Atmospheric Dispersion Simulation

using HYSPLIT with Real-time Weather
Forecasts
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» Full time on atmospheric dispersion
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HYbrid
Single-Particle
Lagrangian

s p LlT Integrated

Trajectory model

Air Resources Laboratory

» https://www.ready.noaa.gov/documents/T
utorial/html/index.html

» Windows/Linux/Mac OS/Web
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https://www.ready.noaa.gov/documents/Tutorial/html/index.html

HYSPLIT
Implementation
Requirement
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» Software

» Windows (v5.2.2)
» Tcl/Tk
» Ghostscript
» Ghostview
» ImageMagick
» Linux (v5.2.3)
» Fortran 90 compiler (serial and/or parallel)
» C compiler
» eccodes library
» NetCDF library

» Hardware

» Multiple-core 64-bit architecture
» Large memory (8G/CPU)



Bef . » Prepare meteorological data
eérore running » Single station data (wind, stability, etc.)

HYSPLIT ) GFS gridded data

» Setup HYSPLIT

» Source term (release rate, duration...)

» Grid (domain, grid spacing, vertical levels...)
» Species (half-life, form, deposition parms...)
» Simulations (run mode/length, # particles...)
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» Global Forecast System (GFS)

» National Centers for Environmental Prediction
» Operational 4 times a day, 16-day forecasts

» Global domain (0.25°/0.5°)

» GRIB2 format
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) » ftp://ftp.ncep.noaa.gov/pub/data/nccf/com/gfs/v16.2/gfs.2
Format conversion 0220806/00/atmos/gfs.t00z.pgrb2.0p50.f024

GRIB2 — ARL api2arl_v1 -igfs.t00z.pgrb2.0p50.f000 -0f000
api2arl_v1 -igfs.t00z.pgrb2.0p50.f003 -0f003

api2arl_v1 -igfs.t00z.pgrb2.0p50.f024 -0f024
cat f* > hysplit.t00z.gfs0p25f024

@ Menus of Hysplitd

HY SPLIT4
An integrated system for computing
i i ration, and Deposition

WRF-ARW

Display Data L4 Global Lat-Lon
Utilities L4 ECMWF ERA
Meteorology Help User entered

» https://nomads.ncep.noaa.qgov/pub/data/nccf/com/hysplit/
prod/hysplit.20221001/hysplit.t00z.qfsOp25f072
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https://nomads.ncep.noaa.gov/pub/data/nccf/com/hysplit/prod/hysplit.20221001/hysplit.t00z.gfs0p25f072

» Menu Concentration — Setup Run

Setup HYSPLIT PR — —

Starting time (YY MM DD HH): |00 00 00 00

b ot saseog socavins i | R

Total run time (hrs) Direction Top of model (m agl)

384 & Pwrd  Back 12000
Vertical Motion Method: |l] = input model data _

Selected Files: ’1_
: /hy hysplit.t00z.gfs0p25
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» Menu — Concentration [or Trajectory | — Setup Run

Menus of Hysplit

Setup HYSPLIT

(continued) i

HYSPLIT
An integrated system for computing

Trajectories, Air Concentration, and Deposition

Starting time (Y¥Y MM DD HH): |00 00 00 00

e o s sceicns

Total run time (hrs) Direction Top of model (m agl)

384 & Fwrd " Back 12000
Vertical Motion Method: |l] = input model data _

> Selected Files: |1—
e hysplit.t00z.gfs0p25|
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» Menu — Concentration — Setup Run — Pollutant,

Setup HYSPLIT Deposition and Grids setup
(continued)

Pollutant, Concentration Grid, and ...

N e

Starting time (YY MM DD HH): (00 00 00 00

e o s oo —

* Specie 1 * Grid 1 * Specie 1
Total run time (hrs) Direction Top of model (m agl) " Specie 2 T Ccrid 2 " Specie 2
384 & Fwrd " Back 12000

" Specie 3 " Grid 3 " Specie 3

Vertical Motion Method: |l] = input model data _
" Specie 4 " Grid 4 " Specie 4
Selected Files:[L_ " Specie 5  orid 5 {~ Specie 5

: /hysplit/working hysplit.t00z.gfs0p25|

" Specie 6 i Grid 6 " Specie 6
" Specie 7 " Grid 7 " Specie 7

- N S
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» Menu — Advanced — Configuration Setup —

Setup HYSPLIT Concentration

» Time step
(advanced) » Number of particles

» Puff or particles running mode
» Advanced emission scenario
» Ensemble simulations

Menus of Hysplit

ﬁﬁ!ili

HYSPLIT
An integrated system for computing Configuration Setup b TGt 0oy
Trajectories, Air Concentration, and Depositio

File Edit Concentration

View MESSAGES Set Directories

Cleanup Working Config Help

Advanced Help
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Hypothetical » GFS 0.5° 3-hourly 16-day forecasts
ﬁa POI'IZhZhIa N » Cs-137 released for 7 days at 1x10'3 Bg/h

Accident \ . » Grid spacing 0.5°
Simulation % P » Dry deposition only
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» cdump

Postprocessing » con2asc.exe -icdump -ocdump.txt

» con2grad.exe cdump

» con2grib.exe -icdump -ocdump.grib (Linux)
» integrated visualisation functions

Menus of Hysplit

liﬁﬁﬁ

- — - - -~ - -~~~ -~~~ -

An integrated sys| ouick Start
Trajectories, Air Conce

Setup Run

Run Model

Display Concentration } Contours

Utilities » Particle Grid Values

Special Runs 4 Arrival Global Grid

Multi-Processor 4 Source-Receptor * Polar Grids

Concentration Help Ensemble L4
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0.5° GFS

0.25° GFS

Cs—137 Air Concentration 01Z090CT2022

120E

Cs—137 Dry Depeosition 01Z090CT2022

Cs—137 Air Concentration 01Z090CT2022




THANK YOU

X.sun@nus.edu.sg
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