Upload resampled Sentinel-2 data (untransformed) to SNAP, as well as the pre-prepared land cover product, which you can download in Teams in the documentation for exercise 9 (geoharmonizer_lc_cz_2018_reclass.tif).
The pre-prepared raster contains values 0 - 5, where 0 values correspond to "nodata" and occur only outside the Czech Republic.
The following modifications in Colour Manipulation are not necessary, they are for demonstration purposes only.
In Colour Manipulation -> Basic click on Range from Data to set the colour scale from 0 - 5
[image: ]
[image: ]









In Sliders, Add enough sliders (using the right mouse button) so that each value has one. That is 6 sliders in total.
[image: ]

In Table, set the colors for each class.  
1. Artificial surfaces
2. Agricultural areas
3. Forests
4. Semi natural areas
5. Water bodies (+ Wetlands)

For example:
[image: ]

[image: ]


When view the RGB scene and the land cover product side by side, we can see that it fits thematically.
[image: ]
When we zoom down to the pixel level, we can see that the two products not only have different pixel sizes, but the pixels don't even fit together geographically.
[image: ]

In order to "fit" the two products to each other and at the same time crop the given land cover product to the dimensions of our subset, we use the Collocation tool.
[image: ]
Set our resampled subset as Master. In the Slave Products we put the land cover product. Choose a name, save location and uncheck the last two options regarding renaming.
[image: ]










A new product appears in Product Explorer. When we look in Bands, we can see that all bands from our subset are there + a layer with land cover product.
[image: ]













We can rename it using the right button via Properties.
[image: ]
[image: ]

We can now close the original two products to make it clearer and look at the cropped land cover layer. I'll color it again as I did with the land cover for the whole country. This time there should be no more 0 values (unless you are working with a border area where the scene extends beyond the CR).
[image: ]
If we zoom in, we can see that the layers fit together
[image: ]
And if we go down to the pixel level, we'll see that they also fit together.
[image: ]

Next you need to do Reprojection.
[image: ]
Leave everything as it is. Just uncheck Reproject tie-point grids (supposedly a tedious and unnecessary step).  
[image: ]
From now on we will work only with this "Reprojected" product. We will run a classification where we use the given land cover product to train the classification. So choose the Random Forest Classifier tool.
[image: ]
Select a product to classify over. (so a collocated and reprojected product)
[image: ]

This time we will not train on vectors, but we will use the raster layer of the land cover product as a training areas. So choose the Train on Raster option. We can uncheck Evaluate classifier (if we leave it, then we can see if we trained the classifier on all five classes). In Number of trainig samples, put some higher number, like 50000. The pixels to be used for training are selected randomly in SNAP and are not distributed evenly across the classes. If the number is lower, it may happen that classes that are only minimally represented in the land cover (class 4 and 5) will not be selected at all and thus the classifier will not even train on them and will not be able to classify them afterwards. We can leave the number of trees at 10 for the first attempt. Alternatively, we can then increase this number. 
If we don't have a region in the border, so my cropped land cover doesn't contain pixels nodata = 0, we don't need to check Quantize class value. However, if we have nodata (0), we need to check this and further set Min class value = 1, Class value step size = 1 and Class levels = 5. Otherwise, the classifier would consider 0 as a class value and train on it!!!
Next select the training layer, i.e. the land cover product, and then select Feature bands. In the Write tab, name the resulting classified product differently if necessary.
[image: ]







After the classification runs out, click on Range from Data in Basic again in Colour Manipulation, add sliders and colour (see above), or load the previously saved palette straight away.
[image: ]
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Let see the result.  
[image: ]








In my case, I think the classification turned out pretty well. (top land cover, bottom classification result). If I'm not satisfied, I can try to increase the Number of Trees.
[image: ]


If we get these black and grey areas in the classification result:
[image: ]

Just set in Properties Confidence >= 0 e.g.
[image: ]
[image: ]
[image: ]
The last step is to compare the land cover of the product with our classification. We do this by simply subtracting the two rasters. So we'll use the Band Maths tool...
[image: ]

Choose what product you want to enter the new layer into, name it, uncheck Virtual to write the layer to disk and select Edit Expression...
[image: ]
First find the land cover layer and click to add it to Expression.
[image: ]

Then in Product, click into our classified product and take the predicted(something) layer and subtract it from the land cover layer. Click OK and then OK again.
[image: ]








In Colour Manipulation in the newly calculated layer, put Range from Data in Basic again. Then in Sliders add a slider for each value. In my case, for values from -4 to 4
[image: ]
[image: ]


In Table, we will then color all non-zero values red, which will show the difference between the two rasters. For a value of 0, we will choose the color green, which will show the match.
[image: ]
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If you have spots with grey pixels in this difference grid indicating nodata, go into the Properties of this layer and uncheck No-Data Value Used.
[image: ]

Submit the printscreen of this difference raster together with the printscreens of the land cover and the raster containing the classification result and write some evaluation. If you get a result similar to this tutorial, we will be happy. If not, there's nothing you can do and submit what you have. If SNAP doesn't want to do it, we won't do anything. :D  
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