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Deterministic control

Deterministic control

HWMN: Simple ensemble mean;  HS12: Sub-setting ensemble mean
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Project Goals

� Provide improved track and intensity 
forecasts by reducing forecast 
uncertainties

� Provide probabilistic forecasts, 
including probability forecasts of 
Rapid Intensification (RI) 

� Provide  uncertainty-based analysis 
used for aircraft recon flight mission

2020 HAFS Ensemble Real time forecast skills

https://www.commerce.gov/
http://www.noaa.gov/
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�Basic configuration, based on HAFSv0.2A
▪ Lower horizontal resolution: refine ratio=2, ~6km vs. ~3km, Lower 
      vertical resolution: L64 vs. L91, with smaller domain

▪    Ocean: NSST, No Ocean coupling
▪    dt_atmos: 120s vs. 90s, k_/n_split= 3/4
▪    Radiation time step: 3600s vs. 1800s
▪    One control member plus 20 perturbed ensemble members
▪    Runs twice a day (00Z and 12Z), Atlantic basin only
▪     Computer resources: 14 nodes or 336 cores per forecast jobs.

�IC/BC Perturbation:
▪ IC/BC: GEFS grib2 (0.5x0.5) vs. GFS

�Model Physics: (tuning in process)
▪ Stochastically perturbed physics tendencies (SPPT) 
▪ Stochastic kinetic energy backscatter (SKEB) 
▪ Stochastically perturbed PBL humidity (SHUM)

HAFS Ensemble Configuration for 2021 HFIP Real-time

Domain size: 1441x1081

https://www.commerce.gov/
http://www.noaa.gov/
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Choice of Control run for HAFS ensemble
KN26 KN34 K526 K534

hord 6 6 5 5

k_split 2 3 2 3

n_split 6 4 6 4

Reference models: 
H2PC: HAFS v0.2A phase-2 baseline
AC00: GEFS, member 0, control, host model for HAFS ensemble
V16R: high res. GFS
Results: (Hurricanes Delta and Gamma)
Diffusive horizontal advection (hord=6) scheme provides 
better track forecasts than hord=5
KN34, (k_split=3, n_split=4) performed better than KN26 
in terms of intensity forecasts 

https://www.commerce.gov/
http://www.noaa.gov/
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� Tuning Stochastic Physics Perturbations
▪ GEFS (SPPT/SHUM/SKEB)   
▪ CAM-ensemble (SPPT only)

� Delivery Time and Computer Resource 
Requirements
▪ Pre-process jobs, IC/BC, 21 member x 72c = 1512 cores, 

~10 min
▪ Forecast/post/product jobs: 21 member x 384 = 8064 

cores, ~ 320 min, may run ensemble members in different 
platforms, jet and orion.

▪ The real time experiment will start ~T+6h, and forecast will 
be delivered ~T+12h

https://www.commerce.gov/
http://www.noaa.gov/
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Thanks!
https://www.emc.ncep.noaa.gov/HAFS/HAFSEPS/tcall.php

https://www.commerce.gov/
http://www.noaa.gov/

