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NATIONAL WATER MODEL (NWM)
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https://water.noaa.gov/about/nwm

Weather Research & Forecasting Hydrologic Model

WRF-Hydro: https.//www.ral.ucar.edu/projects/wrf _hydro
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https://www.ral.ucar.edu/projects/wrf_hydro

WRF-Hydro & DART .... HydroDART
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Python github.com/NCAR/wrf_hydro_py.git
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What is Data Assimilation?

Observations combined with a Model forecast...

A
o
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... to produce an analysis.

Overview article of the Data Assimilation Research Testbed (DART):

Anderson, Jeffrey, T. Hoar, K. Raeder, H. Liu, N. Collins, R. Torn, A. Arellano, 2009:
The Data Assimilation Research Testbed: A Community Facility. s
Bull. Amer. Meteor. Soc., 90, 1283—1296. doi:10.1175/2009BAMS2618.1



http://journals.ametsoc.org/doi/abs/10.1175/2009BAMS2618.1

Ensemble DA in DART
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Hurricane Florence (2018)

» ™ Hurricane Florence made landfall near
Wrightsville Beach, North Carolina at
7:15 a.m. ET September 14. The
=« GOES East satellite captured this

" geocolor image at 7:45 a.m. ET

Damage: $24.23 billion

Winds up to 150 mph (240 km/hr) [ i - |0
NOAA/NWS/NCEP/WPC I

1

Hu:rlncane FlorenceA = T 3—0':4'—”— O—f— ra-in_ i

168-hour Day 1-7 Rainfall Forecast (inches) I
Created 4:40 AM EDT Thu Sep 13 2018 |

Valid 8:00 AM EDT Thu Sep 13 2018 \ 1 | @
through 8:00 AM EDT Thu Sep 20 2018 Local point maximum rainfall may be higher than shown.

NOAA/NWS/NCEP/WPC See the NHC public advisories for the latest tropical cyclone information. 5
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‘scale’ of Florence Domain
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Control: No Streamflow DA

Reach Stream Flow Ensemble Mean
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Reach Stream Flow Ensemble Mean
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Upstream Gauge
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Downstream Gauge
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General Improvements
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Significant Technical Enhancements

1. Inflation: As a way to increase ensemble
uncertainty, adaptive both in space and time

2. Pattern-based (Along-the-stream)
localization: To minimize sampling errors

3. Gaussian Anamorphosis: Variable transform
to accommodate positive variables (with
non-Gaussian distributions)
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Latitude
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Adaptive Inflation

Inflation aims at making
the model consistent
with observations

Inflation Factor
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Florence Domain : localization
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Gaussian Anamorphosis Capability

Standard DA update
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Conclusion

We use DART to perform streamflow and flood prediction with WRF-
Hydro (NWM) during Hurricane Florence.

DART greatly improved the streamflow estimates

Novel enhancements to the DA algorithm were required:
- Using pattern-based localization

- Spatially and temporally varying inflation
- Gaussian anamorphosis

Next Steps: Update soil moisture, groundwater and ice; force the
coupled system with an ensemble of atmospheric forcing, ...
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For more information:
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GITM CABLE WRF-Hydro WACCM
CLM ata N AR = : .
/]Z\s;milation R - 7 . ,! E. E POP
Research | T »
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comvps Www.image.ucar.edu/DAReS/DART |
NCOMMAS dart@ucar.edu PEZLYR
MITgcm_ocean WRF-Chem COAMPS_nest
NAAPS TIEGCM MPAS_ATM
WACCM-X MPAS_OCN PBL_Id  NOAH-MP
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