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GIS.FCU Response to the GEOSS AIP-3 CFP

1 Overview

In recent decades, global warming has been gradually serious which induced disaster dispread around the world. How to interoperate a variety of heterogeneous data from separated systems efficiently and provide decision maker with adequate information is very important during four disaster management phases.  Interoperability is the communication and interaction capability between heterogeneous entities in the real world. This is the trend in the technology elaboration.
Our proposed contribution is intended to deliver end-to- end flooding disaster management societal benefits. All proposed contributions are described in detail in the next section.
2 Proposed Contributions

To support the Disaster Management scenario, respondents to the AIP-3 are encouraged to become active participants in the Group on Earth Observations Task that is intended to deliver end-to-end disaster management societal benefits. That GEO task number is DI-09-02b and it contains two subtasks as regional pilot efforts - one for Sub-Saharan Africa and the other for the Caribbean region. Each of these geographic areas pose different functional needs in the disaster management arena, but at the same time are supported by similar tools and techniques available in the AIP-3 as supplied by participating international collaborators involved in implementing the scenario on a global scale, but in focused regional and national contexts.
Our proposed contribution is intended to deliver end-to- end flooding disaster management societal benefits.  The life circle of disaster management includes Mitigation, Warning, Response and Recovery phases. The major gap identified during AIP-2 was the link between observations collected during the Warning phase and the observations collected during the Response phase. However in both cases, there is no direct alerting system used to insure a link with the next Response phase.  On AIP-3, harmonization between services used to access observation (e.g. SOS) for the Warning phase and Response phase needs to be demonstrated. The link between each phase could be achieved by using services such as SAS for alerting and WPS for processing.
It is nothing more than real data investigation, data storage, computing, analysis and demonstration for any spatial information decision. We describe how to apply OGC, OASIS and related standards for interoperability verifications and decision making in flooding disaster management.
The black dotted line is mentioned for the contribution scope in AIP-3 by GIS.FCU
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Figure 2‑1 The whole picture and the scope of the contribution to AIP-3
2.1 Demonstration Development
The Disaster Management Scenario describes the integration and utilization of GEOSS standard components and services to supply forecasts, a stream of satellite and in-situ observations, and derived maps integrated with local and regional data sets to support all phases of the disaster cycle.  The scenario is applied to flooding disasters caused by tropical storms, hurricanes, cyclones, and tsunamis in particular.
In this scenario, the mains actors are

· Decision makers who need to affect resources (e.g. International Disaster Charter)
· Regional civil protection officials preparing to face a natural disaster or looking for information on a daily basis to react.

· The public looking for information either to face the situation or to find out what can be done to help
On AIP-3, harmonization between services used to access observation (e.g. SOS) for the Warning phase and Response phase needs to be demonstrated. The link between each phase could be achieved by using services such as SAS for alerting and WPS for processing. So the objectives of this scenario are:

· To demonstrate the effectiveness of satellite imagery to strengthen regional, national and community level capacity for mitigation, management and coordinated response to natural hazards

· To identify specific satellite-based products that can be used for disaster mitigation and response on a regional level
· To identify capacity building activities that will increase the ability of each region to integrate satellite-based information into disaster management initiatives
2.1.1 Scenario Events

Legend:
Services in blue
 Products in red
Actors in orange
	Step
	Description

	00
	The Initiator is in charge of searches for warning services that provide events or predictions about potential flood on a given area. These services should be discovered by accessing GEOSS Portals. 

	01
	Based on services found at Step 0, the Initiator identifies areas where monitoring is needed and asks Actuator (Regional civil protection) to activate services that offer Early Warning (e.g. based on modeling such a Global Flood Potential Model) to monitor AOIs. 

Then the monitoring action proceeds to activate some Early Warning service and possibly subscribe to any related Alert service.

	02
	When an alert is raised, Actuator (Regional civil protection) requests multiple Processors (Data Providers) to activate monitoring services. 

	03
	A Processor configures/sends an event notification to Actuator (Regional civil protection) when monitoring detects upcoming disaster conditions. The notification can be send by using Sensor Alert Service (SAS).

	04

	Based on Alert issuing by a Processor, the Actuator (Regional civil protection) accesses the result of observations using WCS or SOS (e.g. Daily Flood Map Prediction). Based on the map analysis, the Actuator (Regional civil protection) sends back to Initiator a demand for activation of new data acquisition.

	05

	Based on Initiator acknowledgment, the Actuator (Regional civil protection) activates a feasibility request for a new data acquisition to multiple Processors (Data Providers) through SPS.

	06 
	The Actuator (Regional civil protection) receives back from multiple Processors (Data Providers) feasibility sensor acquisition results. 

The Actuator analyses feasibility study, both from SPS output to a dedicated SPS client application and from SPS KML output.

	07
	Based on existing feasibility studies, the Actuator (Regional civil protection) sends a request for acquisition (tasking) through SPS. If possible the acquisition should be for data before, during and after event. 

	08
	In parallel with acquisition request, the Actuator (Regional civil protection) request data from catalogue before event for a pre-damage analysis.

	09
	Once data is acquired, a Processor sends notification to Actuator (Regional civil protection) via WS Addressing or WS Notification. One or more Processors (Data Providers) make ortho-image available (pre and after). Geometric processing / Ortho-processing can be activated via WPS. Publication is made through WCS / WMS.

	10 
	Actuator (Regional civil protection) accesses the data via WCS or WMS and should start the analysis process.  The Actuator can submit such results to an Hydrology/Meteorology Disaster Management domain experts (e.g.the Caribbean Disaster Response Agency) and ask for 'near real time' feedback on the produced maps.

	11
	In parallel, Actuator (Regional civil protection) should request thematic processing from Processors (Map producer). This would involve the WPS running a classification or detection algorithm, and production of PNG and KML overlays on the raster result (GeoTIFF) from the WPS

	12


	The result of processing is released and make available through WCS or WMS. 
Depending on when the data is acquired, and whether the Alert was issued quite early before event, the data should be thematically processed to update the state of road network, and publish that map via WMS. The WMS is used on-the-field by Actuator (Regional civil protection) , e.g. for building an evacuation plan.

Whether data is acquired but delivered too late during or after event, the Actuator should provide damage map after event. This information should be available through WMS and used for assessing damage by insurance company or by NGO organization to help Public.

	13
	All maps produced are released for public communication and accessible via massmarket products such as KML.


2.1.2 Scenario Events _Storyboard
Above all, we also develop a tentative storyboard for the scenario events depicted as Figure 2-2 to Figure 2-7
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Figure 2 - 1  Local government search suitable web services for pre-warning by GEOSS Common Infrastructure (GCI) .
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Figure 2 - 2 Monitoring services have been started by local government after receiving alert information. 
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Figure 2 - 3 Local government receive damage reportvia SAS.
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Figure 2 - 4  Local government receive in-situ data by SOS or WCS.
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Figure 2 - 5 Local government receive in-situ data via SPS which includes pre-damage and after damage. Meanwhile, Local government collect ortho-image available (pre and after) through WCS / WMS.
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Figure 2 - 6 Geometric processing / Ortho-processing can be activated via WPS and PNG or GeoTIFF image can be produced.
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Figure 2 - 7 Theme map should be available through WMS.
2.2 Data 
In AIP-3, The GEOSS Common Infrastructure (GCI) consists of web-based portals, clearinghouses for searching data, information and services, and registries containing information about GEOSS components, standards, best practices and requirements. Each Enterprise Scenario in AIP-3 seeks to use, adapt and/or advance various Earth Observation components contributed by GEO Members and Participating Organizations. We will contribute data only for demonstration purposes. There are five components in our proposed contributions we needed which will be registered in GCI. The components are described as follows:

1. Sensor Observation Service (SOS)
It provides that user or other application access measure value for one or multiple sensors and platform information related with sensors. 

2. Sensor Planning Service (SPS)
It provides that user and other application evaluate the feasibility of data retrieve from data provider directly before accessing data.

3. Sensor Alert Service (SAS)
When sensor detects warning guard situation, SAS will send related information for user or other application.

4. Web Processing Service-grid Processing (WPS)

It runs a classification or detection algorithm, and production the PNG and KML result.
5. Web Map Services(WMS)
We integrate diversity of WMS to start analysis process for user and other application. 
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Figure 2 - 8 GEOSS Common Infrastructure
2.3 Enterprise Model
This section defines an Enterprise Model for a specific disaster scenario of flooding.   The flooding scenario context diagrams below depict the external interactions of external classes and actors to the GEOSS Class and all external inputs, outputs and ports. 
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Figure 2 - 9 Disaster Management Activity Diagram.
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Figure 2 - 10 Searches for warning services Activity Diagram.
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Figure 2 - 11 Refining data acquisition rules Activity Diagram
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Figure 2 - 12 Acquiring data and produce images Activity Diagram
3 Description of Responding Organization

3.1 Responding Organization
In the early 90’s, the era of worldwide information technology revolution, the information industry in Taiwan was in the process of getting well-established. However, applications of Geographic Information Systems (GIS) such as population studies and the utilization of land resources were still in the formative stages. Hence, the development and the employment of GIS was crucial under such circumstances.

In 1991, Dr. Tien-Yin Chou founded a GIS research lab at Room 211 in the Chiu Feng Chia Memorial Hall with six computers for students to have hands-on experience. This lab served as the forerunner of the GIS Research Center.

Owing to its extraordinary achievements, the University had the Ministry of Education review its application for approval on March 31st, 1995. In the same year, on August 11th, Geographic Information Systems Research Center of Feng Chia University (Abbreviation: GIS.FCU) was approved and established formally. Being the first officially approved GIS research center in Taiwan, the center aimed to advance the applications of GIS, improve teaching environments, provide human resource training, and upgrade domestic research and development.

With the establishment of the Graduate Program of the Department of Land Management at FCU, graduate students dedicated concerted efforts into the various fields of GIS. In the meantime, GIS.FCU continually increased its staff and facilities; so far, the Center includes more than 30 faculty members, over 120 full-time staff, and tens of master’s and doctoral students. Projects undertaken by the Center continue to grow steadily in terms of quantity and quality, and the Center is already providing information-based integrated services. In addition to the execution of projects and technological research and development, the Center has acquired patents and received awards for various invention and achievements.

GIS.FCU has long-term contract with Taiwanese government for over 15 years. GIS.FCU participates in planning and implementing debris flow observation stations and helps government to make high-quality decisions since 2000. During the nine years, we built 15 fixed observation stations and 2 mobile observation vehicles and kept maintaining it. We owned integration experience in different kinds of sensors, networks, computing and land constructions. Besides, GIS.FCU joins our government projects in SOA implementation for a long time. We develops service-oriented architecture (SOA) plan and leads the analysis, design and prototype implementation of SOA platform in National GIS (NGIS) by Ministry of the Interior (MOI), Taiwan. We absolutely understand SOA, web services and infrastructure construction, such as authentication and authorization, security very details. We did have deep understand and result for service conflation. We implement the prototype with proactive method, OGF enable GRID based on web services to serve the partial requirements about distribution computing. 
GIS.FCU is also a member of the Open Geospatial Consortium, Inc (OGC) since 2005.The Open Geospatial Consortium, Inc (OGC) is an international industry consortium of 395 companies, government agencies and universities participating in a consensus process to develop publicly available interface standards. OpenGIS® Standards support interoperable solutions that "geo-enable" the Web, wireless and location-based services, and mainstream IT. The standards empower technology developers to make complex spatial information and services accessible and useful with all kinds of applications.

OpenGIS® is a Registered Trademark of the Open Geospatial Consortium, Inc (OGC) and is the brand name associated with the Standards and documents produced by the Open Geospatial Consortium, Inc (OGC). OpenGIS standards are developed in a unique consensus process supported by OGC industry, government and academic members to enable geoprocessing technologies to interoperate, or "plug and play". OGC is also one of participating organizations in GEO.
GIS.FCU participated SWE thread and GPW thread in OWS-6. In SWE thread, we participated in catalog service for the web and associated metadata for SWE. In GPW thread, we participated WPS-Grid processing applying for funding request and offer free implementation for WPS-Conflation Service. We involving in geosynchronization thread in OWS-7.
3.2 Personnel

GIS.FCU proposes to contribute personnel to attend AIP-3. All of them will remain at Taiwan, but we will support their business travel if needed. Now we indicate the capabilities and experience of the personnel, role and responsibility in AIP-3 as follows:

	No.
	Personnel Information 
	Role

	1.
	Name: Lan-Kun (Peter) Chung
Education: M.S.

Certification: PMP, Introduction to CMMI

Experiences:

1. 15 years experience in GIS, the distributor and developer of GenaMap, 1992-1995

2. P.I. Debris flow response systems of Taiwanese government. 2001-2008

3. P.I. the establishment of EAI platform for Water Resource Agency, 2005-2008
4. P.I. SOA for Highway GIS,2008
5. Co P.I. GIS data warehouse for National Land Surveying and mapping Center, 2005-2008
6. Co P.I. the establishment of National GIS SOA platform. 2006
	Business Representative
Contract Representative 

	2.
	Name: Pi-Hui (Pinky) Huang 
Education: PhD. 

Certification: PMP

Experiences:
1. 12 years experience in GIS

2. PM, The establishment of EAI platform for Water Resource Agency, 2005-2008

3. PM, the establishment of National GIS SOA platform. 2006-2007

4. PM, GIS data warehouse for National Land Surveying and mapping Center, 2005-2008
	Project Manager

	3.
	Name:  Huei-Ju(Fion)  Tsai
Education: Master
Certification: OCUP Advanced
Experiences:

1.      1.8 years experience in GIS

2.     SA, GIS requirement analysis project for  Taiwan Sugar Corporation, 2009.

3.     SA, the research and establishment of GIS services sharing platform for Institute of Transportation, 2007-2008.

4. SA, the establishment of GIS data purchase for National Land Surveying and mapping Center, 2007-2008.
	Technical Representative (System Analyst)


	4.
	Name: Chia-Hao (Sky) Chen 

Education: B.S.

Certification: MCTS-SQL Server, OCUP(OMG Certified UML Professional)

Experiences:
1. 9 years experience in GIS

2. Analyst and developer, M60A3 tank simulator development,2002-2004

3. Architect and analyst, Fighter mission planning system development,2008

4. Architect and analyst, SOA for highway GIS, 2008

5. Developer, the establishment of EAI platform for Water Resource Agency, 2005-2008

6. Developer, GIS data warehouse for National Land Surveying and mapping Center, 2005-2008
7. Developer, OWS-6,2009
8. Developer, OWS-7,2010
	Technical Representative (Software Architect, Sr.Analyst and Developer)


	5.
	Name: Yao-Ming (Frank) Fang
Education: PhD.

Certification: Teacher certification (Assistant Professor)

Experiences:

1. Researcher, Healthy Monitoring of bridge and structural. 1998-2008

2. Researcher, Debris flow Monitoring station of Taiwanese government. 2001-2008
	Technical Representative 

	6.
	Name: Wen-Yuan (Cool) Ku 

Education: M.S.

Certification: MCTS-SQL Server, MCPD-Web Application, OCUP(OMG Certified UML Professional)

Experiences:

1. 9 years experience in GIS

2. Co P.I., Developer, Debris flow response systems of Taiwanese government. 2001-2008

3. Developer, the establishment of EAI platform for Water Resource Agency, 2005-2008
4. Architect and analyst, Fighter mission planning system development,2008

5. Developer, GIS data warehouse for National Land Surveying and mapping Center, 2005-2008

6. Developer, the establishment of National GIS SOA platform. 2006-2007
7. Developer, OWS-6,2009
8. Developer, OWS-7,2010
	Technical Representative (Software Architect, Sr.Analyst and Developer)


	7.
	Name: Che-Hui (Jer) Lin 
Education: B.S..
Certification: MCSE, ITIL, Introduction to CMMI, MCTS-SQL Server
Experiences:
1. 10 years for IT management and configuration management

2. EPG, take charge of CM, CMMI certification program, GIS Center, Feng Chia University, 2007-2008
	CM Representative
Technical Representative (Tester)
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