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Many open-source workflows, tools and self-
contained modules exist. These can promote

Data-driven forecasting Spatial discretization

Shoshone HRU at complexity level 3b

Shoshone HRU at complexity level 0
(#GRUs=18. #HRUs=120)

FROSTBYTE: A reproducible data-driven workflow for (#GRUs=18. #HRUs=18)
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Daily streamflow timeseries are aggregated to seasonal volumes.
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Daily streamflow
station observations

Gap filling with linear . .
interpolation for gaps < 15 days Aggregations for target periods (example for 1 year)

3. SWE pre-processing
notebooks/3_SWEP

FROST-BYTE/notebooks/3_SWEPreprocessing.ipynb
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SWE station timeseries are gap filled using a combination of linear
interpolation and quantile mapping from neighbour SWE and P stations.

Donor station selected for each new gap to fill if:

¥" Donor station has data for the gap +/- 7 days.

v Donor station has a CDF for this DOY +/- 7 days.

v Correlation between the donor and target stations is
the highest across all other donor stations and = 0.6.

If these conditions are met, a target value is obtained

through quantile mapping.
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4. Forecasting

FROST-BYTE/notebooks/4_Forecasting.ipynb
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New ensemble volume hindcasts
are generated on the 1%t of each
month between Jan. and Sep. using r r
Principal Component Regressions.
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- Define workflow settings

MODEL-AGNOSTIC PREPROCESSING

Goal: Prepare meteorological and geospatial input data

Actions:

- Download raw meteorological and geospatial data

- Data-specific processing (e.g. set consistent Coordinate
Reference Systems, ensure standard file formats)

- Subset data to domain of interest

(OPTIONAL) REMAPPING

- Map preprocessed input data onto model elements
(e.g. re-grid, grid-to-polygon, etc)

Ccam Qcam O cam O

(left to right) Digital
Elevation Model,
soil classes and
land classes, stored
, as pixel values in
," GeoTIFF files.

Top: sub-basin polygons (step
1) are superimposed on gridded

is determined for each polygon.
Here, gridded source data are
converted into an area-weighted
mean value. Other statistical op-
erators such as the mode or
counts are possible too.

Data standardization layer: preceding steps ensure data reaches this point in predefined formats.(e.g. GeoTIFF, netCDF)

- Analyze model simulations
- Visualize findings
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configuration tasks, leaving
more time for analysis, and also
leads to increased reproducibil-
ity and transparency of ob-
tained results.
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Presentation w/ detalils:

Divide area of
interest into model
elements

H s S Goal: Unify spatial discretization of data and model meteorological data and pixel- S
z 2 W \{\NW\ : oftwareX
3 J\/\/\[\l\ E = elements based geospatial data (step 2). l .
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Actions: Bottom: a representative value

* Authors: Andy Wood, Hongli Liu
* Python code to process forcing data and delineate
Hydrologic Response Units (HRUSs)
* Access:
* https://github.com/NCAR/watershed tools

Data remapping

Original software publication

EASYMORE: A Python package to streamline

e https://github.com/ShervanGharari/EASYMORE
* pipinstall easymore

1 GRU — Streamline

time = 2000-10-01T12:00:00
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Numerical implementation Sensitivity analysis

model

Improved numerical solvers: SUNDIALS Improved parallelization: The Actors model Improving modularity and interoperability: Code refactoring

Figure 6: Error metrics for average routed runoff by GRU; the colorbar maximum is

truncated for clarity.
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