Main Objective

Prepares NOAA/NWS users for the latest polar orbiting and geostationary satellite data and products in the NWS warning and forecast programs with direct links to Government Performance Results Act (GPRA) goals.

Completes end-to-end program cycle for space-based remote sensing as part of NOAA's Strategic Plan for an Integrated Global Environmental Observation and Data Management System

Introduction

The Satellite Hydrology and Meteorology (SHyMet) Course covers satellite instrumentation, orbits, calibration, and navigation, identification of atmospheric and surface phenomena, radiation theory and the integration of meteorological analysis with satellite observations and products into the weather forecasting and warning process.  This course is taught through a combination of teletraining, CD-ROM, web-based instruction, and on-site training.  All participants attend a 3.5-day SHyMet Workshop offered at the COMET Classroom in Boulder, Colorado.  It is estimated that this course will take xxx hours to complete (xx hours on-station, 28 hours residence workshop).  Upon successful completion of SHyMet, participants are certified to use satellite data and products as part of the NWS weather forecasting and warning program.
A key aspect of this satellite-training program will be the inclusion of new data, products, and forecasting techniques developed by NOAA's joint centers (such as the Joint Center for Satellite Data Assimilation (JCSDA), the Short-term Prediction Research and Transition Center (SPoRT) and the NWS National Centers) and cooperative institutes such as CIRA and CIMSS.
Target Audience

Satellite focal point and Science and Operations Officer at each NWS operational office (National Center, Weather Forecast Office, River Forecast Center, and Central Weather Service Unit).

Schedule - first course offering

Calendar year 2005

40 students; 2 workshops

Commitment from participant:  ~ 
1 shift per week




Includes Web modules, teletraining (live/recorded), WES cases

Aim for 1.5 hrs. maximum for a single teletraining session




but absolutely no longer than 3 hrs.




(Up to 2 teletraining sessions, modules, or cases per week)

Subsequent Offerings -

DISTANCE TRAINING    ( CORE

+  OPTIONAL)

1. Orientation


Introductions, course logistics, etc.

2. Familiarization of AWIPS satellite products and displays

3. Remote Sensing Principles


Need to address solar, infrared, microwave, active, passive, ..

4. GOES Imaging Systems 

5. POES Imaging Systems

For both GOES and POES, include brief description as well as timeliness of product.

6. Water Vapor Imagery 

7. Meteorological Sounders (IR and Microwave)

8. Satellite Data for Model Initialization

9. Space Based Remote Sensing for Warning Decision Making (Use Weather Event Simulator (WES) - cases)


+ Satellite monitoring (detection) of pre-convection and near storm environment (boundaries, moisture advection, winds (jet streaks), sounder DPI/retrievals, etc.)


+ Nowcasting Convection and Severe Weather (boundaries, moisture advection, winds (jet streaks), sounder DPI/retrievals, etc.)


+ Flooding


+ Tropical


+ Winter Weather

10. Interactive Forecast Preparation System (IFPS)(Use WES cases)


Using satellite data in the IFPS process (temperature, precipitation, etc.) for:


+ Aviation


+ Marine and Coastal


+ Precipitation Estimation and Forecasting (QPE and QPF)


+ Tropical


+ Winter Weather

+ Satellite Data for Model Initialization

+ Verification

11. Mesoscale Cloud Climatologies (satellite alone and satellite combined with other data sets)

12. Winter Weather
13. Space Based Remote Sensing for Hydrology 

14. Future Plans and Advances


GOES-R+ 


NPOESS


Advances in Satellite Data / Model Initialization



With contributions from:



JCSDA, SPORT, CIRA, CIMSS, DOD 

15. Optional Topics

+ Mountain Meteorology

+ Fire Weather / Fire Detection

+ Volcanic Ash / Dust Detection and Tracking

+ Air quality - Dispersion Forecasting

+ Tropical

+ Lake Effect Snow

+ Northern Latitudes
WORKSHOP (Held for 3 Days in COMET Classroom)
* WES Case studies - TBD

*/+ Presentations by participants: 7 slides / 10 minutes.

* SHyMet Certificate issued upon completion

Goals (What participants will learn as a final performance outcome)

	1.
	Relate advantages and limitations to satellite systems in forecasting

	2.
	Relate advantages and limitations to satellite imagery and derived products in weather forecasting and warning decision making.

	3.
	Integrate satellite observations in interactive forecast preparation system (IFPS)

	4.
	Articulate how current and new satellite measurements affect interpretations of the weather (current and future weather systems).

	5.
	Use space-based sensing in warning decision making

	6.
	Using satellite components and products in AWIPS


Exit Learning Outcomes Addressed In This Course
Occupational Duties and Tasks (Areas of responsibility)

	1.
	Display and manipulate satellite products using the AWIPS workstation.


	2.
	Describe basic instrument groups (and primary components) of the GOES and polar systems, the functions they perform, and the products that are generated. 


	3.
	Describe the processes by which the GOES and polar satellites estimate precipitation and the potential error sources involved in these processes


	4.
	Interpret various large- and small-scale cloud (and moisture) patterns and their corresponding meteorological conditions.


	5.
	Use satellite observations to supplement or complement other observing systems (data integration).


	6.
	Interpret satellite data and derived products especially: . 

a. Specific characteristics of image and derived products 

b. Strengths and limitations of image and derived products   

c. Specific operational applications of image and derived products 


	7.
	Explain basic systems operations, communication aspects, and control of system components (such as SOCC) of the satellite program.



	


Core Abilities (broadest outcomes and skills addressed throughout instruction)

	1.
	Display and manipulate satellite products using the AWIPS/WES workstation.

	2.
	Think critically and creatively

	3.
	Use inductive and deductive reasoning to solve problems

	4.
	Apply scientific concepts to forecasting using AWIPS/WES and IFPS

	5.
	Collect, analyze, and organize relevant and necessary weather information from a variety of sources using AWIPS/WES.


Exit Learning Outcomes Addressed In This Course (continued)
Competencies (What we want participants to be able to do using AWIPS/WES.)

	1.

	Apply remote sensing principles to interpret cloud and clear regions in infrared (3.7, 6.7, 11.0,13.0 micrometers) satellite images


	2.

	Apply remote sensing principles to interpret cloud and clear regions in a visible satellite image


	3.

	Apply remote sensing principles to interpret cloud and clear regions in a microwave satellite image


	4.

	Identify cloud and precipitation systems in a satellite image


	5.

	Describe principles behind satellite derived products and use to interpret winds from satellite observations.  Identify the inherent limitations in GOES and polar satellite observations and how to mitigate data ambiguities.


	6.

	Describe principles behind precipitation estimates and use to interpret precipitation from satellite observations.  Identify the inherent limitations in GOES and polar satellite observations and how to mitigate data ambiguities.


	7.

	Identify atmospheric aerosols and pollutants in various scenarios (convective, winter storm, heavy precipitation, tropical storm, high wind, etc.).


	8.

	Predict weather changes using satellite imagery.


	9.

	Acquire appropriate satellite imagery to make a forecast.


	10.

	Compare and interpret satellite images at different wavelengths.


	11.

	Identify ocean features in satellite images


	12.

	Analyze satellite imagery and interpret weather conditions


	13.
	Defend weather forecast using satellite imagery/products



	


Schedule
	Date
	Learning Plan
	Learning Activities
	Example Assessment Activities

	Lesson 1 Tony/Bernie/Scott (B or L?)
	Orientation
	
	

	Lesson 2

Dan B/Scott (B or L?)/Tony
	AWIPS satellite products and displays
	Access/display all satellite products in AWIPS


	Write AWIPS Scrip that includes GOES fog product, and visible imagery.

Write AWIPS Scrip that includes scatterometer winds and infrared imagery.

	Lesson 3

Bernie/Steve
	Remote Sensing Principles
	Java applets on cloud height, cloud thickness for various imager channels.
	

	Lesson 4 – Bernie/Patrick D/(Scott B or L)
	GOES Imaging Systems
	
	

	Lesson 5 

Patrick D/(CIRA- Bernie, Stan Kidder?)/(CIMSS?)
	POES Imaging Systems
	
	

	Lesson 6

Scott B
	Water Vapor Imagery
	
	WES Cases (Scott, Don Moore, CIRA)

	Lesson 7

NESDIS CIMSS
	Meteorological Sounders (IR and Microwave)
	
	WES Cases

	Lesson 8

Aune/NWP/SOOs
	Satellite Data / Model Initialization
	
	

	Lesson 9

WDTB/CIRA
	Role of Space Based Sensing on Warning Decision Making
	
	

	Lesson 10

IFPS Team/SOOs
	Interactive Forecast Preparation System
	
	

	Lesson 11

Bernie, Cindy, NWS Tallahassee – Ken Gould, NWS Cheyenne, NWS Monterrey, 
	Mesoscale Cloud Climatologies
	
	

	Lesson 12

Dan B, John W, Don Moore, Dan Baum., Jim LaDue
	Winter Weather


	
	

	Lesson 13

Rick K
	Space Based Remote Sensing for Hydrology
	
	

	Lesson 14

Tim S/Patrick D/NWS offices/ person from SPORT?
	Future Plans and Advances
	
	

	Lesson 15
	Optional Topics:

(Tropical, Lake Effect Snow, Northern Latitudes, Fires, Air Quality / Dispersion Forecasting, Volcanic Ash / Dust Detection, Mountain Meteorology,etc.)
	
	


Selected Resources by Course

3 Remote Sensing Principles

Brief overview of:


Solar, infrared and microwave radiation


Active and passive sensing

Radiative Transfer (COMET Satellite Meteorology Course/CIMSS 2000; web based)

Basics of Remote Sensing from Satellite (NOAA/NESDIS 2003; web based)

Fundamentals of Remote Sensing (Canada Centre for Remote Sensing 2003; web based)

Remote Sensing Tutorial (Earth Observing System (EOS) Goddard Program Office, NASA 2003; web based)

4 GOES Imaging Systems

Brief overview of:


Orbit/Positioning of Satellites for Coverage (U.S. and global?)


Scan Schedules and timeliness of products


Available Channels 



Basic Interpretation Principles



Problem areas in interpretation


Examples

Satellite Meteorology: Remote Sensing Using the New GOES Imager (1996 COMET CD)

Satellite Meteorology: GOES Channel Selection (2002 COMET; web based)
Advanced use of the GOES Imager (CIRA 1997?; web based)

GOES 3.9 micrometer imaging channel (CIRA 1996 or 1997?; web based)

5 POES Imaging Systems

Brief overview of:


Orbit/Positioning of Satellites for Coverage


Available Channels



Basic Interpretation Principles



Problem areas in interpretation


Examples

An Introduction to POES Data and Products (COMET/VISIT 2001/2002 basic; web based)

Polar Satellite Products for the Operational Forecaster: The CD-ROM Collection (COMET 1999) 

Polar Satellite Products for the Operational Forecaster, Module 1: POES 

Introduction and Background (1999 intermediate)

Polar Satellite Products for the Operational Forecaster, Module 2: Microwave 

Products and Applications (1999 intermediate)
Polar Satellite Products for the Operational Forecaster, Module 3: Case Studies 

(1999 intermediate)

6 Water Vapor Imagery

Water Vapor Channel Satellite Imagery (VISIT 2003; web based)

7 Meteorological Sounders (IR and Microwave)

Meteorological Sounders (COMET Satellite Meteorology Course/CIMSS 2000; web based)

GOES Sounder Data and Products (VISIT 2002; web based)

Polar Satellite Products for the Operational Forecaster, Module 2: Microwave 

Products and Applications (COMET 1999 intermediate; CD serries)
Satellite Meteorology: Using the GOES Sounder (COMET 1998 intermediate; CD)

GOES High-Density Winds (VISIT 200?; web based)

GOES Sounder Data and Products (VISIT 200?; web based)

(The following still need to be reviewed for relevance)
8 Satellite Data / Model Initialization

Ten Common NWP Misconceptions (COMET 2002 intermediate; web based)

Top Ten Misconceptions about NWP Models (COMET/VISIT 2001 intermediate; web based)

What can you expect from the ETA-12? (COMET 2000 intermediate; web based)

How Mesoscale Models Work (COMET 2002 basic; web based)

Freezing and Melting, Precipitation Type, and Numerical Weather Prediction (COMET 2002 intermediate; web based)

Applications of NWP Concepts (COMET ?; web based)

Understanding Data Assimilation: How Models Create Their Initial Conditions (COMET 2001 advanced; web based)

Intelligent Use of Model-Derived Products (COMET 2000 intermediate; web based)

Influence of Model Physics on NWP Forecasts (COMET 2000 intermediate; web based)

How Models Produce Precipitation & Clouds (COMET 2000 intermediate; web based)

Impact of Model Structure & Dynamics (COMET 2000 intermediate; web based)

Model Fundamentals (COMET ? intermediate; web based)

Operational Models Matrix: Characteristics of Operational NWP Models (COMET 2003 intermediate; web based)

Ensemble Prediction Systems (VISIT 200 ; web based)

Using AWIPS to Evaluate Model Initializations 

9 Role of Space Based Sensing on Warning Decision Making


Satellite Detection of Convection


And Nowcasting Convection and Severe Weather


Anticipating Convective Storm Structure and Evolution (COMET 1997 intermediate; CD)


MCS Matrix (COMET Web Version) (originally published 1999, updated 2003 

intermediate)

A Convective Storm Matrix: Buoyancy/Shear Dependencies (COMET Web Version) 

(originally published 1996, updated 2001 intermediate)

Slantwise Convection Case Exercise (COMET 2003 intermediate; web based)

Buoyancy and CAPE (COMET 2002 basic; web based)

Predicting Supercell Motion Using Hodograph Techniques (COMET Webcast) (1999 

intermediate)

Mesoscale Convective Systems: Squall Lines and Bow Echoes (COMET 1999 

intermediate; web based)

Slantwise Convection: An Operational Approach (COMET 2002 intermediate; web 

based)


Cyclogenesis: Analysis utilizing Geostationary Satellite Imagery  (VISIT 200 ; web 

based)


Tornado Warning Guidance 2002 (VISIT 2002; web based)

Forecasting Mesoscale Convective Systems (VISIT 200 ; web based)

Mesoscale Analysis of Convective Weather Using GOES RSO Imagery (VISIT 200 ; 

web based)

Using Near-Storm Environment Data in the Warning Decision Making Process (VISIT 

200 ; web based)

Diagnosing the Potential for Surface Boundaries to Initiate Convection (VISIT 200 ; web 

based)

Applying Mesoscale Tools and Techniques to Predict and Detect Severe Thunderstorm 

Development (VISIT 200 ; web based)

Detecting Boundaries (VISIT 200 ; web based)

Using GOES Rapid Scan Operations (RSO) in AWIPS (VISIT 200 ; web based)

The Enhanced-V: A Satellite Severe Storm Signature (VISIT 200 ; web based)

Detecting Low-level Thunderstorm Outflow Boundaries At Night Using GOES (VISIT 

200 ; web based) 

Lightning Meteorology I (VISIT 200 ; web based)

Lightning Meteorology II (VISIT 200 ; web based) 

CONUS CG Lightning Activity (VISIT 200 ; web based)

Three Classes of Storm Top Signatures in Infrared Satellite Data (VISIT 200 ; web 

based)

Flooding

Rain Gauges: Are They Really Ground Truth? (COMET Webcast) (2001 intermediate)

Quantitative Precipitation Forecasting Overview (COMET 2000 intermediate; web 

based)

The Satellite Rainfall Hydro-Estimator (VISIT 200?; web based)

Winter Weather

Ocean Effect Snow: New England Snow Storm, 14 January 1999 (COMET 2003 

intermediate; web based)

Lake-Effect Snow I (VISIT 200?; web based)

Lake-Effect Snow II (VISIT 200?; web based)

Anticipating Mesoscale Band Formation in Winter Storms (VISIT 200?; web based)

An Ingredients-Based Approach to Forecasting Winter Season Precipitation (VISIT 

200?; web based)

Diagnosing Elevated Mesoscale Ascent -The Midland TX Heavy Snow Event (VISIT 

200?; web based)

Review of GOES IR Imagery Including Winter and Icing Applications (COMET 1998 

intermediate; CD)

10 Interactive Forecast Preparation System

Note:  No tutorials exist that address the IFPS process using satellite imagery.  The following are potential reference materials


Aviation


Forecasting Aviation Icing: Icing Assessment Using Observations and Pilot Reports 

(COMET 1999 intermediate; web based)

Forecasting Aviation Icing: Icing Assessment Using Sounding and Wind Profiles 

(COMET 1999 intermediate; web based)

Forecasting Aviation Icing: Icing Type and Severity (COMET 1998 intermediate; web 

based)

Forecasting Radiation Fog (COMET 2002 intermediate; part of the Mesoscale 

Meteorology Primer; web based)

West Coast Fog (COMET 2000 intermediate; web based)

Radiation Fog (COMET 1999 intermediate; web based)

Fog Detection and Analysis with Satellite Data (VISIT 200?; web based)

Review of GOES IR Imagery Including Winter and Icing Applications (COMET 1998 

intermediate; CD)

Marine and Coastal

Marine Meteorology (COMET 2000 intermediate; CD)
West Coast Fog (COMET 2000 intermediate; web based)

QuikSCAT (VISIT 200?; web based)

POES Tropical Rainfall Potential (VISIT 200?; web based)

Thermally-forced Circulation I: Sea Breezes (COMET 2002 basic; part of the Mesoscale 

Meteorology Primer; web based)

Coastally Trapped Wind Reversals (COMET 2002 intermediate; part of the Mesoscale 

Meteorology Primer; web based

Precipitation Estimation and Forecasting (QPE and QPF)

Quantitative Precipitation Forecasting Overview (COMET 2000 intermediate; web 

based)

The Satellite Rainfall Hydro-Estimator (VISIT 200?; web based)

POES Tropical Rainfall Potential (VISIT 200?; web based)

Tropical

POES Tropical Rainfall Potential (VISIT 200?; web based)

Winter Weather 

Ocean Effect Snow: New England Snow Storm, 14 January 1999 (COMET 2003 

intermediate; web based)

Lake-Effect Snow I (VISIT 200?; web based)

Lake-Effect Snow II (VISIT 200?; web based)

Anticipating Mesoscale Band Formation in Winter Storms (VISIT 200?; web based)

An Ingredients-Based Approach to Forecasting Winter Season Precipitation (VISIT 

200?; web based)

Diagnosing Elevated Mesoscale Ascent -The Midland TX Heavy Snow Event (VISIT 

200?; web based)

Review of GOES IR Imagery Including Winter and Icing Applications (COMET 1998 

intermediate; CD)

Satellite Data / Model Initialization 

(see list above for potential resources)

11 Mesoscale Cloud Climatologies

12 Winter Weather

Ocean Effect Snow: New England Snow Storm, 14 January 1999 (COMET 2003 

intermediate; web based)

Lake-Effect Snow I (VISIT 200?; web based)

Lake-Effect Snow II (VISIT 200?; web based)

Anticipating Mesoscale Band Formation in Winter Storms (VISIT 200?; web based)

An Ingredients-Based Approach to Forecasting Winter Season Precipitation (VISIT 

200?; web based)

Diagnosing Elevated Mesoscale Ascent -The Midland TX Heavy Snow Event (VISIT 

200?; web based)

Review of GOES IR Imagery Including Winter and Icing Applications (COMET 1998 

intermediate; CD)

13 Space Based Remote Sensing for Hydrology
Hydrology for the Meteorologist: The Headwater Forecast Process (COMET 1998 intermediate; web based)

Basic Hydrology (COMET Web Module)

14 Future Plans and Advances


GOES-R and NPOESS

Feature Identification Exercises: Clouds, Snow, and Ice Using MODIS (COMET 2002 

intermediate; web based)

Remote Sensing of Land, Oceans, and Atmosphere with MODIS (Webcast) (COMET 

2002 intermediate)


Advances in Satellite Data / Model Initialization
15 Optional Topics

Mountain Meteorology

Thermally-forced Circulation II: Mountain/Valley Breezes (COMET 2002 basic; part of the Mesoscale Meteorology Primer; web based)

Flow Interaction with Topography (COMET 2001 basic; web based)

Cold Air Damming (COMET 2001 intermediate; part of the Mesoscale Meteorology Primer; web based)

? Gap Winds (COMET 2003 basic; part of Mesoscale Meteorology Primer; web based)

Dispersion Forecasting

CAMEO/HYSPLIT (COMET 2003 basic; web based)

Dispersion Basics (COMET 2002 advanced; web based)

Fire Weather / Fire Detection

Introduction to Fire Behavior: Influences of Topography, Fuels, and Weather on Fire Ignition and Spread (COMET 2002 basic; web based)

Fire Weather (COMET 1996 intermediate; CD)

Wildland Fire Detection using Satellite Imagery (VISIT 2003; web based)

Volcanic Ash /Dust Detection

Dust Enhancement techniques Using MODIS and SeaWIFS (COMET Web Module 2003 intermediate)
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