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Craig Sloan
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Introduction

e Meteorology infrastructure
— Models
— Data

e CTBT applications
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Basics--Data

e Event data
— Timel/location

e Meteorological Data
— Current regional observations

— Naval Operational Gridded Atmospheric
Prediction System (NOGAPS) data

— Aviation (AVN) data from NOAA




Basics--Models

e Suite of Transport and Dispersion Models
— Developed both in-house and COTS/GOTS

- Using multiple models provides greater
confidence

— Not all models perform well in all scenarios

— Some models provide ability to give quick,
first-look answer




Basics--Models and Uses

SLAM (ENSCO)--Short-range (up to few days transport)
GAMUT (ENSCO)--Long-range

HYSPLIT (NOAA)--Short or long-range

MATHEW/ADPIC (LLNL)--complex terrain, data rich area
ADAPT/LODI (LLNL)--complex terrain

SCIPUFF (DTRA)--short or long-range

RAMS (CSU) and COAMPS (NRL/FNMOC)--mesoscale
models used in above transport and dispersion models

HOTMAC/RAPTAD (LANL/YSA)--extremely short-range
problems with weak large-scale forcing



Basics--Hardware

e Model Server: 3 SGI 2000s

— 48 processors
(R10K chips - 195-250 MHz)

- 10 gigabyte RAM
— Terabyte disk space

» Cross-platform evaluator systems
— SUN, SGI, PC

e Database
— Surface, upper-air, and gridded data
— Enterprise 6000
— Access 30 years of met data




Models

HYSPLIT

e HYbrid Single-Particle Lagrangian Integrated Trajectory

e Lagrangian formulation
— Dispersion computed following particle/puff
e Simple PBL height (Z,) formulation
— Height where 0 first exceeds value at ground by 2 K
e Uses AVN data at ~ 1.5° resolution
e Can also use RAMS and COAMPS fields

* Parameterizations for wet/dry deposition and radioactive
decay




Models--HYSPLIT

HYbrid Single-Particle Lagrangian
Integrated Trajectory
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Models

SLAM

* Short-range Layered Atmospheric Model

e Two layers--splits occur at diurnal interfaces
¢ Z, calculated using one of three methods
- POTEMP 2 exceeds a set of thresholds

oz

— Richardson Ri= t2{£;’[—| J}

dz \ Oz

— PIMIX--determine level where lapse rate is
significantly less than moist adiabatic




SLAM Techniques

Splitting

Night

Gaussian diffusion




SLAM

Short-range Layered Atmospheric Model




GAMUT

Techniques

* Global Atmospheric MUlti-layer Transport model
» Nine vertical layers up to 12,000 m

e Preprocessed grid using U/A and NOGAPS data

e Vertical motion based on static energy changes

s, =C T+gz+Lg

— New version gets w from NOGAPS




GAMUT

Global Atmospheric MUIti-layer Transport model




Models

MATHEW/ADPIC

e Mass-Adjusted THrEe-dimensional Wind model

—- produces mass-consistent windfield using obs,
gridded or model winds

— user inputs z, --different parameterizations z>z,
- requires decent quantity/quality data
e Atmospheric Diffusion Particle-In-Cell model
- 3-d Lagrangian particle diffusion code w/Monte Carlo
— wet/dry deposition, radioactive decay




ADPIC

Techniques

¢ Lagrangian formulation of advection-diffusion equation

dx=udt+(2K )" aw.
dy = vt + (2K, ) > aw,
oK

z = wdt +—=dt+ (2K, ) 2 dW.
0z ' ;




MATHEW/ADPIC

Mass-Adjusted THrEe- Atmospheric Diffusion
dimensional Wind model Particle-In-Cell model
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Models

SCIPUFF

e Second-order Closure Integrated PUFF

- uses Gaussian puffs to solve Lagrangian dispersion
model equations

— represents concentration fields as 3-d puffs
— puffs can split and recombine
e Linked to various NBC facility models

e Combined package is Hazard Prediction and
Assessment Capability (HPAC)




SCIPUFF

Second-order Closure Integrated PUFF
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Mesoscale Models
RAMS/COAMPS

e Regional Atmospheric Modeling System

e Coupled Ocean Atmosphere Mesoscale Prediction System
e Predict state of the atmosphere at range of scales

e Parameterizations for many phenomena

— cumulus convection, surface fluxes, subgrid-scale
mixing, moist physics, radiation

e Nested grid structure
— Initialize outer grid with NOGAPS

— allow 2-way interaction between nests
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CTBT Evaluation
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CTBT Evaluation
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CTBT Evaluation--Obs




CTBT Evaluation--Obs




CTBT Evaluation--RAMS




CTBT Evaluation--RAMS




CTBT Evaluation--AVN




CTBT Evaluation--AVN




Topography




Time Series
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CTBT Climatologies
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Conclusion

e U.S. NDC has outstanding meteorological
capability

- 10 year on-line weather database

- Suite of models provides greater confidence
in results

— Over 50 years organizational experience




