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Drought Research Initiative Response to the GEOSS AIP-3 CFP

1 Overview

This response addresses the drought management scenario development.  Specifically the gap in information collected and produced by researchers regarding drought and what is available to the drought data users.  Farmers, water resource managers, urban planners are all amongst those who need the best information on drought conditions in order to plan for water distribution during periods of water stress.  In these circumstances information on drought is needed for both objective and subjective decision support mechanisms.  The Drought Research Initiative (DRI) has collected and generated many unique data sets that relate to this critical area but are not currently available to decision makers nor can they always be readily incorporated into current decision support systems.  An effort is being made to put these datasets in a publicly available data system entitled the DRI Data Legacy. The proposed scenario provides a preliminary framework with which to utilize the DRI Data Legacy to introduce new research products and techniques to operational users to augment current systems.
2 Proposed Contributions

2.1 Societal Benefit Area Alignment and Support

In the geographical area of DRI the largest group of decision makers is the agricultural community.  Thus this project addresses information needs in the GEO Societal Benefit Areas (SBA) of Water and Agriculture as well as contributing to other GEO SBA’s including Disasters, Climate and Weather. DRI has gained valuable experience that could help scenario development such as: 

· some (though limited) experience in applying data and information to decision making,

· has a preliminary plan (DRI Data legacy) to provide research data to users 

· project will provide a framework that could be replicated in other situations 
Experiences in interacting with data users has been gained through a Drought Early Warning System (DEWS) test which provides insights into what drought data users in this region require.   This exercise has taken place in both a workshop and online format.  DEWS is considered a test-bed for applying current research methodologies and results to improving drought management. It is a framework to determine user needs and assessing user responses to products through an interactive dialogue.  The resulting suggestions form the basis of the reasoning and improvements that the DRI Legacy will address:

· ALL AVAILABLE information is valuable in decision making.

· Need to have more supporting information available to properly interpret data.

· Need better drought characterization techniques and their supporting data.

To address this response DRI is developing a data legacy (Figure 1) which will include a metadata database system that will be coupled with an easy to use Google Earth interface so that users can browse for data and information spatially and (where available), download data and generate graphs.  Where data and information cannot be directly entered into a database due to proprietary or other constraints an interpolated chloropleth map of the data may be generated and/or the user may be directed to the data through an online distributed archive. The goal is for a user to find relevant drought information that can be tailored to their location of choice.  Not all data is available across the region, thus a system that can selectively provide information where it is valid is considerable step forward in providing drought information. A selection of available data is listed in Table 1.   The DRI Data Legacy project will be managed by the DRI Data Management Working Group.

Figure 1: Project Schematic
[image: image1.jpg]DRI Drought Data Legacy and Decision Support Mechanism

g

Nor-DRI Distibuted Data Links Distributed DRI Data Links
User execuled D
= sry

\ awﬂ =
uSemmss
Oniine DRI 474_
Lew Daawase . @

DRI Metadata Google Earth

Centralized DRI Data

*KML only generated if sslscted data is from
the Centraized DRI Data




Table 1: A Partial listing of Data and Information to be included in the system

	Name
	Description

	University of Saskatchewan Hydrologic data
	Hydrologic data in the Centre for Hydrology central archives for the Canadian Prairies

	Prairie Agro meteorological data
	An agro meteorological database with surface meteorological and soil data from the NSERC wheat quality project 

	Wheat quality data
	Field books containing surface weather data, crop data and soil data from the NSERC wheat quality study (5 locations, 2003 through 2006)

	West Nose Creek Research Basin- University of Calgary
	Quality controlled field data from West Nose Creek groundwater study 

	Soil moisture anomaly percentage index
	The 56-year (1950-2005) daily soil moisture over the Prairies from VIC model 

	Hydrometeorological field program
	NAESI data maintained in the HAL data archive 

	Cold Regions Hydrologic Model output
	Model runs of gridded CRHM outputs of soil moisture, SWE, stream flow, evaporation, sublimation, pond storage

	Soil Moisture- University of Guelph
	Soil moisture levels at key monitoring sites measured from summer 2009 as part of a project on the role of soil moisture on seasonal forecasts.

	Drought Indices- Environment Canada and University of Manitoba
	Relevant data sets pertaining to monthly drought indices over the Canadian Prairies.

	Teleconnections to Drought
	Relevant data sets pertaining to the large-scale teleconnections, soil moisture, and drought indices on the Prairies.

	Modelled ET and soil moisture
	PAM-II crop model soil moisture and evapotranspiration monthly maps over the Prairies

	Hydrologic model outputs- University of Manitoba
	Selected hydrologic model outputs over the drought period (historic and future projections) 

	Radar Data
	Radar data documenting portions of the 1999-2005 drought


DRI Data Legacy Drought Scenario

Actors:

Research Group:

· Drought Research Initiative:  The network of scientists producing scientific results and new techniques relating to drought on the Canadian Prairies

Stakeholders:

· General Research Community: Scientists that are engaged in studying drought and other climatic extremes but not a part of DRI

· Drought Data Users: A collection of managers from the water and agriculture sectors and others who utilize drought data in their operations

· Policy Makers:  A collection of federal and provincial managers responsible for responding to drought situations

Scenario Steps:

1. Research group tasked to map the intensity and extent of an incipient drought in comparison to historical drought conditions.

2. Research group request data from the DRI Data Legacy portal and other existing data portals (GEOSS, provincial and federal agencies). 

3. Research results will outline the region where drought is present and where drought conditions exists and how it relates to past droughts.

4. Based on this assessment, research group will provide stakeholders with advice on possible actions that could be taken to mitigate the impacts of the drought

5. Stakeholders will take necessary policy and program actions to deliver services and provide assistance to affected communities.

6. Research staff will monitor the actions taken by stakeholders to assess the impacts and benefits of these actions.

7. These steps would be taken on a bimonthly basis for an entire annual cycle (or on a monthly basis for the growing season) in order to assess the full range of the drought and drought impact mitigation over the entire annual cycle (or the growing season) in several different climate regions.

8. A report on the benefits of Earth Observations and GEO in addressing global drought problems would be developed and serve as a basis for further development of a global drought monitoring capability.  This report would include an evaluation of the various terms used for drought and drought impacts in available drought ontologies and data bases.
DRI’s largest contribution to this scenario would be the DRI Data Legacy itself.  This repository of data and associated management system will provide the data necessary for the defined scenario.  To achieve this DRI will direct the data and network managers to continue to work on complete the DRI Data Legacy (deadline of December 2010) and to coordinate this activity with the AIP-3.
2.2 Component and Service Contributions

2.3 Architecture and Interoperability Arrangement Development

3 Description of Responding Organization

Provide a brief description of responding organization including its relationship to the Pilot Initiative, e.g., GEO Member or Participation Organization.

Describe the Organizations approach to supporting the Pilot including identifying the human and system resources to be assigned to participate in the Pilot.

Provide contact information for both a Programmatic Contact and for a Technical Contact.  The contact person may be the same for Programmatic and Technical contacts. 

The Drought Research Initiative (DRI) is the implementing organizations of this response. The University of Manitoba acts as the home institution for many of the DRI proponents who are taking a lead in this project. DRI is a research network focused on the 1999-2004/5 drought in the Canadian prairies that brings together many university and federal/provincial government researchers with expertise encompassing the atmospheric, hydrologic, land surface, and predictive aspects of droughts at a variety of spatial and temporal scales. DRI was initiated in late 2005 and will continue until the end of 2010. The project is funded by the Canadian government through the Canadian Foundation for Climate and Atmospheric Sciences (CFCAS)

DRI involves many user groups as partners in this project, including municipal, provincial, federal and academic groups which encompass a wide variety of users and data suppliers. A list of partners along with other details about DRI can be found at www.drinetwork.ca.

 The objective of DRI is to better understand the physical characteristics of and processes influencing Canadian Prairie droughts, and to contribute to their better prediction, through a focus on the recent severe drought of 1999 - 2004/05 and the resulting work establishes it as a delivery point for the identified gap.  
This is being accomplished through a focus on three research themes: 
1. Quantify the physical features of this recent drought 
2. Improve the understanding of the processes and feedbacks governing the formation, evolution, cessation and structure of the drought.
3. Assess and reduce uncertainties in the prediction of drought and its structure. 

Although DRI did not receive support for the following two research themes, DRI is endeavouring to address them as well: 
4. Compare the similarities and differences of the recent drought to previous droughts over this region and those in other regions, in the context of climate variability and change. 
5. Apply our progress to address critical issues of importance to society 
The DRI Data Legacy activity is described in the International GEO Workplan under Task WA 06 02b “Development of a legacy integrated drought data system” and has been accepted as a Type 3 project in response to the GEO CFP for Decision Support Projects. 
In order to meet the needs of stakeholders and other users for information on drought information, the Canadian Drought Research Initiative (DRI) will develop an integrated data system for consolidating regional information about drought.  This data system will not only serve the needs of the research community but it will provide governments and the public with better access to information about drought phenomena based on a  multi-year historic drought that had major soci-economic impacts in western Canada.  The system will integrate a number of original measurements taken for research purposes with other data bases and analyses.  The overall information system will rely on both distributed and centralized elements and will apply and test many GEO concepts of interoperability, data sharing and the use of common standards for interdisciplinary data sets.

Milestones: 

· September 2010: A metadata system will be developed and populated with inputs from DRI researchers.
· Winter-Spring 2010: A series of user’s workshop will be held and the results will be used in the design of the data system. 

· December 2010: DRI will publish a DVD (or DVDs) with the more unique aspects of the online data system and will transfer the overall integrated online data system to an operational agency.
Initial work to apply DRI research to decision making has occurred with the development of DEWS of which the DRI Data Legacy is a logical follow on.  The DRI Data Legacy will contribute to decision making as detailed in Figure 2.

Figure 2: DRI Data Legacy Decision Support Structure
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At this point DRI is budgeted to be operational up to September 2010 with carry over in the Secretariat (project leaders and network and data managers) until December 2010.  Thus this project which is currently underway is slated to be completed within 10 months. The developed system will then be turned over to an operational partner.  Several potential partners to store the data long term exist and discussions are underway currently with:

· Agri-Environment Services Branch (Agriculture and Agri-Food Canada)

· Environment Canada
· Ouranos/EC

There is a vast knowledge base within DRI relating to earth observations ranging from remote sensing data analysis and applications (various satellite datasets), in-situ measurements (weather station design, operation and data analysis), quality controlling data, data visualization (variety of formats including GIS and Google Earth), data management, and modelling on all scales (point to global).   Experience in applying DRI research to decision support applications has come through the development and application of DEWS in both a workshop and online format.  The knowledge and framework of dialogue gained from the DEWS experience provides the background and motivation for the DRI Data Legacy.  

The overall purpose of DRI is to stimulate, support and coordinate drought research and inclusion in of DRI’s data in the GEO AIP-3 framework will go a long way to achieve these goals.
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