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Global BROOK90 - first fully automatic open-source
framework to model the water balance components at any

location [1]

* R Github library (current version 1.2) ‘egen AmesonTemeintiles

« Minimum input from user required i
(location, time-period) Time period

« Automatic data download,
processing, modelling, result storage

» Global parameterization for various
land cover and solil types

« Global meteorological forcing Model data files

(ERAS) ecessng Ll
« 1D physically-based soil-plant- i
Default model
parameters

Data
processing

1.Meteo Data
I I I I I ’ 2.Regular grid

Subset of
unique hydrotopes

Climate Data Storage

credentials Hydrotope

parameters

atmosphere BROOK90 model
« Daily historical simulations

Time-series plots

Global BROOK90 framework
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Validation

Validation of runoff component [2]: data

Catchment size [sgkm]

Time series [years]
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Location and main characteristics of the chosen catchments
e 190 small catchments (median size 64 sqkm)
« 1979-2020 time period (median length 30-40 years)
» Location — all over the globe (various climate, land use, soils)
* Natural regime
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Validation

Validation of runoff component: results

« Satisfactory performance for more than 75% sites (KGESS > 0)
« Outperform GLOFAS-ERAS (for the same catchment size category)
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Aggregated and spatially distributed model performance metrics
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Validation

Validation of runoff component: results

« Good representation of variability, but noticeable positive bias

« Significantly better results on monthly scale

« Significant influence of topography, land cover, soil depth and stone fracture,
HRU number on the framework performance et oSt
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KGE decomposition Result’s clustering
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Uncertainty

Comparison of BROOK90 frameworks: local to global scale

« BROOK?O90 frameworks with a mix of meteo inputs

» 3 scales — global (Global BROOK90 and ERAS5 [3]), regional (EXTRUSO [4]
and RAKLIDA [5]) and local (calibrated BROOK90 [6] and measurements [7]

« Case study of small forested Wernersbach catchment (4.6 sq km)
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Uncertainty

Comparison of BROOK90 frameworks: results

Local and regional scale frameworks show the highest and close performance

results, global parameterization with global datasets give the lowest scores
Forcing of regional and local parameter frameworks with ERAS still gives
satisfactory results

Combination of global parameterization with regional or local datasets gives
acceptable results

Good meteo data significantly improves Global BROOK90 performance

All frameworks showed better representability of mean and high quantile flow
Implicitly, parameterization brings higher uncertainty than meteo data

Meteodata

KGE

Global BROOK90 EXTRUSO Calibrated BROOK90

Rz V& gias MAE | KGE R? ?;‘i‘l:) Bias MAE

Var.
ratio

Bias MAE | KGE

ERAS 07 06 . 26 11 | 06 0.7 0.5
Meteostation 0.5 0.6 0.7 0.5
BROOK frameworks performance validated with observed discharge (1960-2018)
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Current state and future steps

Global BROOK90: new version to be released later this year

ERA 5 extension (now from 1950) and MERRA 2 (from 1980)
Long-term ensemble forecast (ECMWF up to 7 months) with bias correction
Revision of all main functions and parameters — ameen  odcover [eras+| [ merraz || foWF

Terrain ke forecast +

- More data saving options Location ...
* Bugs fIXIng SoilGrids250 Data
Tin:le processing
e 1. Meteo Data
. ] download 2. Regular grid
Remains on ToDo List
Choice of HRU subset
Inte rface meteodata Parameter / ‘
. data change HRU Parameters
Website r—P
Model
Climate projections e iy
Pro] data ‘ 1 BN erookeo
GBR90 based tools
:::ad:rl\:ln:::s Default model

parameters

Raster Time-series
plots plots

Upgrades for the Global BROOK90 framework
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