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1. Motivation 3. Objectives and Outcomes

 Data manipulation, visualization, and analysis tasks are difficult because datasets are becoming z USGS

larger, more numerous, and more complex A

o science for a changing world

 Standard data formats for common data types are not always agreed upon or mapped to efficient

structures for visualization and/or analysis within an analytical environment. ST AP
 Researchers and practitioners lack training in data intensive scientific methods that would enable REST AP

them to use new and existing data science tools to efficiently tackle large and/or complex datasets \L
 Overcoming barriers with accessing, organizing, and preparing datasets for data science intensive

analyses will be an enabler for transforming scientific inquiries in the water domain. Proposed {; JScs
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Challenges in the water domain are multi-disciplinary, requiring data synthesis

What data scientists spend the most time doing What's the least enjoyable part of data science?
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It remains hard to get data and get it into the format you want/need
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2. DSAW is focused on:

1. Enabling water-data scientists to more easily share and collaborate around data and analyses
2. Providing data management, visualization, and analysis tools that advance scientists’ data
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DSAW software architecture. New software elements are highlighted in green.

Water-data science applications and educational modules that

science capabilities
3. Promoting more consistent data workflows, data reuse, and reproducibility of scientific results.
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science for a changing world

community for use by educators and students

Hydroinformatics and Water Data

1.0 Introduction

Science

National Water Information System (NWIS)

Researcher pulls data from USGS into a local

Python environment using the dataRetrieval

Python Package for visualization and analysis
with data from other sources

Python code and data are downloaded to another researcher’s
local Python Environment or HydroShare’s JupyterHub Server
using the HydroShare Python Client Package where results
can be examined, reproduced, and extended
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> Relational Databases and SQL Querying

Example reproducible water-data science workflow using HydroShare and new DSAW Python packages. =

demonstrate advanced analytical workflows using the tools we
develop and help deliver the software to the water science

Hydroinformatics
Programmatic Data Access: USGS DataRetrieval
Example 1: Import and plot daily flow data
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New Python packages that integrate performant data
structures with data science capabilities in Python and
advanced data access, collaboration, and data archival
capabilities of HydroShare

HydroShare Python Client ‘hsclient’ package

* A set of Python functions for interacting
with HydroShare
* Resource creation/editing

* Interact with resources in an interactive,
object-oriented way

* Integrate HydroShare resources into data
science workflows

* Reduce the time required to get data for
analysis and then save results

e Example Jupyter Notebooks:
https://www.hydroshare.org/resource/7561aal
2fd824ebb8edbee05af19b910/

e GitHub Repository:
https://github.com/hydroshare/hsclient

USGS dataretrieval
Python package

* Python mirror of the R
dataRetrieval tool

e Currently has most of the
same functions

* Very similar results

* Collaborating with Timothy
Hodson at USGS
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O efo 1 3 0 3 O C 5 4 2 6 4 Here's an example of how to use dataretrievel to retrieve data fr{
System (NWIS).

https://github.com/USGS-python/dataretrieval # specify the USG sice cake for which e sant dat.

An advanced object data model that maps common
water-related data types to performant data
structures within the object-oriented Python language
and analytical environment

A flexible water-data science object data model
(hsmodels)

* Extending the HydroShare Resource Data
Model to Python analysis environments

* Maps common water-related data types A pgthon Existing Scientific
(HydroShare content types) to performant - Python Packages

data structures within Python .O_ m
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* Load and stage data for n oy T
visualization/analysis using common < ‘ /

Python tools (pandas, matplotlib, etc.)
e https://github.com/hydroshare/hsmodels « Object Data Model matpl:tlib
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HYDRALEARN

Educational module implementation in HydroLearn: Numbered
steps indicate the workflow and location of essential module
elements: (1) course landing page and links to course outline, (2)
learning objectives, (3) module narrative, (4) code examples as
interactive notebooks in the CUAHSI JupyterHub linked from
HydroLearn, and (5) the technical assignment and associated rubric.
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