AMS Satellite Course Summer 2025: 
Burned Area Satellite Analysis and Applications to Flash Flood Forecasting

Session Description
This session will focus on the post fire flash flooding impacts of burned areas in mountainous terrain. The session will last 3 hours total with three 10 minute breaks. 

5 Questions you should be able to answer after this course
1. Why is tracking burned areas in near real time from satellite important?
2. What are the advantages and disadvantages of active/passive sensing and polar/geostationary satellites for change detection?
3. How do burned areas recover and what is the impact change over time?
4. Where can you download and view this satellite data?
5. How do you open and manipulate the satellite data in python to see burned areas?
------------------------------------------------------------------------
1. First we’ll go through the impacts with test cases. We’ll analyze satellite imagery on public web viewers including NASA Worldview, CIRA Slider and Sentinel Hub, to detect these burned areas from polar and geostationary orbits. 
a. Polar Orbit, Passive Imager: Sentinel-2 MSI A and B
b. Polar Orbit, Passive Imager: Landsat 8 and 9 OLI
c. Polar Orbit, Passive Imager: NOAA-20 VIIRS and NOAA-21 VIIRS
d. Geo   Orbit, Passive Imager: GOES 16 and 18 ABI (19 will replace 16)
e. Polar Orbit, Active Imager: Sentinel-1 B SAR (C is becoming operational, A is not working) 
f. Polar Orbit, Active Imager: RADARSAT-2 SAR
2. We will look at datasets trying to quantify the flash flooding impact for forecasters and current research on the subject.
a. Emergency Assessment of Post-Fire Debris-Flow Hazards
b. paper on leaf area index fire recovery
3. Current research on burned area masking using satellite imagery
i. Teach how to plot satellite data and do simple math on it like cos(SZA) normalization, cloud clearing, compositing etc… 
4. We will also discuss how this data is used at the NOAA National Weather Service to make flash flood warnings at the local and national levels. 
a. Introduction to the Weather Prediction Center
i. Service to the Weather Forecast Offices
ii. Met Watch desk (National flood discussions on 0-6 hr timeframe)
iii. Surface analysis desk (National isobaric and frontal analysis for unified surface maps)
iv. Short and Medium range desk (Excessive Rainfall Outlooks <7 days)
b. Information Decision Support Services (IDSS), an IDSS exercise with burned area info to help firefighters, forecasters and emergency managers.


schedule

3hrs total

15 min - Introduce satellites as a tool to diagnose burn areas and go through all the relevant ones guiding them through the website

35 min - Look through the websites and find burned areas in the mountains

10 min - break

25 min - Intro to datasets to diagnose post fire flash flooding

10 min - break

25 min - Current research with a few maps as references

10 min - break

15 min - WPC and WFO structures including IDSS and EM relations

35 min - IDSS activity from detections to reporting for simulated event


