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National Water Model Output
Data

* The National Water Model (NWM) is a water forecasting
model that simulates streamflow in the continental
United States, Hawaii, and Puerto Rico.

* NWM dataset

* 40+years retrospective dataset (v2.1:1979 — 2020,
v8.0:1979 — 2023)

* Operational dataset since 2018 updated daily

* The NWM output data is stored in NetCDF

* Challenges with the native NetCDF format

* File Size: high disk space use, 1 TB+ for
operational data, 100 TB+ for the entire
retrospective dataset.

* Complexity: Computationally expensive.

National Water Model - Streamflow Analysis (Prototype)

Valid Time: 2022-03-30 06:00 UTC
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Generating Zarr Files with
Rerchunk

o What We Dud:
* Utilized the Kerchunk library to create Zarr files.

* Generated datasets for both Operational and
Retrospective NWM output.

* Made it publicly available on Amazon S3 bucket.
* Why:

* Facilitates efficient data storage and retrieval.
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* Enables efficient comparative analysis and evaluations.

* Provide pathways for forcing data preparation for

NextGen simulation Z a r r




Benchmarking

* Comparing the data use and
data retrieval performance

between Zarr and NetCDF
* Output:
* Retrospective 1 year

* Short range 18 hours
* Medium range 240 hours

* Environment:
* Cloud — 16 core CPU
 JLLocal — 16 core CPU

e Run method:
e Parallel
e Serial




Data retrieval performance
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Data use comparison

Comparing Data usage: Zarr vs Native NetCDF

Native
NetCDF
Retrospective
1 year 395.3 GB
Operational
Medium Range
240 hours 3336 MB
Operational
Short Range
18 hours 248 MB
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Dataaccess.ciroh.org

* Retrospective Zarr Dataset
* Operational Zarr Dataset

* Interactive data download instructions —
Jupyter notebook

dataaccess.ciroh.org




Thank you!

Sepehr Karimi
mkarimiziarani@ua.edu

dataaccess.ciroh.org
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