
Reading data directly into your analysis 
script: Introduction to APIs

TALK ABSTRACT: Do you write scripts to analyze your data? An Application 
Programming Interface (API) can provide direct access to data and metadata in online 
repositories, saving you time and increasing the reproducibility of your analyses. This 
talk will provide an introduction in R to using APIs from several repositories of 
ecological data.

RECORDING SCRIPT: Hello, my name is Erica Krimmel and this career central talk 
will provide an introduction to APIs, including how they can be used for reading data 
directly into an analysis script.

https://eco.confex.com/eco/2020/meetingapp.cgi/Session/18669


RECORDING SCRIPT: This talk is brought to you by the ESA Data Help Desk, a 
collaboration between The Arctic Data Center, the Consortium of Universities for the 
Advancement of Hydrologic Science (CUAHSI), DataONE, the Environmental Data 
Initiative (EDI), the Global Biodiversity Information Facility (GBIF), iDigBio, NEON, 
and Neotoma. You can find out more about the Data Help Desk and see a full list of 
our activities at the 2020 ESA Career Central by following the bit.ly link on this slide. 
You can also find us on Twitter this week using the hashtag #DataHelpDesk.

https://bit.ly/datahelpesa2020


What is an API?

RECORDING SCRIPT: Let’s begin with the basics. An API is an application 
programming interface, which is essentially a way for an organization to allow external 
users to interact with their systems. A really common scenario is when an 
organization, like Google, has a system, like Google Maps, that lots of external users, 
like this AllTrails app, want to use. It would be risky to provide external users with 
direct access to the system and so the organization makes access available via an 
API. Some APIs require users to be authenticated, e.g. by registering with the 
organization.



What is an API?

RECORDING SCRIPT: You may be more familiar with APIs than you realize, as many 
websites use their own APIs to allow web users to search for content on the site. For 
example, the iDigBio data portal provides a single place to discover specimens held 
by natural history collections. When users search in our portal, they are using the 
iDigBio search API, just through a visual interface rather than in a programming 
environment like R or Python.



What is an API useful for?
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RECORDING SCRIPT: So now that we’re familiar with the essence of what an API is, 
why or when would we want to use one? APIs facilitate programmatic access to data, 
which, for research, is often an important part of creating a reproducible data 
workflow. If you have steps in your research pipeline that involve searching for and 
downloading data online, there is a good chance you might be able to do the same 
searches via an API. Sometimes this benefit can save you a lot of time, for instance, if 
you need to download specimen images from iDigBio you can only do so one at a 
time in the online portal, but via the API and a few lines of code you can automate this 
task. Instead of clicking through a thousand images, you can hit “go” and come back 
later to find them all downloaded and waiting for you. In addition to enabling 
automation, because you can use APIs in a programming environment, you have all 
of the benefits associated with that, including documenting procedures within your 
code, running analyses in a way that is reproducible, and integrating data from 
multiple sources. The best part is that APIs are language agnostic, so you can use 
them in whatever programming language you like, or even in other data wrangling 
user interfaces such as OpenRefine.



For example...

RECORDING SCRIPT: Let’s look at an example of how you might integrate APIs into 
your research pipeline. This example is brought to us by Shelly Gaynor, a grad 
student at the University of Florida studying, among other things, how Florida plants 
might respond to climate change. Shelly first needs to get occurrence records for the 
species she is interested in, and to do so she queries the APIs from GBIF, iDigBio, 
and USGS BISON. Her data come directly into R, which sets her up for the data 
cleaning phase. She next needs to get climate data from WorldClim, which she can 
also read into R, and then she can move along to her analysis and visualization. 
Because all of these steps are written in code, Shelly can provide an additional layer 
of documentation. Have you ever searched for data in an online portal, downloaded it, 
used it, and then later realized you don’t exactly remember what search terms you 
used? Using APIs to retrieve data helps avoid this situation because your search 
terms are written into the code. If you already write code to run your analyses, this is 
an easy step to add that significantly increases the reproducibility of your research.

https://github.com/mgaynor1/CURE-FL-Plants


What is an endpoint?

https://maps.googleapis.com/maps/api/directions/

https://maps.googleapis.com/maps/api/geocode/

https://search.idigbio.org/v2/search/

https://search.idigbio.org/v2/download/

RECORDING SCRIPT: Now that we’re sold on why APIs are useful, I want to clarify a 
few additional terms that you’ll hear in relation to APIs: “endpoint” and “request.” An 
endpoint is simply an address where you can find a particular API. Quite often, an API 
endpoint is a URL like the examples on this slide. It’s a good practice for 
organizations to make API endpoints interpretable by humans, for example when you 
look at the Google API endpoints here it’s pretty easy to notice that we’re looking at 
two different APIs, one for “directions” and one for “geocode.” 



How do I talk to an API?

Please search for these terms 
and return the results

Please 
download 
this file

Please count how 
many results 
match my query

RECORDING SCRIPT: A request is what allows you to talk to an API. You can make a 
request either through a user interface, as we saw in the earlier example of the 
iDigBio web portal, or programmatically via a language like R or Python. If you are 
new to APIs, or new to programming in general, it can be helpful to start by thinking of 
your request as a regular sentence, keeping in mind that you need to be clear about 
what you want. You can then take that sentence and translate it into code so that the 
API can understand.



What does a request look like?
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RECORDING SCRIPT: When API endpoints are URLs, you can make a request 
directly via your web browser rather than from a programming environment like R or 
Python. You can test this out for the iDigBio search API by going to the URL on this 
slide. Notice that we’ve already seen the first part of this URL (in bold) on the earlier 
slide when we learned what an endpoint is. The second part of the URL is new, and it 
is the part where we are making our request, in this case, that we want to retrieve 
specimen records where the genus is “acer.” If you go to this URL, your browser will 
show you the results of this request, which are contained in JSON. Some browsers, 
like Firefox and Chrome, will automatically format the JSON so that it is easy to read, 
as shown in the screenshot here.

https://search.idigbio.org/v2/search/records?rq=%7B


What does a request look like?
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RECORDING SCRIPT: Now we have the same request but coming from RStudio. 
You’ll notice that the syntax we are using to call the API is totally different, but 
elements of it are the same, like we still see “genus = acer.” And now instead of 
seeing results in our browser we are seeing them in our programming environment, 
which means we can store them in an object and use them however we like in our 
research data pipeline.



What is an API useful for?

Document procedures 
within your code

Automate data retrieval

Run analyses in a way 
that is reproducible

RECORDING SCRIPT: So to recap, APIs facilitate programmatic data access, which 
can be an essential part of creating a reproducible research workflow. This slide 
shows an example of a script in R where we are documenting our procedures directly 
within the code, automating our data retrieval, and then moving on to running our 
analyses.



Who has APIs for me to use?
• Consortium of Universities for the Advancement of Hydrologic Science (CUAHSI)

– https://www.cuahsi.org/data-models/for-developers/
– Various clients

• DataONE
– https://dataone-architecture-documentation.readthedocs.io/en/latest/
– Clients for Java, Python, R, MATLAB

• Environmental Data Initiative
– https://environmentaldatainitiative.org/

• Global Biodiversity Information Facility (GBIF)
– https://www.gbif.org/developer/summary
– Clients for Python, R

• iDigBio
– https://www.idigbio.org/wiki/index.php/IDigBio_API
– Clients for Python, R

• NEON
– https://data.neonscience.org/data-api/
– Client for R

• Neotoma
– https://api.neotomadb.org/doc/use
– Client for R

RECORDING SCRIPT: There are so many APIs. On this slide, I’m highlighting APIs 
provided by the Data Help Desk collaborators, and am also noting which APIs have 
clients for what programming languages. In general, if you find yourself looking for 
data from an online source, it’s worth checking to see if that source has an API. They 
are becoming increasingly common and so the answer is likely yes. Even if an 
organization does not have a client for your preferred programming language, you 
can still use their API. The clients often just provide streamlined functionality.

https://www.cuahsi.org/data-models/for-developers/
https://dataone-architecture-documentation.readthedocs.io/en/latest/
https://environmentaldatainitiative.org/
https://www.gbif.org/developer/summary
https://www.idigbio.org/wiki/index.php/IDigBio_API
https://data.neonscience.org/data-api/
https://api.neotomadb.org/doc/use


iDigBio office hours: an informal drop-in session where anyone is welcome to 
bring their questions or ideas about using tools such as the iDigBio API to work 
with biodiversity occurrence data.
Every 2nd and 4th Wednesday of the month at 3:30pm Eastern.

● Focus on using the R language
● Often will do code demos but 

experience is not required or expected
● More details at https://bit.ly/2Z5iYuI
● Example API code at 

https://bit.ly/bio-spm-data

Resources to learn more

RECORDING SCRIPT: If you want to learn more about the iDigBio APIs, we host an 
informal office hour twice monthly, and we also have a GitHub repository of example 
code snippets for people to reuse. You can find more details about our office hours 
and this code snippet repo via the links on this slide.

https://bit.ly/2Z5iYuI
https://bit.ly/bio-spm-data


ESA Career Central Live Q&A
on Wednesday, August 5th, 12:30 - 1:00 Eastern

Data Help Desk Wiki 
https://bit.ly/datahelpesa2020

#DataHelpDesk on Twitter

Resources to learn more

Check out The Carpentries 
for workshops and resources 

to learn more foundational 
coding skills for research! 

https://carpentries.org

RECORDING SCRIPT: More broadly, we encourage you to come to our Data Help 
Desk live Q&A on Wednesday, August 5th from 12:30 to 1pm Eastern. You can also 
find links to more resources on our Data Help Desk wiki, and ask more questions by 
calling us out on Twitter using the #DataHelpDesk hashtag. If you are looking to gain 
foundational coding skills, check out The Carpentries, which organize workshops and 
other training resources.

https://bit.ly/datahelpesa2020
https://carpentries.org/


iDigBio is funded by grants from the National Science Foundation's Advancing Digitization of Biodiversity 
Collections Program [DBI-1115210 (2011-2018) and DBI-1547229 (2016-2021)]. Any opinions, findings, and 
conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily 
reflect the views of the National Science Foundation.

Thank you

RECORDING SCRIPT: Thank you for joining me today in this brief intro to APIs, and 
we hope to see you in other ESA Data Help Desk activities this week!


