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Google Colab

▪ Colaboratory is a Google research project created to help disseminate 

machine learning education and research. 

▪ Colab a Jupyter notebook environment that requires no setup to use 

and runs entirely in the cloud 

▪ Colab allows you to use free Tesla K80 GPU, which is a powerful 
hardware component useful for machine learning tasks.

▪ Colab provides 12GB of RAM, which is the memory available for 
your code and data.

▪ You can use it up to 12 hours in row (You need to restart the 
session after 12 hours). 

▪ The session with the GPU and RAM is limited to 12 hours. After this 
period, you need to restart your Colab session to continue using 
the resources. 

What is Colab?





You can rename 

your notebook here

from google.colab import drive
drive.mount('/content/drive/')

!pip install dataretrieval

!git clone 
https://github.com/watersofthack/WaterSoft.git



USGS Gauging Station

The Proctor Creek-ChattahoocheeRiver watershed 

(USGS 02336490), Fulton County, Georgia. 
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▪ “dataretrieval” Package

▪ Manually! 

▪ Application Programming Interface (API) 

How to Extract Data?

An API is an interface between multiple applications. It allows 

two applications to communicate.



“dataretrieval” Python 

Package

Citation: Hodson, T.O., Hariharan, J.A., Black, S., and Horsburgh, J.S., 2023, dataretrieval 

(Python): a Python package for discovering and retrieving water data available from U.S. 

federal hydrologic web services: U.S. Geological Survey software release, 

https://doi.org/10.5066/P94I5TX3 .



Questions, and answer are the same as humans, but it's written in a 

technical way.

An API follows the principle of question and answer, exactly as 

humans do.

Request: "Give me USGS 02336490 data"

Answer: "Here’s USGS 02336490 data”

How APIs work!



How to Request an API 

To communicate with APIs, we use four basic requests.

❖ GET- Get data (get all USGS 02336490 data)

❖ PUT- Update a piece of data (update USGS 02336490 

stream data) 

❖ POST-Create and save new data 

❖DELETE-Delete data (Delete USGS 02336490)

An API answers your request with a language called JSON.

JSON stands for "JavaScript Object Notation". It's a data 

representation easy to read by humans and easy to 

manipulate through code.



API Status Codes

Status codes indicate information about what happened with a request. Here 

are some codes that are relevant to GET requests:

200: Everything went okay, and the result has been returned (if any). 

301: The server is redirecting you to a different endpoint. This can happen when a 

company switches domain names, or an endpoint name is changed. 

400: The server thinks you made a bad request. This can happen when you don’t send 

along the right data, among other things. 

401: The server thinks you’re not authenticated. Many APIs require login credentials, so 

this happens when you don’t send the right credentials to access an API.

 403: The resource you’re trying to access is forbidden: you don’t have the right per 

lessons to see it. 

404: The resource you tried to access wasn’t found on the server. 

503: The server is not ready to handle the request.

If your status code starts with a ‘2’ it was successful and if it starts with a ‘4’ or ‘5’ 

there was an error.



When we use an API on our project, we will divide the visual 

part (front-end) from the server (back-end). It means that our 

application will be at least divided into two projects.

Many federal agencies build their applications and give free 

access to their API at the same time.

How an API Answers!



API URL for any gauging stion in US: https://waterservices.usgs.gov/test-

tools/?service=dv&siteType=&statTypeCd=all&major-filters=hydrologic-unit-

codes&huc=02336490&format=json&date-type=type-

none&statReportType=daily&statYearType=calendar&missingData=off&siteStatus=all&siteNameMatchOpera

tor=start  

Generate API URL for a USGS Gauging 

Station



Generate API URL for a USGS Gauging 

Station-cont.

Generated API URL 
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NSF NAIRR Resources

▪ GPU resources to develop and train AI model 

▪ Pre-trained AIL models for new dataset using a Python 

notebook 

▪ Training AI models on large scale image data

▪ Scaling up AI model training, including using simulation as input 

▪ Multimodal AI processing of camera trap data  

▪ Benchmarking an existing model capabilities for ethics, data 

privacy, etc.

Computing Resources 

High-Performance Computing (HPC) Systems: Access to the DeltaAI at the National 

Center for Supercomputing Applications, Lonestar at the Texas Advanced Computing 

Center (TACC), and other systems. 

Cloud Computing Platforms: Access to major cloud providers through dedicated 

programs, including AWS, Google Cloud, and Microsoft Azure, offering a wide range of 

services, compute instances (including GPUs and TPUs), and storage solutions. 

Specialized AI Accelerators: Access to innovative computing hardware designed 

specifically for AI workloads, such as Cerebras Wafer-Scale Engine 2 (CS-2) AI 

Accelerator, SambaNova DataScale SN30 system, Graphcore Bow Pod 64, and Groq 

LPU Inference Engine, available through DOE's ALCF AI Testbed.

 

Access to Models, Software, and Tools: Access to pre-trained models, software tools, 

and privacy-enhancing technologies for various AI research needs.



NSF NAIRR Resources-cont.

Datasets

AI-ready Datasets: Access to a growing collection of curated datasets suitable for 

AI training and research. 

Open Datasets: Availability of publicly accessible datasets from various domains 

through cloud provider registries (e.g., AWS Registry of Open Data). 

Domain-specific Datasets: Specialized datasets for areas like agriculture, 

environmental research, etc.



Training & Education Resources

NSF NAIRR Resources-cont.

Online Interactive Notebooks: Resources for educators and instructors to 

use in classrooms or for student projects. 

Educational Platforms: Platforms like Vocareum offer access to notebooks 

and cloud resources to support hands-on AI education. 

Training and Workshops: Opportunities to participate in workshops and 

training sessions to learn about and utilize AI technologies and platforms 

effectively. 

Collaborations: Opportunities to collaborate with researchers and experts 

from various partner organizations, including EleutherAI.



Current NAIRR Opportunities

NAIRR Pilot Portal: A central website (nairrpilot.org) to discover and apply for access to 

these resources and view descriptions of awarded projects.



NAIRR Resources Available for WaterSoftHack 

CyberTrainng

Notebook Integration for Foundational AI Education (Assistant Professor/Postdoc)

.edu email address



Summary

▪ NAIRR pilot aims to democratize access to AI infrastructure 

and expertise, fostering innovation and training a diverse 

AI-savvy workforce. 

▪ US-based researchers and educators affiliated with US-

based institutions are eligible to apply.

▪ Note that individual resources may have specific eligibility 

requirements, and your institutional email must be used.

▪ Allocated resources to WaterSoftHack include CPU, GPU, 

and classroom notebook (Vocareum). 

Email NAIRR_Pilot@nsf.gov with any questions!

mailto:NAIRR_Pilot@nsf.gov


The support from the National Science Foundation (award 

# 2320979) is acknowledged. 

THANK YOU
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