
The “sf” Package



What is the “sf” package

“sf” stands for Simple Features - a set of standards that specify a common storage 
and access model of geographic features e.g., point, line, polygon 

It represents natively in R all 17 simple feature types for all dimensions (XY, XYZ, 
XYM, XYZM) 

Other related packages: dplyr, raster, terra, sp 

It is a package for handling and processing spatial data 

It is good for processing shapefiles in particular 



Why I use it

Like most of us, I have had to match multiple data sources to one common spatial 
scale for covariate selection and model fitting. 

Most of the time this involves matching points (my data) to shapefiles (my spatial 
scale want to use). 

“sf” helps you to match different data streams and combinations of points and 
polygons. 



My concerns of the package use 

The package is excellent, its functionality is amazing, I recommend checking out 
it’s documentation for just how much it can do: 

https://cran.r-project.org/web/packages/sf/sf.pdf

It is very well documented and used, and my experience is that people just blindly 
trust it, because it's the used packaged. 

But it does make mistakes, nearly every time 

Concerningly, if you have multiple millions of points, you can't check them all, and 
I think there must be a lot of epi studies which are wrong because people aren't 
checking. 

https://cran.r-project.org/web/packages/sf/sf.pdf


Setting up my points and shapes

Here and in the markdown I am using an example of matching a NUTS shapefile to the 
ERA5-Land grid centroid coordinates.

To avoid some issues: 

1. Go from MUTLIPOLYS to POLYS

2. Check projections  

3. Check the number of spatial units you want to join to



Option 1: Using st_within

st_join is the sf package's join function and operates similar to the join functions in dplyr.

You can select your join within st_join, here I am using st_within

You need to convert your dataframe of x and y coordinates to an sf object, or POINT 



Options 2: Using st_box

Instead of using one of the join 
functions within sf, it can be easier 
to troubleshoot issues if you 
convert your polygons to bounding 
boxes and match them using dplyr 
instead.

Don't do this if you have Issue 2



Testing st_within vs st_bbox

There should be 1,514 admin 3 units

To explore these I usually plot those missing,

extract the area, and the size of the bounding

box.



Here, those which did not match were for two 
reasons: 

1. The bounding box was smaller than 0.25

2. They were European territories not in Europe 
such as Guadeloupe and La Réunion



Issue 1: Small admin units

If your admin units are smaller than your grid where your centroids are taken from, 
you may struggle to match some points in any of the polygons 

Here is an example of a NUTS3 region in Germany 
(DE261), along with the ERA5 centroids. 

As you can see, the polygon is smaller than the grid 
size, and therefore, you don’t get any matches. 



Issue 2: Funky shapes 

If your shapefile is an odd shape, it struggles to match points and polygons 

Using an example from Vietnam

The plots is VNM.34.1_1, with its 
bounding box, a 0.1x0.1 centroid grid, 
and neighbouring admin units 

Some of the points, particularly those 
near the border, can be picked up as part 
of VNM.34.1_1 because they are in the 
bbox



Solution: Using st_intersect

To solve these issues, I match in two stages. I first go for st_within, and then I use 
st_intersection. There were 213 missing NUTS after st_within

 



Extra Step: st_area and max overlap

For some larger grid cells that you want to do this with, you might get a lot of 
overlap with multiple places. 

So you can use a max overlap function to filter and reduce repeats 



Thanks! 

I have a cheatsheet provided by sf

I also have an R Markdown if people would find the code snippets useful 


