0) Download two consecutive scenes with clouds
- find two related scenes (ideally from the same or similar time period) on https://dhr1.cesnet.cz/#/home
- this time choose a product without atmospheric corrections -> L1C
- select cloud coverage to be more than 0%
- (ideally set the sensing date so that it doesn't search for all existing scenes - see lecture 2)
[image: ]

1) Mosaicking
- SNAP offers 2 options for mosaicking -> Mosaicking and Multi-size Mosaic
- Mosaicking tool cannot be used in this case because Sentinel-2 data contains bands with different spatial resolution, which Mosaicking tool cannot handle
- so lets use the Raster -> Geometric -> Multi-size Mosaic tool

[image: ]

- in the I/O Parameters tab select the products you want to mosaic, then the name and if you want to save the mosaic (not recommended for time reasons)
[image: ]

- in the Map Projection Definition tab change Projection to UTM / WGS 84 (Automatic)
- uncheck Perform mosaic at native resolution
- set Pixel size X and Pixel size Y to 60 m (no need for higher resolution)
[image: ]

- on the Variables tab, use the Choose the bands to process button to set which bands you want in the resulting mosaic (in this case I'll use the Select all option) and select Run
[image: ]

- a new product will then appear in the Product Explorer

[image: ]

- if you work on your computer with reasonable performance, you can mask the whole mosaic, otherwise I recommend to make some subset
2 ) Masking

Our task is to mask the cloud cover in our chosen scene. To work with masks, SNAP uses the Mask manager tool, where all masks for the product are displayed

[image: ]

[image: ]

We will try all three options for creating a mask  [image: ]
1.	Geometry [image: ]
	Allows you to manually define the mask using geometry, using the tools in the toolbar [image: ]
	When creating it is necessary to define a vector container, during further creation of the mask it is possible to add objects to the selected container
[image: ]

Demonstration of cloud masking[image: ]

The visual properties of the mask (color, perimeter line thickness, etc.) can be defined in the Layer editor. View -> Tool windows -> Layer editor
[image: ]

The new mask is visible in the mask manager
[image: ]

In task manager it is possible to rename masks, change their shape/size, color and transparency

2. 	Value range [image: ]
It is necessary to define the range of values and the band that will be used to create the mask. To determine the correct band and the appropriate values, use the "spectral view" tool (see exercise 3), which will show you the properties of the clouds and the rest of the area. Indicate and explain the selected range of values and band in the final report.

[image: ]











Example of a cloud mask

[image: ]

3. 	Algebra [image: ]
Here, mathematical operations can be used to define a condition that will lead to cloud masking. Bands can be added, subtracted, multiplied or and all logical operators can be used. In the bottom right corner there is a control that will help you with the functions. If the sign is green everything is fine. Define the appropriate function for cloud detection, state it and explain it in the final report. 


[image: ]








Example of a cloud mask

[image: ]

The result is 3 newly created masks [image: ]

You can perform various operations with masks - calculate intersection, addition, etc. See the explanations for each operation [image: ]. The masks we want to work with must be selected using CTRL.
[image: ]



Example - intersection of all three masks we created
[image: ]

The new mask will be shown in Mask manager including the definition of how it was created
[image: ]

4. 	IdePix
Cloud masking can be done automatically using the IdePix S2-MSI and IdePix Core plugins. You need to check if they are installed, which you can do in the Tools - Plugins tab. If they are already installed we can find them in the Installed tab, if not we need to install them from the Available plugins tab
[image: ]

Once installed, simply launch the plugin using the Optical -> Preprocessing -> Masking -> IdePix -> IdePix Sentinel 2 tabs
[image: ]

We define input and output files and output layers that can be viewed afterwards. In the final report, describe what masks were created and what they are good for. What output would you use to mask the clouds in further processing of the data and why.

[image: ]

Video tutorial how to work with IdePix plugin - https://www.youtube.com/watch?v=G7-YfrLrfjA

Submission - Submit the best "your" cloud mask (created using items 1-3), how does it differ from the one calculated using IdePix? Answer the questions for items 1-4
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