Guidelines for Preparation of Country Documents for the First Technical Workshop on Standards for Hazard Monitoring, Databases, Metadata and Analysis Techniques to Support Risk Assessment
10 to 14 June 2013

WMO Headquarters, 

Geneva Switzerland

Guidance for the preparation of documents outlining your county’s activities and practices in hazard monitoring, detecting, database and metadata development, and mapping of hazard 
1) Please kindly prepare a document that describes practices and approaches in your country to monitoring, detecting, maintaining databases and analytical techniques (statistical and forecasting) for primary meteorological, hydrological and climate-related hazards.  
2) Given that some of these hazards may be joint mandate or under primary mandate of another agency in your country, I would be grateful if preparation of your response could be carried out in cooperation with other relevant agencies in your country. 
3) You can download an electronic copy of this assessment at: 

http://www.wmo.int/pages/prog/drr/projects/Thematic/HazardRisk/2013-04-TechWks/Documents/Annex-I-Country.doc 
4) Please kindly provide your document to the WMO Secretariat by 20 May 2013 for the attention of: 

Dr Maryam Golnaraghi (mgolnaraghi@wmo.int).
5) All nominated experts will be invited to present their respective countries’ documents during the technical workshop.  To this end, they are kindly requested to bring a hard copy and an electronic version of the completed document and related presentation to the workshop

6) Should you have any questions related to this questionnaire, please contact: 
Dr Maryam Golnaraghi  

Chief, Disaster Risk Reduction 

World Meteorological Organization

Geneva, Switzerland

Tel: 41.22.730.8006 

Fax: 41.22.730.8128 

Email: mgolnaraghi@wmo.int   
Please list the contact information for individuals who contributed to this questionnaire:

	Title
	First name
	Last name
	Country
	Name of agency
	Division
	Phone number
	e-mail address

	Mr.
	Gilles
	Larose
	Canada
	Environment Canada
	MSC-BDP
	819-934-4998
	Gilles-larose@ec.gc.ca 

	Mr.
	Hoppa
	Lau
	Canada
	Environment Canada
	MSC-WEM, Water and Climate Services
	416-739-4969
	hoppa.lau@ec.gc.ca 

	Mr.
	Chris
	Kocot
	Canada
	Environment Canada
	MSC-WEM, Archive Operations
	416-739-5943
	Chris.Kocot@ec.gc.ca 

	Mr.
	Serge 
	Desormeaux
	Canada
	Environment Canada
	MSC-Quebec,  CMAC-E
	514-496-5225
	serge.desormeaux@ec.gc.ca 

	Mrs.
	Louise 
	Bussières
	Canada
	Environment Canada
	MSC-Quebec,  Climate Monitoring and Adaptation Unit
	514-496-2554
	louise.bussiere@ec.gc.ca 

	Mr.
	Marc 
	Beauchemin
	Canada
	Environment Canada
	MSC-Quebec,  Climate Monitoring and Adaptation Unit
	514-283-3812
	marc.beauchemin@ec.gc.ca 

	Mrs.
	Darlene
	Langlois
	Canada
	Environment Canada
	MSC – WEPS,  Marine and Ice Services
	613-943-5758
	darlene.langlois@ec.gc.ca 

	Mr.
	John
	Parker
	Canada
	Environment Canada
	MSC-Atlantic, ASPC
	902-426-3836
	john.parker@ec.gc.ca 

	Mr.
	Serge
	Desjardins
	Canada
	Environment Canada
	MSC-Atlantic, National Laboratory for Marine and Coastal Meteorology
	902-426-9131
	serge.desjardins@ec.gc.ca 

	Mr.
	Bruno
	Marquis
	Canada
	Environment Canada
	MSC-Quebec, SPC
	514-283-9904
	bruno.marquis@ec.gc.ca 

	Mr.
	Michael
	Lynch
	Canada
	Natural Resources Canada
	Earth Science Sector, Strategic Policy and Operations Branch
	613-992-1949
	Michael.Lynch@NRCan-RNCan.gc.ca 

	Mr.
	Bert
	Struik
	Canada
	Natural Resources Canada
	Geological Survey of Canada
	604-375-6413
	Bert.Struik@NRCan-RNCan.gc.ca 

	Mr.
	Reid
	Van Brabant
	Canada
	Natural Resources Canada
	Canadian Hazards Information Service
	613-943-4665
	Reid.VanBrabant@NRCan-RNCan.gc.ca 

	Mr.
	Réjean 
	Couture
	Canada
	Natural Resources Canada
	Climate Change Geoscience Program
	613-943-5237
	Rejean.Couture@NRCan-RNCan.gc.ca 



	Mrs.
	Joanne
	Frappier
	Canada
	Natural Resources Canada
	Canadian Forest Service
	613-947-9101
	Joanne.Frappier@NRCan-RNCan.gc.ca 

	Mr. 
	Bruce
	Macnab
	Canada
	Natural Resources Canada
	Canadian Forest Service
	780-435-7333
	Bruce.Macnab@NRCan-RNCan.gc.ca 

	Mr.
	Lawrence 
	Conway
	Canada
	Public Safety Canada
	Emergency Management Policy (EMRO)
	613-990-8186


	Lawrence.Conway@ps-sp.gc.ca

	Mr.
	John
	Gazo
	Canada
	Public Safety Canada
	National and International Policy
	613-991-7704
	john.gazo@ps-sp.gc.ca 

	Ms
	Connie
	Cheung
	Canada
	Public Safety Canada
	Emergency management planning
	613-944-4908
	Connie.Cheung@ps-sp.gc.ca 


Some Federal Government Websites on Hazards

	Type of hazards
	Responsible Agency
	Website
	Comments

	Hazardous weather
	Environment Canada
	http://www.ec.gc.ca/meteo-weather/hazardous weather
	· Winter weather

· Summer weather

· Lightning

· Hurricanes

· Marine

· ice

	Natural hazards
	Natural Resources Canada
	http://www.nrcan.gc.ca/earth-sciences/natural-hazard/natural-hazard/3612 
	· earthquakes
· floods

· forest fires

· landslides

· space weather

	Natural hazards
	Public Safety Canada
	http://www.publicsafety.gc.ca/res/em/nh/index-eng.aspx 
	· blizzards
· earthquakes

· floods

· hail

· icebergs, sea ice and fog

· landslides and snow avalanches

· tornadoes

· tsunamis and storm surges

· volcanic eruptions

	Drought
	Agriculture and Agri-Food Canada
	http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1326402878459&lang=eng 
	· drought watch

· map archive

	Lightning
	Environment Canada
	http://www.ec.gc.ca/foudre-lightning/default.asp?lang=En&n=D88E34E8-1 
	Canada’s lightning detection network.

	Earthquakes
	Natural Resources Canada
	http://www.earthquakescanada.nrcan.gc.ca/index-eng.php 
	Recent significant earthquakes reports

	Canadian Hazards
	Natural Resources Canada
	http://chis.nrcan.gc.ca/index-eng.php 
	The Canadian Hazard Information Service conducts monitoring and provides hazard information and products on an ongoing basis and in response to emergency situations involving earthquakes, tsunamis, volcanic eruptions, landslides, geomagnetic storms and radiological and nuclear incidents. 


A) National Hazard Programme
1. Does your country have a National Hazard Programme that focuses on natural and man-made hazards occurring in your country? 
In Canada responsibilities in relation to hazards are shared between all levels of government and, within the federal government, across departments according to their respective mandates. While Canada has a comprehensive emergency management system in place, it does not include a National Hazard Program through which all hazard monitoring, detecting and data processing activities would be managed under a common authority. For the purpose of this survey however, we will consider that the collection of federal and national hazard or risk management programs that are managed under various authorities include a hazard component that we will henceforth consider to be the National Hazard Program.
If yes, please provide the following details about the programme:
2. By what authority is the hazard programme established (e.g. government, legislation, and other legal instruments)?
Canada’s constitution identifies the applicable jurisdiction for various areas of responsibility. For example, inland water, and thus flood management, is a provincial/territorial responsibility under Canada’s constitution. The federal government nonetheless has significant responsibilities in specific areas that are national in scope in relation to water. 

At the federal level, areas of responsibility of federal institutions are established according to their respective mandates, which form the basis for the attribution of responsibilities with respect to specific hazards. The Emergency Management Act further requires that federal institutions identify risks that are within or related to their area of responsibility and develop, test, and maintain mandate-specific emergency management plans in accord with the findings of their risk self-assessment. The Emergency Management Act also empowers Public Safety Canada to provide effective leadership for emergency management in the federal government. 

3. What are the goals of your country’s National Hazard Programme?

An Emergency Management Framework for Canada is the basis for federal, provincial and territorial jurisdictions to build a shared understanding of emergency management in Canada. According to this framework, into which Canada’s hazard programs fit, the ultimate purpose of emergency management is to save lives, preserve the environment and protect property and the economy, the protection of life being of paramount importance. The goals of emergency management in Canada are thus to raise the understanding of risks and contribute to a safer, prosperous, sustainable, and disaster resilient society. 

4. Please list the agencies that are involved in the programme by specifying whether there is :
a. A lead agency and if so what is the agency and its mandate
At the federal level, the Minister of Public Safety Canada is responsible for exercising leadership relating to emergency management in Canada by coordinating, among government institutions and in cooperation with the provinces and other entities, emergency management activities.

The Minister’s responsibilities include:

(a) establishing policies, programs and other measures respecting the preparation, maintenance, testing and implementation by a government institution of emergency management plans;

(b) providing advice to government institutions respecting the preparation, maintenance, testing and implementation of emergency management plans;

(c) analysing and evaluating emergency management plans prepared by government institutions;

(d) monitoring potential, imminent and actual emergencies and advising other ministers accordingly;

(e) coordinating the Government of Canada’s response to an emergency;

(f) coordinating the activities of government institutions relating to emergency management with those of the provinces — and supporting the emergency management activities of the provinces — and through the provinces, those of local authorities;

(g) establishing arrangements with each prov­ince whereby any consultation with its lieutenant governor in council with respect to a declaration of an emergency under an Act of Parliament may be carried out effectively;

(h) coordinating the provision of assistance to a province in respect of a provincial emergency, other than the provision of financial assistance and the calling out of the Canadian Forces for service in aid of the civil power under Part VI of the National Defence Act;

(i) providing assistance other than financial assistance to a province if the province requests it;

(j) providing financial assistance to a province if

(i) a provincial emergency in the province has been declared to be of concern to the federal government under section 7,

(ii) the Minister is authorized under that section to provide the assistance, and

(iii) the province has requested the assistance;

(k) participating, in accordance with Canada’s foreign relations policies, in international emergency management activities;

(l) establishing the necessary arrangements for the continuity of constitutional government in the event of an emergency;

(m) establishing policies and programs respecting emergency management;

(n) conducting exercises and providing education and training related to emergency management;

(o) promoting a common approach to emergency management, including the adoption of standards and best practices;

(p) conducting research related to emergency management;

(q) promoting public awareness of matters related to emergency management; and

(r) facilitating the authorized sharing of information in order to enhance emergency management.

In consultation with the Minister of Foreign Affairs, the Minister of Public Safety may develop joint emergency management plans with the relevant United States’ authorities and, in accordance with those plans, coordinate Canada’s response to emergencies in the United States and provide assistance in response to those emergencies.

b. Other agencies and their roles and responsibilities 
The emergency management responsibilities of each minister accountable to Parliament for a government institution are to identify the risks that are within or related to his or her area of responsibility — including those related to critical infrastructure — and to do the following in accordance with the policies, programs and other measures established by the Minister:

(a) prepare emergency management plans in respect of those risks;

(b) maintain, test and implement those plans; and

(c) conduct exercises and training in relation to those plans.

Each minister shall include in an emergency management plan:

(a) any programs, arrangements or other measures to assist provincial governments and, through the provincial governments, local authorities; 

(b) any federal-provincial regional plans;

(c) any programs, arrangements or other measures to provide for the continuity of the operations of the government institution in the event of an emergency; and

(d) in the case of war or other armed conflict, the programs, arrangements or other measures that

(i) support the overall defence effort,

(ii) support the Canadian Forces and the armed forces of Canada’s allies in the conduct of military operations,

(iii) contribute to meeting Canada’s military and civil wartime obligations to its allies, and

(iv) mitigate the effects of foreign armed conflict on Canada.

As such, other federal institutions have emergency management responsibilities in relation to specific mandates/functions.   

· Transport Canada: movement of regulated transportation conveyances, goods and people;

· Industry Canada: telecommunications;

· Agriculture and Agri-Food Canada and the Canadian Food Inspection Agency: agriculture and agri-food;

· Natural Resources Canada: energy (oil, gas and electricity) production and distribution;

· Health Portfolio: public health and essential human services;

· Environment Canada : severe weather and other significant hydro-meteorological events, wildlife disease and pollution-related emergencies

· Human Resources and Skills Development Canada: provision of human and social services and support in regards to communications with Canadians during emergencies;

· Royal Canadian Mounted Police: law enforcement services, including the provision of police services of other jurisdictions;

· Foreign Affairs and International Trade Canada: international coordination;

· Public Works and Government Services Canada: government services in support to effective federal response to emergencies; 

· Canada Border Services Agency: emergencies at or near an international border crossing with Canada, or affecting the cross-border movement of people and goods;

· Public Safety Canada is also the lead agency responsible for logistics operations management and for “Whole of Government” emergency communications.

5. How is the National Hazard Programme coordinated institutionally, and operationally?
At the national level, senior level tables such as the Federal-Provincial-Territorial (FPT) Ministers Responsible for Emergency Management, the FPT Deputy Ministers Responsible for Emergency Management, and the Senior Officials Responsible for Emergency Management (including subsidiary working groups), have been instituted to discuss matters of common interest. Some initiatives or programs also need to be coordinated internationally, in particular with the United States. Operationally, individual programs such as the National Hydrometric Program have their own specific coordination mechanisms. 

Public Safety Canada provides leadership for emergency management within the federal government. Deputy Minister, Assistant Deputy Minister, and Director General forums have also been instituted to provide oversight and discuss emergency management issues within the federal government. Operationally, emergency management programs or initiatives are led by specific departments and may require the participation of multiple departments (e.g. more than 20 federal institutions participate in the Federal All-Hazards Risk Assessment initiative which is led by Public Safety Canada).  
Public Safety Canada has also established the Domestic Group on Emergency Management (DGEM), which is comprised of the national chapters of Canadian associations from the voluntary and first responder sectors who engage with the Government of Canada with respect to emergency management. DGEM includes: Canadian Association of Fire Chiefs, Canadian Association of Chiefs of Police, Paramedic Association of Canada, Canadian Red Cross, St. John Ambulance, The Salvation Army, Mennonite Disaster Service, Federation of Canadian Municipalities, Canadian Centre for Emergency Preparedness, Canadian Volunteer Fire Services Association, Search and Rescue Volunteers Association of Canada, Canadian Veterinary Medical Association, Public Safety Canada, Public Health Agency Canada, Canadian Council of Emergency Organizations, Royal Canadian Mounted Police, and Canada Command.

6. What are the concrete products and services of your country’s National Hazard Programme (e.g., National Hazard Data Platform, analysis and advisories, etc.)? Who are the beneficiaries and how are they engaged in the product / service development process. 
Many products and services include value-added analysis and risk information and therefore extend beyond the strict domain of hazards. Key hazard-related products and services include, in no specific order:
· National Public Alerting System (Public Safety Canada): Broadcasts all-hazard alerts generated by authorities at all levels across Canada. 

· Atlantic and Pacific Tsunami Warning Systems (collaboration between multiple institutions): Process and broadcast tsunami warnings.
· Canadian Disaster Database (Public Safety Canada): contains information on more than 1000 natural, technological and conflict events (excluding war) that have happened since 1900 at home or abroad and that have directly affected Canadians. Includes geospatial mapping capabilities.

· Climate data, weather observations, forecasts, warnings and related support (Environment Canada). Collaborations / interactions / services with various Emergency Measures Organizations (EMOs) at international, national and regional levels are periodically reviewed to ensure that products and services are optimal.
· National Hydrometric Program (Environment Canada, Provinces and Territories): On-line access to real-time and archived water level and stream flow data is used by Provinces and Territories in water management applications, including floods.
· Air Quality observations, forecasts and other health related products (Environment Canada, Health Canada): Products, such as the Air Quality Health Index and UV index, are designed for use by the public.
· Canadian Lightning Detection Network (Environment Canada): products are used by industry and by a range of users to support safety during outdoor activities.
· Earth Observations (Natural Resources Canada): Many organizations, including government departments, harness Earth Observation data to provide solutions that enable to better deliver mandates, including safety and security.
· Quantitative Risk Assessment Project (Natural Resources Canada): Develops and promotes the implementation of a Canadian version the HAZUS tool to assess earthquake and flood risks in Canada. Used primarily at the local level.
· Canada’s Adaptation Platform (Natural Resources Canada): The Adaptation Platform was built to promote collaboration among those who have a collective stake and role to play in making Canada more climate-resilient.

· Federal All-Hazards Risk Assessment (Public Safety Canada): is currently restricted to the federal government.

· Canada's Platform for Disaster Risk Reduction (DRR) was established in 2009 to build a sense of national, cross-sectoral ownership of DRR through coordinated leadership and action, and an inclusive, participatory process. Canada's Platform brings together stakeholders from a broad cross-section of society including the public sector, the private sector, academia, non-governmental organizations (NGO), professional associations, and Aboriginal groups. It builds on existing consultation mechanisms and relationships while creating new opportunities to maximize participation in disaster risk reduction activities. An Annual National Roundtable facilitates coordination and implementation of Canada's Platform activities, and serves as a multi-stakeholder mechanism for discussing national DRR issues and information sharing.
7. Who are the direct and indirect beneficiaries of your country’s National Hazard Programme?

In general the public is the ultimate beneficiary.  Many hazard related products and services such as weather warnings are directly used by the public. Hazard information and data from specific programs, such as the National Hydrometric Program, is used by various experts within the federal, provincial, territorial, municipal governments and private, academic and not-for-profit organizations as well as individuals to support planning, policy development and response operations during emergencies.

8. If your country has established a national hazard database, which hazards are included in this database? How have the standards for this database been developed? 
Public Safety Canada maintains the Canadian Disaster Database (CDD) which provides information about disasters in all categories – natural, technology and human-induced (except war) – that have impacted on Canadians since 1900. The CDD tracks events which meet specific criteria and conform to the definition of disaster in An Emergency Management Framework for Canada. Standards for the CDD have been developed and enhanced over a number of years through consultations, which has led to improved data quality.

9. For disasters caused by hydrometeorological and climate hazards in your country, does your country conduct a post disaster review and associated documentation? If yes, does the documentation include the historical data and information that characterized the hazard(s) that triggered the disaster? Where is this documentation archived and does the National Hazard Programme utilize the data and information or have access to it? 

Environment Canada, through its Warning Preparedness Meteorologist Program, conducts post disaster reviews and analysis of weather related disasters. Environment Canada has also implemented the MELLA (Meteorological Event Lessons Learned Analysis)/MEvA (Meteorological Event Analysis) service improvement and knowledge acquisition pilot tool to help the organization improve the information and knowledge required to equip Canadians to make informed decisions. The MELLA/MEvA process contributes to the transformation of what is essentially anecdotal information or empirical knowledge in relation with severe weather events into rigorous scientific evidence. The information thus collected and related analysis are not however stored in an externally accessible repository.
B) Hazard Definition, Detection and Monitoring
10. For each hazard listed in Table 1, please either fill in the Table or develop a document that provides information requested in each column.
11. For each hazard, please specify what is the observing network (in situ, satellite) that is used to collect the various parameters
12. Please describe your country’s hazard monitoring capacities by specifying the Tools for hazard monitoring (e.g., software, visualization tools, etc.)
C) Hazard Observation Data Archival and Management
13. Please describe your country’s hazard observation data archival processes by listing the: 

i. Agency(ies) responsible for maintaining the observation archives
The Meteorological Service of Canada (MSC) within Environment Canada (EC) operates and maintains a national archive of hydrometeorological data. 

ii. Types of observation parameters archived, including the: 

The data archive stores the observed hydrometeorological data and corresponding metadata gathered by the MSC, as well as data from partnership organizations, contributing agencies, and third-party enterprises. The archive is comprised of two portions, an electronic database and a paper/microfilm archive which archive the following parameters:

· Hourly weather: Dry bulb temperature, dew point temperature, wind direction/speed, visibility, station pressure, clouds and sky condition, weather and obstructions to vision, 

· Daily Climatological Data: Maximum and minimum temperatures, maximum and minimum relative humidity, total rainfall, total snowfall, total precipitation, snow on ground, occurrences of thunderstorms/freezing rain or drizzle/hail/fog or ice fog/smoke or haze/blowing dust or sand/blowing snow/wind speeds 28kts or 34kts or more

· Rate of Rainfall: Hourly and Daily

· Bright Sunshine

· Solar Radiation

· Soil Temperature

· Pan Evaporation

· Wind

· Upper Air Data

a. How data quality is assured and by what standard.

Site Quality: This includes site selection, installation, routine and special maintenance, and periodic instrument checks according to the MSC’s standards.

Preliminary Real-time Quality Assessment: In order to prevent the use of totally erroneous data,  automatic single site quality control checks the internal consistency of the observation data, controls data within rough (statistical) and climatological limits, and finds missing observations via the data processing systems according to the MSC’s standards.

Near-real-time Quality Assessment: Manual Quality Assessment is performed 24/7 by the National Monitoring Desk for real-time data. Though their focus is primarily on the aviation network, there is partial coverage to radar and surface networks as well.

Non-real-time Quality Control: Manual Quality Control (not in real-time) is performed for some archived data, which includes historical data and is currently limited to surface hourly and daily data. This refers to 

b. Archival frequency

Electronic data is archived upon receipt. Hourly surface weather data is stored within minutes of being observed and daily climatological data is stored upon completion and calculation of the daily parameters.

Some records continue to be received only on paper. These records, however, are abstracted and archived based upon limited resources and established business priorities. 

c. Metadata information (please provide a sample), 

The image below provides an example of the metadata available for Toronto Lester B. Pearson as seen on Climate Data Online, which is available for public use.
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d. Please provide a sample output of the database 

The image below provides a sample of hourly data extracted using the GRP application (for internal clients) from Toronto Lester B. Pearson Int’l A for May 10, 2013.
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14. Please describe your country’s hazard data management processes by specifying the: 

i. Data policies and service delivery models:

a. Including, if the data is freely accessible to the public? If not, what data is available and if there is a fee for access? Is the fee for “cost recovery” or for profit? 

The National Climate Data and Information Archive (www.climate.weatheroffice.gc.ca) is freely accessible to the public. This website provides data including historical climate data for specific locations and dates, almanac data, climate Normals and averages, climate summaries, short-duration rainfall intensity-duration-frequency (IDF) statistics, historical publications, and the historical radar.


The following data parameters are available through the Climate Site:

	HOURLY
	DAILY
	MONTHLY
	ALMANAC

	Temperature
	Maximum Temperature
	Mean Maximum Temperature
	Average Maximum Temperature

	Dew Point Temperature
	Minimum Temperature
	Mean Temperature
	Frequency of Precipitation

	Relative Humidity
	Mean Temperature
	Mean Minimum Temperature
	Frequency of Precipitation

	Wind Direction
	Heating Degree Days
	Extreme Maximum Temperature
	Highest Temperature

	Wind Speed
	Cooling Degree Days
	Extreme Minimum Temperature
	Lowest Temperature

	Visibility
	Total Rainfall
	Total Rainfall
	Greatest Precipitation

	Station Pressure
	Total Snowfall
	Total Snowfall
	Greatest Rainfall

	Humidex
	Total Precipitation
	Total Precipitation
	Greatest Snowfall

	Wind Chill
	Snow on Ground
	Snow on Ground on Last Day
	Most Snow on Ground

	Weather
	Direction of Maximum Gust
	Direction of Maximum Gust
	

	
	Speed of Maximum Gust
	Speed of Maximum Gust
	


There are other observations which are not available online and can only be obtained by order of a cost-recovered customized dataset.

i. Data archival standards

The MSC is an ISO 9001:2008 certified organization and its QA/QC processes as well as the archival process follow its internal Quality Management System.

ii. Timeframe(s) of reliable historical data archived

The database contains meteorological information from 1840 to the present, where approximately 90% of the digital data resides in the period from 1953 onwards. Not all the paper/microfilm data has been extracted into the database, however the majority of these non-digitized records are found prior to the 1953 date.

iii. Quality control mechanisms

The following lists out the quality control processes before the data are archived: 

All data whether from an automatic or staffed surface weather station, undergoes basic automatic assessment for quality which is verified by trend and range/limit checks. 

If data appears to fail its quality requirements, it is the responsibility of the supplying agency to correct the problem and ensure that the station’s data is repaired according to the terms of their agreement with EC.

MSC data and (derived) data products may undergo further manual quality assessment if a check fails. An error or warning message is issued and corrective action, which may include suppression, backfilling, or estimation, may be applied at the discretion of the QC technician, or the value may be retained. 

The QC technician may also perform:

· manual trend checks to verify whether the flagged data is within an acceptable range as the data may still be accurate based on the weather conditions at the time of observation, even if it surpasses the limit set by the automatic QA

· spatial checks to compare the flagged data with that of nearby stations and can be used to verify local wind or precipitation patterns

· comparison checks to verify suspicious data with another parameter that is closely related such as temperature and precipitation type to determine whether the data is consistent with recent weather conditions

The QC technicians also use other tools such as surface analysis charts, radar images, and the use of paper forms from staffed surface weather stations to determine whether flagged data may be acceptable or not. However, paper records are typically received one month later, at the earliest. If a value needs to attended to more immediately, the QC technicians may contact the National Monitoring Desk to verify with the station’s region or inspector to confirm whether the data is valid or not. 

iv. Data restoration and reconstruction efforts (digitization). Does your country have historical data that needs to be digitized? Please specify the timeframe and scope.

Yes, depending on the observation types but they can be completed based on client requests. 

For example, the digitization of Tipping Bucket Rain Gauge strip charts for the past 5 years (approximately) is currently being completed in order to provide a longer time-series of sub-daily short-duration rainfall observations in Canada for the IDF statistics. Once they are received from the observing stations by Archive Operations, the strip charts need to be inventoried, annotated, keypunched, uploaded and ingested to the database where the data is quality controlled, and scanned or microfilmed for preservation.  

Other data such as Bright Sunshine and Solar Radiation need to be digitized as well as much of it has not been completed from approximately 2007 to present. When staffing and financial resources become available, the digitization of these data types may be possible.

D) Hazard Analysis and Mapping

15. If your country has a National Hazard Programme, does it:

i. Perform statistical analysis to identify the characteristics of natural hazards (e.g. intensity, frequency and probability) that affect your country? If yes, please:

a. Describe the types of analysis that are conducted and for which hazards

b. What tools do you utilize to develop these statistics?

c. Are these analysis’s accessible to the government agencies that are responsible for disaster risk management

d. Are these analysis’s accessible by the general public?

e. Please attach some samples of these statistics. 

ii. Develop hazard maps to identify the geographical areas and communities that could be affected by natural hazards? If yes,: 

a. Describe the types of mapping that are conducted and for which hazards.

b. What tools do you utilize to develop the hazard maps (e.g. GIS platform)?

c. Are these hazard maps accessible to the government agencies that are responsible for disaster risk management?

d. Are these hazard maps accessible to the general public?

e. Please attach some samples of these maps. 

iii. Develop integrated hazard maps to assess the interaction of multiple natural hazards? If yes,

a. Please indicate the types of hazards are addressed by these maps (e.g. interaction of river flooding from heavy rains and storm surge flooding from a tropical cyclone).

b.  Please attach samples.

iv. Develop hazard forecasts (e.g. drought, heat wave, tropical cyclones)

a. Return period calculations for specific hazards

b. Climate change effects on intensity, severity, exposure patterns of specific hazards.
� A government institution may not respond to a provincial emergency unless the government of the province requests assistance or there is an agreement with the province that requires or permits the assistance.





