature 

Durations (Days)



Precipitation statistics report & Charts by provinces

(Area, Volume, level, region)



Disaster statistics by national county  over a period of time



Different drought indices  



MeteoGIS 网络系统MeteoGIS桌面系统

数据访问引擎

数据

插件开发接口
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气象GIS工程化建设体系结构
其他GIS平台 气象应用系统

 

数据引擎扩展接口

MICAPS，MESIS等

CMA  MeteoGIS  Based on SuperMap GIS

Desktop
Internet
SDK 

Components

4D Spatial& 
Temporal 

Model

Meteo. 
Science 

Visualizati
on

Meteo.

Diagnosis

analysis 
algorithm

Extensions



Thank you!

Some figures, slides  come from NASA,NCAR,COST,CPC,NMC 

websites and related slides, thanks the authors!


