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Leveraging Multi-
Dimensional Data

Advancing Stormwater Analyses

Luke Villanueva, PE
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Motivation

+Industry awareness
+Advances in architecture and ecosystem

+Larger models
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2024 Tech Summit Recap
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Search

road_viewer.py X

TFMA chSummit Ro: initialize_layer

TERMINAL d Bzh +v D &

iquav,k) uke@Lukes-MacBook-Air 2024TechSummit % tfm

LF {4 Python 3.125 (q

HEC-RAS HDF Output Frequency Analysis

Client

Connection method: Cluster object Cluster type: distributed.LocalCluster

Dashboard: http://127.0.0.1:45217/status

» Cluster Info

Extract data from HDF files to Parquet

100% | NN | 96/96 [00:25<00:00, 3.79it/s]

Extracted data

X y wsel_max wsel_min

0 1.085386e+06 1.928431e+06 87.012085 87.012085

1 1.085486e+06 1928431e+06 85.290344 85.290344
2 1.085586e+06 1.928431e+06 84.875061 84.875061 L3

1.085186e+06 1.928331e+06 87.055847 87.055847

3
4 1.085286e+06 1.928331e+06 86.137634 86.137634

86192 1.106179e+06 1.913128e+06 67.5621000 67.5621000
85193 1.084537e+06 1.908434e+06 73.996460 73.996460

85194 1.084885e+06 1.905620e+06 69.905029 69.905029




Multi-Dimensional Thinking
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Common Practice

i Pause
View Unp
More v

Clipboara y Selectior Inuiry Labeling

Drawing Order
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Common Practice

Array/Tensor Review

l
1D 2D
5 elements 5x5 elements
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3D
5x5x2 elements




Common Multi-Dimensional Formats

+GRIB
+HDF

+NetCDF —r Zarr

+Zarr
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outh_Central_FIP

E oundary Conditions/Flow Hydrograph:
|— Group: itions Boundary Conditions/Flow Hydro 1 @ Reach: D109-00-00_601 7144 (SUB D169

dim@, diml

dim®, diml)

— Group: i undary C i Reach: D142

Dime: s:  (dimd: 193, diml: 2)
dim@, diml

Attribut
Coordinat

Boundary Condi
dim@, diml

5 0.0 20.0 0.01042




Common Multi-Dimensional Formats

+GRIB
+HDF

mm_ |
HF * s
+NetCDF ‘ ‘ Zarr

+Zarr
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Data Cubes

+Spatiotemporal Grid
+Analysis-ready

+ Extremely Scalable
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Data Cubes

+Time Chunks

+Space Chunks

Data Cubes

+ Statistical Analysis
+Machine Learning/Al

+Changes and Trends
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Real World Applications
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NOAA Global Forecast System (GFS) Preview

US Subset - First 9 Time Steps in Forecast

Denton, TX Forecast
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HEC-RAS Cell Analysis

Cell 2226 WSEL
Inspect W\ 73.25
73.00 4
v Coordinates: 72.75 4
time =
T 72.50 =
cell_index z =
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- Indexes: (2) =
v Attributes: 72.001
mesh_name 71.75 4
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Vector Data - Zonal Stats
Flooded Structures (Assuming 0.5 ft ~¢ A=+ Example of Single Structure
Zonal ¢ L o
WSEL of Structures
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What's Next
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Questions?
Thank you for attending today!
Luke Villanueva, PE
Project Engineer
LAVillanueva@lan-inc.com
“ NN 22
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