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Topics to be Covered

Brief overview of NOAA Air Resources Laboratory
Introduction to the HYSPLIT Dispersion Model

HYSPLIT/ALOHA Integration
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* Headquartered in College Park , Maryland

* Divisions in Idaho, Nevada, & Tennessee

®* Co-located with NOAA’s National Centers for
Environmental Prediction (NCEP)

* Mission — To provide atmospheric information and g
data to decision-makers and the science i R ST
community in order to improve the Nation’s ability R , oy Ly L

to protect human and ecosystem health NOAA Center for Weather and Climate Prediction
College Park, Maryland

* Research & Development Areas

e Atmospheric transport & dispersion
e Air quality
e Climate change

Atmospheric boundary layer
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Atmospheric Transport & Dispersion Modeling

* Goal

Improve dispersion predictions and
understanding of those predictions through
research, models, and tools

* Major Activities

HYSPLIT dispersion model development
Model evaluation using tracer experiments

Dispersion modeling support to NOAA, and
other State/Federal Agencies, WMO/IAEA

Development of Real-time Environmental
Applications and Display sYstem (READY) web
site

Development of Decision Support Tools for the
National Weather Service forecast offices

Air Resources Laboratory
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NOAA HYSPLIT Model

* HYSPLIT = Hybrid, Single-Particle Lagrangian Integrated Trajectory model

Initially developed in 1980’s

Follows particle motion (Lagrangian)
Requires 3-D meteorological fields
Runs on LINUX, PC, or Mac

Publicly available through READY

* Widely used within and outside NOAA
* Emergency Response (radiological, chemical)
e Volcanic ash
e Air quality (smoke, dust, dioxin, mercury)
e Balloonists

® Current Developments
* |In-line capability (WRF-ARW)

Air Resources Laboratory
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" HYSPLIT Web-based Applications Development

e Web-based HYSPLIT came online in 1997
» First web-based dispersion model

« Meteorological data from U.S. National Weather

Service (NWS)

o Currently over 3000 registered users
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e Real-time Environmental Applications and Display| “==

System (READY)

« Web site providing convenient access to

meteorological, air quality, and dispersion products

o http://ready.arl.noaa.gov

e Supports custom HYSPLIT applications
« Manned-balloon flight track forecasting
» Volcanic ash forecasting for airlines
« Emergency response applications

« Wildfire smoke forecasting

Air Resources Laboratory

TRAECTIRY DO

mdd nsdd s b samarl ze
rdansdd s pchkacdie |
™

#H prwdsIL o EEE L el

i HYSPLIT CASPERIKOH YICEL

H‘ E “arida reedH ach oume e deie
Tt re-ddah ek hed s
wa iz ek rasdel 12 ek

e ombad

o
am h u..'\.q. anwan e

S P a e el

an Huarkkwd-a
drkm
Aok Wi om mo i m e AL R ww

b favan Wl

B e FFa CHS ol cae e g rad dea e

b T [ i

-

RN ER L AT

Uildmwaborak bn T
vl I.n'.'

Aree Tz
RUEEERE IR o

Bpar o=l b

I ey m i




* NWS forecast offices provide decision support
services to state & local emergency managers

e Current local weather & forecasts

e Dispersion modeling support

e On-scene support
* Types of dispersion modeling support needed

e ALOHA model inputs (weather)

e HYSPLIT model predictions

e Stability forecasts (stagnation, mixed layer depth)
* ARL Support to NWS forecasters

e HYSPLIT - web interface development & support,
central computing, and research

e Training - workshop, webinars, on-site
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HYSPLIT Support for Chemical Accidents

Modeling Need

e NWS forecasters had a very basic chemical
plume modeling capability

* A need for existed for a more sophisticated
chemical source term

e NOAA’s Office of Response & Restoration
(OR&R) needed ALOHA to become a web-
based system and to model particulates
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Approach

e Collaborate with OR&R to include ALOHA
chemical source model

e Display results using Levels of Concern (LOC)
threshold contours

e Make available to forecasters on secure web
server

e ALOHA dispersion model may be added in
the future for small scales
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What is ALOHA?
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CAMEO Software Suite

http://www2.epa.gov/cameo

CAMEO Tier2
Chemicals MARPLOT CAMEOfm Submit
~ B }-& 5 1))
= =i ot SUBMIT
Chemical Dispersion Mapping Facility/Contact
Database Model Software Management Database
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PC/Mac ALOHA Background
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Part of the CAMEO Software Suite developed by NOAA and the S
U.S. Environmental Protection Agency (EPA) A

Provides first responders with a quick assessment of the
impact of chemical releases on the public

Used by thousands of first responders around the world
Gaussian and heavy gas dispersion algorithms
Designed for short-duration, short-range incidents

Does not account for changes in wind direction/speed

Multiple time-dependent chemical source models (tank,
puddle, gas pipeline, and direct)

Recently upgraded to include fire and explosion models in
addition to toxic gas dispersion models
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PC ALOHA Toxic Threat Zone in MARPLOT
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How was ALOHA integrated with HYSPLIT?
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Toxic Chemical Releases

* Collaborative Solution
e Develop a web-based interface to ALOHA’s chemical source term
e Link resulting time-varying chemical source term to HYSPLIT

Feed
Emissions to
HYSPLIT

Weather Run ALOHA
Information Source Term
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HYSPLIT/ALOHA Web Interface

W AI.OHA Source Strength

Through a serious of web pages,
forecasters enter information on the
chemical release characteristics

ALOHA sources that can be modeled:
e Tank
e Puddle
e Gas pipeline
e Direct to atmosphere

ALOHA calculates the time-varying release
rate for HYSPLIT

HYSPLIT models the dispersion of the
gaseous chemical and produces graphical
depictions of the resulting air
concentrations
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Chlorine Tank Example

The tank source is used to model releases from tanks or drums of (a)
unpressurized liquids that may form a puddle, (b) pressurized liquids that

will escape as an aerosol, and (c) gases that will escape directly into the
atmosphere.

Inputs Needed

* Tank type, size, and temperature

® Chemical’s physical state and amount

* Hole’s type, size, and (sometimes)
location

* |f puddle: puddle size, ground type,
and ground temperature

(Underlined items are required inputs)
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id ALOHA Source Strength

hemical

Source Strength Estimator for Dispersion Models

| Chemical Selection

Select by: ‘chemicalname ~

Chemical: CHLORINE (7782-50-5) -

Go to the CAMEO Chemicals Datasheet for CHLORINE to see:

Physical properties
Reactivity alerts
Response recommendations (such as firefighting and protective clothing)

ERG response guides and initial isolation and protective action distances (if
applicable) by clicking on the linked UN/NA number on the datasheet

Go to CAMEO
Chemicals
Datasheet

Air Resources Laboratory
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Chlorine Tank Example

Tank Description

Enter basic settings about the tank that is leaking. More info about the tank source... P

' Tank Type and Size

Tank Type: ;:
) | horizontal cylinder
Tank Size: { vertical cylinder

More info... P

. sphere ; i
Diameter: 2 meters v
Length: 13 meters v  dsoater
Volume: ' ] v

’

Chemical Storage Temperature Inside of Tank
'Use ambient air temperature (select this if unknown)  ~ s
Ambient Air Temperature:
Jc aateace v ) | g o :" | : - o ; - o
Storage Temperature: | /2.05 Jlf Fahrenheit +| More info... b ERASE Lottt

| «Previous || Next> |
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Mass of Chemical in Tank

Enter information about the amount of chemical in the leaking tank.

Mass of Chemical in Tank

Specify by: |

‘amount (mass) in tank
Liquid Level | liquid volume in tank

| liquid level in tank (percentage full by volume)

| gas pressure in tank

' gas volume in tank at standard temperature and pressure

l S rrigvivus Jl INEAL

i

More info... P

Air Resources Laboratory
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Chlorine Tank Example

Tank Opening

Enter details about the tank opening out of which the chemical is leaking.

Dimensions of Opening in Tank

Shape of Opening: 'circularopening v
Opening Size: Mare info... b
Diameter: 2 . centimeters v diamete

Type of Leak

Leak Type: hole - More info... P
Height of Leak
Bottom of Leak: ‘46 ] centimeters (ébove the bottom of the tank} v More info... b

| «<Previous || Next> |
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Chlorine Tank Example

ALOHA Source Strength Summary
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Chlorine Tank Example

Event Type: Exerome - Unapecified
Relense: Chemscal CTHLORINE
Source Location: Lel: 27 950700 Loa: -82.457900

Meteorology: MNAM SETie

Model Run Details

Runtime Parameters

Total duration: 1 ~ nowls) Mure mfo P

Output Parameters

@ AEGLs (recommended) - Acute Exposure Guideline Lavels
N Gl Zeem AFGL-1 00 opm
ERPCs - Emergency Response Planning Guidelines

N EAF G2 EpEn T ERPG 1 L ppm

Mors mfa P

Lavots of Concarn (LOCs)- " PACs - Protective Action Criteria
I -2 2 PAC-1 0.5 oo
. User Entered Thresholds {ppm)
| [ | (L BLoc1: co
Display all values above zero?  ves @ No More info ¥
GIS outpul of contours? W aagle Farth/Maps (kmz) 1 515 Shapefies Morm mfa b
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* HYSPLIT/ALOHA Results

Chlorine Tank Example

e Results displayed as a GIF, PostScript, shapefiles, PDF, Google Earth/Maps

e Resulting plots show plume with Levels of Concern (LOCs) contours indicating the
degree of hazard to the public.
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Summary (take aways)

e The NOAA Air Resources Laboratory...

e isa U.S. Government research laboratory with expertise in
atmospheric dispersion modeling

e provides access to the HYSPLIT dispersion model to the public
e supports NWS forecasters with dispersion model tools

e recently collaborated with NOAA OR&R to produce a model
result with better defined chemical source term than was
previously available by combining the ALOHA and HYSPLIT
models

Air Resources Laboratory
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Thank you!
Mercl!
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