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X HYSPLIT

HYSPLIT operational applications at NCEP:
e Meteorology prep (WOC)

e Smoke prediction

e Dust prediction

e “Canned” dispersion prediction (WFO/HAZMAT)

e “On-demand” prediction

e \/olcanic ash
e Radiological (RSMC)
e WFO/HAZMAT (backup to WOC)

e CTBTO (also on-demand, but different job)

*Single dispersion executable and common library
for all HYSPLIT applications.



Charter Overview
Overview of Changes in Version 7.4

* ALL — Update unified HYSPLIT code and libraries to a more current ARL version
wet deposition; several post-processing program minor changes
e CTBTO — Enhanced graphics for SDM (Google Earth)
* RSMC - operational RSMC Washington web page (vs. non-operational ARL)
— updated wet deposition (final update compared to 7.3.2 bugfix)
— grib2 and time of arrival products sent to RSMC web page
e Volcanic Ash — updated wet deposition as RSMC
e Canned/Hazmat — new, lake-effect trajectories
e Meteorology — GFS half-degree, change specific humidity to RH
— NAM CONUS nest 4 km extend forecast from 24 to 48 hr.
* VVolcano trajectories — new, transferred from ARL to NCEP

e Technical changes

— CTBTO - Rename WCOSS directory name of 30-day gdas archive to facilitate automated cleanup
— RSMC, Volcanic ash, Hazmat — script filename changes for clarity
- Option to use 4 km CONUS nest
— Smoke/Dust - Unified CONUS, HI, AK smoke scripts
-grib2 output produced directly, not gribl



Charter Overview

Expected Benefits to End Users
e WMO-IAEA-RSMC

— Products available on operational web site, including new sending of grib2
concentration/deposition file and time-of-arrival product

— Much more accurate wet deposition forecasts; minimal change in input files
(CONTROL).

e NWS Alaska and USGS - Volcano trajectories — operational

 ARL users - GFS half-degree - some ARL users prefer direct use of RH instead of specific
humidity

e USFS — CONUS nest 4 km extended from 24 to 48 hr.

Expected Benefits within NOAA
e SDM
* Can better review the CTBTO graphics
e Can run RSMC/VA/HAZMAT with 4 ksn CONUS nest
* NCO
e Save WCOSS disk space for GDAS (only 1 month back vs. all years)
* Smoke/dust — directly output on grib2 (no grib1 to grib2 conversion)
 WFO - Lake effect trajectories — provide guidance to WFO
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.~ \Wet deposition problem noticed

November 2014, RSMC/IAEA exercise

Release location: Indonesia

NOAA HYSPLIT MODEL
Exposure (Bg-s/m3) averaged between O mand 500 m
Integrated from 0000 21 Nov to 0000 22 Nov 14 (UTC)
C137 Release started at 0500 20 Nov 14 (UTC)

10mto 500 m

Source = 7.256 S107.444 E

>1.0E-06 Bg-s/m3

>1.0E-08 Bg-s/m3
>1.0E-10 Bg-s/m3

V7.3.1
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0000 20 Nov 14 GFSG FORECAST INITIALIZATION

Maximum values:
Washington: 4.4E-6
Montreal: 7.2E+5

Source name : GA_Siwabessy
Seurce locatien : 7.255909 5 107.443666 B
Date cf release :@ Thua Nov 20 2014, 05:00 UTC

Meteoroloaical Service or Canada  RSMC Montréal

I*I Service Météorologigee duCanada CHMRS Montraal

100E 110E

Time integrated surface to 500 m layer concentrations

Release scenario and dispersion model details

Isctope : Ce-137 Total release quantity : 1.1500e+15 By
Total release duration i 6 h Initial maximum pluse height: 10.0 =
Horiz. wind velocity variance : 1.00 mi/s? Initial eolumn radius !

HWP metecroleglcal input medel: GOPS
output grid resclutisn : 33 km
b ic di ion model : MLDPO

Vertical distributien
#umber of particlas
Maxi value at *

Contour values may change
Excm chart to chart

Beg*afnt
1.0e+05

1.0e+04

1.0e+03

1.0e402

from Fri Nov 21 2014, 00 UTC to Sat Nov 22 2014, 00 UTC

TEST/EXERCISE

t 1

: ﬁitnxn \
100K

4 7.18e+05 Bg*sgm'

1415 20/11/5

IAEA = International Atomic Energy Agency



Wet-deposition schematic

scavenging ratio = Conc

in-cloud
removal

plume

rain

/ Conc;,

3-d puffs

scavenging coefficient, B, et



Particles

* |n-cloud

Scavenging ratio is the ratio of pollutant’s concentration in

water to that in air (these values for different particles are set in a fix file,
note they are >1)

Wet removal time constant is the scavenging ratio (S) times
the precipitation rate (P) divided by the depth of the pollutant
or cloud layer (Az), B = SP/Az

in-cloud —

&

Scavenging coefficient can be directly defined as a time

constant, B, ouq = KP%7%, K=constant (value <1, set in fix file),
P=precipitation rate (mm/h)

e Below-cloud

A scavenging coefficient is expressed as a time constant (in the
fix file), hence

Wet removal time constant below cloud is independent of the
precipitation rate, B, o, = 1 x 10®

Units of B are s'!

V7.3.2
(ops)
(Through
a bug fix)

V7.4
(new)

no
change



Source = 37.421 N 141.033 E
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On-demand runs — Radiological

Deposition from Fukushima nuclear power plant, 2011

Cs-137 deposition GDAS half-degree
Deposition ( kBg/m2) at ground-level
Integrated from 0900 14 Mar to 2100 15 Mar 11 (UTC)

>1000 kBg/m2

>500 kBg/m2

>200 kBg/m2
>100 kBg/m2
>50 kBg/m2
>20 kBg/m2
>10 kBg/m2

~5 kBg/m2

>2 kBg/m2

>1 kBg/m2

Maximum: 2.8E+03 kBg/m2
Minimum; 1.2E-09 kBg/m2

Cs-137 Aerial Sampling 20120531

Deposition (kBg/m2) at ground-level

Integrated from 0000 00 to 0000 00 00 (UTC)

Source ¥ 37.421 N141.033 E

C137 Release starte
f@ o/

ol

142

d at 0000 00 00 (UTC)

>1000 kBg/m2
=500 kBg/m2
>200 kBg/m2
>100 kBg/m2
>50 kBg/m2
>20 kBg/m2

>10 kBg/m2

>5 kBg/m2

>2 kBg/m2

>1 kBg/m2

N@RIESm: 4.56+03 kBg/m2

Minimum: 1.1E-03 kBg/m2

Tokaimura station




GConcentration { mBg/m3)

Air concentrations 7.3.1vs 7.4.0

Cs-137 time series at Tokai-mura Cs-137 time series at Tokai-mura
Tokai.txt Tokai.txt
First Sample: 0900 UTC 14 Mar 2011 First Sample: 0900 UTC 14 Mar 2011
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On-demand radiological evaluation

Correlation Coefficient 0.91 0.94

Fractional Bias -1.36 -1.33

Figure of Meritin Space  87.5 100.0

KSP*

Rank

KSP = Kolmogorov-Smirnov Parameter

50.0 38.0
2.53 2.85

The “rank” score is based on the correlation coefficient, fractional bias, Figure of Merit in
Space, and a measure of the cumulative concentration distribution. Rank varies from 0.0 to
4.0 (best). Differences of 0.1 or less are not significant. Tracer experiment information
available at http://www.arl.noaa.gov/DATEM.php
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100 m

1mto

Source & 37.421 N 141033 E

Deposition 7.3.1vs. 7.4.0

Cs-137 deposition
Deposilion [ kBg'm2) al ground-level
Integrated from 0200 14 Mar to 0000 17 Mar 11 (UTC)
2137 Release started at 0900 14 Mar 11 (UTCY

Cs-137 deposition
Deposition [ kBg/m2) at ground-level

Integrated from 0900 14 Mar to 0000 17 Mar 11 (UTC)
2137 Release started at 0900 14 Mar 11 (UTCY

20

- 1000 kBgimz2

=500 kBg‘m2
~200 kBg'm2
=100 kBg‘m2
-0 kBoim2
=20 kBg/m2
=10 kBg/m2
MMaximum: 5.8E+403 kBgimz
Minimum: 1.1E-19 kBg'mz

a8

= - 000 kEgim2

=1

=500 kBg‘m2
=200 kBg‘m2
=100 kBg/m2
50 kBgm:2
=20 kBg‘m2
=10 kBg/m2
Faximum: 1. 4E+433 kBg/mz
kinimum: 7.5E-08 kBg'mz

AWRF METEOROLOGICAL DATA

AWRF METEOROCLOGICAL DATA

11
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Source name B GR_S.\“MS.!’
Pate of ralesca | Toa How 20 2014, 08:00 ure
' 3
NOAA HYSPLIT MODEL E"ﬂ
Exposure (Bg-s/m3) averaged between O mand 500 m R LR
Integrated from 0000 21 Nov to 0000 22 Nov 14 (UTC) L - - Aon -
C137 Release started at 0500 20 Nov 14 (UTC) I T 4 $
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8 ) - Time integrated surface to 500 m layer concentrations
%) o i - from Fri Nov 21 2014, 00 UTC to Sat Nov 22 2014, 00 UTC
0000 20 Nov 14 GFSG FORECAST INITIALIZATION Release scenario and dispersion model details
Isotope : Ce=137 Total release guantity : 1.1500e+1l5 By
Total release duration : 6 h Initial maximum plume height: 10 =
Horir. wind velgoity variance : 1.00 mi/fsd Initial column radius t
GFS1 to GFSOP5 e eteceslogiaal dopat meden cons yorsicsl distnibabion o
ic di ion model : _MLDPO Maxi value at * # 7. 182405 Bg*s@m’
TEST/EXERCISE 1415 20/11/5

Maximum values: Meteorology layer
Washington: 4.4E-6

Montreal: 7.2E+5
12
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Version 7.4.0

NOAA HYSPLIT MODEL
Exposure (Bg-s/m3) averaged between

Omand 500 m

Integrated from 000Q 21 Nov to 0000 22 Nov 14 (UTC)

C137 Release started at 0500 20 Nov 14 (UTC)

E o >1.0E+05 Bq-s/m3

3 ->1oooo Bg-s/m3

o >1000 Bg-s/m3

= 3

o Maximun{: 5.9E+05 Bqls/m3

- ‘ Minimum:N&.4E+00 Bgfs/m3
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0000 20 .NOV 14 GFSG FORECAST INITIALIZATION

Maximum values:
Washington: 5.9E+5

Montreal:

7.2E+5

Cloud layer
Scavenging coefficient

Seurce lecaticn :

Source name : GA_Siwabessy

7.255959 5 107. 443666 B
Date cf release :@ Thua Nov 20 2014, 05:00 UTC

Meteoroloaical Service or Canada  RSMC Montréal

I*I Service Météorologigee duCanada CHMRS Montraal

Isctope

from Fri Nov 21 2014,

100E

: Ce=137 Total release guantity
: 6 h

Contour values may change

Excm chart to chart

Beg*afnt
1.0e+05

1.0e+04

1.0e+03

1.0e402

‘I_OE

Time integrated surface to 500 m layer concentrations
00 UTC to Sat Nov 22 2014, 00 UTC

Release scenario and dispersion model details

¢ 1.1500e+1l5 Bg

Total release duration 1 Initial maximum plume height: 10.0 m
Horiz. wind velocity variance : 1.00 mi/sd Initial column radius t
HWP metecroleglcal input medel: GOPS Vartical distrxibuticn
output grid resclutisn : 33 km #umber of particlas
ic di ion model : MLDPO Maxi value at *

TEST/EXERCISE

t 1

: ﬁitn:n \
100K

4 7.18e+05 Bg*sgm'

1415 20/11/5
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“ RSMC exercises’ maximum values for the 2nd 24-h period

V7.3.1 Canadian | V7.4.0 Precipitation
(old) (new)

20141009

20141120

20141125

20141211

20150108

exposure
deposition

exposure
deposition

exposure
deposition

exposure
deposition
**exposure

**deposition

1.2E+08 8.1E+07
2.4E+06 7.7E+05
4.4E-06 7.2E+05
4.9E-10 3.6E+05
2.2E-09 1.8E-09
3.7E-11 1.1E-11
3.3E-10 2.7E-10
1.1E-10 8.2E-12
*0.0 1.2E-10
*1.4E-10 1.6E-11

Same as
v7.3.1

Same as
v7.3.1

5.9E+05 VvV
1.8E+05

Same as
v7.3.1

Same as
v7.3.1

6.6E-10
6.5E-12
1.1E-09
4.2E-11

Yes

No

Yes

Yes

*re-run with no wet deposition: 2.2E-12, 2.9E-11

** 3rd 24-h period

14
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On-demand runs — Volcanic Ash

Volcanic ash — 2010 Soufriere Hills, Montserrat

Volcano Soufriere Hills Simulation (042)
Mass Ioading (g/m3) averaged between O m and 18000 m
Integrated from 0600 12 Feb to 0700 12 Feb 10 (UTC)
SUM Release started at 1635 11 Feb 10 (UTC)

Sourcep 16.720 N 62.180 W 915 mto 15200 m

24

=0.001 g/m3
- 1 0504 g/m3
22 >1.0E-05 g/m3
>1.0E-06 g/m3

20 Maximum: 4. 7E-03 g/m3

Minimum: 3.3E-10 g/m3

. x;\__\,‘_%,; 10 v7/.3.2
Rank=2.21

GDAS METEOROLOGICAL DATA

Jeob Start: Men Mar 10 17:48:15 UTC 2014
Volcano Soufriere_Hills lat: 16.72 lon: -62.18 Source Hgb 915 1o 15200 m, msl
Release Quantity* 1 .24E+9 k Start: 10 02 11 16 35 Duraticn: 1 hrs, 0 min
Vertical distribution: unitorm GSD: Detault Particles: 32000
Pollu'tantAveragmg.”lrﬂegrahon Period: 1 hr
Wet Remova a}belownn doud) J2E+5/5. GE 5 Calculated ash mass loading per
Meteorological Data: G Mastin et al, doi:10.1016/
Observed ash mass. Ioadln ﬁ; from 2013} jjvclgeores. 2009.01.008
Pavolonis et al. doi:10.1002grd. 1?3 mE3=0.03 constant=55 exponent=4.5

Sourcep 16.720 N 62.180 W 915 mto 15200 m

Volecano Soufriere_Hills Simulation (042)
Mass loading (g/m3) averaged between 0 m and 18000 m
Integrated from 0600 12 Feb to 0700 12 Feb 10 (UTC)
SUM Release started at 1635 11 Feb 10 (UTC)

>0.001 g/m3

22 - 1.0E-04 g/m3
>1.0E-05 g/m3
20--; >1.0E-06 g/m3
Maximum: 4.7E-03 g/m3
Minimum: 6.1E-11 g/m3

7 by o v7.4.0
> Rank=2.25

- L,

oo

GDAS METEOROLOGICAL DATA

Job Start: Mon Mar 10 17:48:15 UTC 2014
Voleane Soutriere. Hllls lat: 16.72 Ion -62. 1850U1‘cc Hgt: 915 1o 15200 m, ms!
Release Quantity*71.24 +ngS Start: 10 02 11 16 35 Duration: 1 hrs, 0 min
Vertical chslnbullon urulnrm D: Delault Pamcles 32000
Follutant Avwaglngflnlegrﬂtmn Perio
Wet Removal {Below/in- clnud] 8. GE 5a 8 GE 5 Calculated ash mass loading per
Meteorological Data: GD, Mastin et al, doi:10.1016/
Observed ash mass |Oﬂdl Irum 2013)  jjvclgeores.2009.01.008
Pavolonis et al. doiz10.1002/grd.5 173 m63=0.03 constant=55 exponent=4.5

e Very similar results for updated and operational HYSPLIT

15




@ Volcanic ash Evaluation
Soufriere Hills, 2010, Montserrat, West Indies

e Statistical comparison against satellite-based mass loadings show no
significant differences.

_ V7.3.2 V7.4.0

Correlation Coefficient 0.33 0.36
Fractional Bias 0.25 0.24
Figure of Merit in Space  48.15 48.15
KSP* 26.00 24.00

Rank 2.21 2.25

16
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Verification period : 08/01-08/31 2014
Better or no impact on HYSPLIT smoke forecasting

T_SUC_INDX AVGED BY THRESHOLD

01 => 48 HRS CRIT_SUC_INDX
01 -> 48 HRS CRIT_SUC_INDX

306 122626

»15.

06 UTC CYCLE

43672

i |

2200

~THRT-SCORE AVGED BY THRESHOLD

D1 => 48 HRS EQUIT-THRT-SCORE

01 => 48 HRS

13E05 4413086 122626

5
& %
z 2
e 1
Z 1<)
z <
2 w
o &
0&)4 0““&
RTmeNT OF ©
D1 H SHOKE CRI
20140801 TO 20140831
CONUS
. OPERATIONAL -SMOKE
- SHOKE-EMC-PARA-HDEP
OBSERVATION COUNTS:
17EDS 1BEDS 13E05 a3
05
04
»
-1
z
- 03
o
5
ml
202
o]
) I I I
1. 22, 25, =10
SMOKE THRESHOLD UG-M3
01 H SHOKE EQUIT
20140801 TO 20140831
CONUS
. OPERATIONAL -SMOKE
- SHOKE-EMC-PARA-HDEP
EQUIT-THRT-SCORE
OBSERVATION COUNTS:
17EDS 18E05
" ETS
04
i
x
=]
o
7 o3
=
=
= 02
s
o
(1
01

»1.

SMOKE

22,

25, >10.

THRESHOLD UG-M3

»15.

06 UTC CYCLE

A

43672

2200

ETECTION

PROB~-DF -DE

BIRS

01 H SHOKE PROB-OF-DETECTION
20140801 TO 20140831

CONUS

OPERATIONAL -SMOKE
SHMOKE-EMC-PARA-HDEP

PROB

OBSERVATION COUNTS:

. POD

0.8
o
0.6
05
0.4

TEOS

16E05

~OF-DETECTION

RAVGED BY THRESH

01 => 48 HRS PROB-OF-DETECTION

01 => 48 HRS

oLo

13E05 441308 122626 43872
0.3
0.2
s | I
00 b |
>1. 22, a5, =10, =15 =20,
SMOKE THRESHOLD UG-M3 06 UTC CYCLE
01 H SHOKE BIAS  AVGED BY THRESHOLD
20140801 TO 20140831
CONUS
'] OPERATIONAL -SMOKE 01 -> 48 HRS BIAS
(] SMOKE-EMC-PARA-HDER 01 -> 48 HRS BIAS
OBSERVATION COUNTS:
17EDS 16EDS 13E05 441306 122626 43672

200

1.75

BIAS

ors
0.50
»1. 22, 25, >10. »15. 2200

SMOKE

THRESHOLD UG-M3

06 UTC CYCLE

FALSE-RLARM-RATE

HIT-RATE

01 H SHOKE FALSE-ALARH-RATE AVGED BY THRESHOLD
20140801 TO 20140831

CONUS
L ] OPERATIONAL -SMOKE D1 => 48 HRS FALSE-ALARM-RATE
L] SHMOKE-EMC-PARA-HDEP 01 => 48 HRS

FALSE-ALARM-RATE
OBSERVATION COUNTS:
TEOS 16E05 13E05 4413086 122626 43672

“ FAR
03
0.2
"R |
1. 22, 25, =10 =15, 220,
SMOKE THRESHOLD UG-M3 OB UTC CYCLE
01 H SHOKE HIT-RATE AVGED BY THRESHOLD
20140801 TO 20140831
CONUS
. OPERATIONAL -SMOKE 01 -> 48 HRS HIT-RATE
. SHOKE-EMC-PARA-HDEP 01 -> 48 HRS HIT-RATE
OBSERVATION COUNTS:
17EDS 1BEDS 13E05 441306 122626 43872

20.

10 s
Hit-Rate
09
0.8
07
0.6
»1. 32, 25, >10. »15. »!

SMOKE THRESHOLD UG-M3 06 UTC Z.'YC'_L17
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01 H SHOKE CRIT_SUC_INDX AVGED BY THRESHOLD
20150801 TO 20150715
CONUS
. OPERATIONAL -SMOKE 01 -> 48 HRS CRIT_SUC_INDX
. SHOKE-EMC-PARA-HDEP 01 -> 48 MRS CRIT_SUC_INDX
OBSERVATION COUNTS:
A9EDS 4BEDS A9E0S 15E05 575384 263208
05
0.4
=
3
z
&
g.
g o3
]
x
G
0z
I | [ B BN B
1. =2, 25, =10, =15, =20,
SMOKE THRESHOLD UG-M3 08 UTC CYCLE
01 H SHOKE EGQUIT-THRT-SCORE AVGED BY THRESHOLD
20150801 TO 20150715
CONUS
. OPERATIONAL -SMOKE 01 -> 48 HRS EQUIT-THRT-SCORE
. SHMOKE-EMC-PARA-HDEP 01 -> 48 HRS
EQUIT-THRT-SCORE
OBSERVATION COUNTS:
49E0S ABEOS J0E0S 15E05 ST5384 263208
" ETS
L 04
3
=]
o
3
T o3
E
a
“ o2

o1 | L - n | —

»1. 22, 25, >10. »15. 2200

SMOKE THRESHOLD UG-M3 06 UTC CYCLE

ETECTION

PROB~-DF -DE

BIRS

01 H

SMOKE PROB-OF-DETECTION

CONUS
L ] OPERATIONAL -SMOKE
L] SHMOKE-EMC-PARA-HDEP

PROB-OF-DETECTION

OBSERVATION COUNTS:

. POD

0.8
o
0.6
05
0.4

48E05 I0E0S 1

AVGED BY THRESHOLD
20150801 TO 20150715

01 -> 48 HRS PROB-OF-DETECTIOI

01 => 48 HRS

SE0S 575384

0.3
02
S EEER
0.0
»1. 22, 25, >10. »>15.

SMOKE THRESHOLD UG-M3

06 UTC CYCLE

AVGED BY THRESHOLD

2200

D1 -> 48 HRS BIAS
01 => 48 HRS BIARS

01 H SHOKE BIRS
20150801 TO 20150715
CONUS
'] OPERATIONAL -SMOKE
(] SMOKE-EMC-PARA-HDER
OBSERVATION COUNTS:
A9ED5 48E0S 3I9E05 15E05

200

1.7

BIAS

»1.

22, 25,

SMOKE THRESHOLD UG-M3

575384

06 UTC CYCLE

263208

>10. »15. 2200

FALSE-RLARM-RATE

HIT-RATE

Verification period : 06/01-07/15 2015

Nearly no impact on HYSPLIT smoke forecasting

01 H SHOKE FALSE-ALARH-RATE AVGED BY THRESHOLD
20150801 TO 20150715
CONUS
'] OPERATIONAL -SMOKE 01 -> 48 HRS FALSE-ALARM-RATE
(] SMOKE-EMC-PARA-HDER 01 -> 48 HAS
FALSE-ALARM-RATE
OBSERVATION COUNTS:
48E0S GEQS 15E05 575384 263208
" FAR
03
0.2
0.4

0.0 l | | m - -

»1. 22, 25, >10. »15. 2200

SMOKE THRESHOLD UG-M3 06 UTC CYCLE

01 H SHOKE HIT-RATE AVYGED BY THRESHOLD
20150801 TO 20150715
CONUS
'] OPERATIONAL -SMOKE 01 -> 48 HRS HIT-RATE
(] SMOKE-EMC-PARA-HDER 01 -> 48 HRS HIT-RATE
OBSERVATION COUNTS:
A9ED5 48E05 3I9E05 15E05 575384 263208

Hit-Rate

1.0
o0g
0.8
o7
0.6
»1. 22, 25, >10. »15. 2200

SMOKE THRESHOLD UG-M3

06 UTC UYC'._L18
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01 H DUST CRIT_SUC_INDX
20150801 TO 20150715
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Verification using historical

tracer experiments

Compare statistics
(Rank score) of
HYSPLIT new vs.
operational for many
boundary-layer tracer-
release field
experiments.

ACURATE (March, 1982-
Sept. 1983)

ANATEX_GGW (1987)

ANATEX_STC (1987)

CAPTEX (1983)

ETEX

INEL74
(Jan- May, 1974)

METREX_8h_MDVA
(Nov 83 — Dec 84)

METREX_8h_MtVernon
(Nov 83 — Dec 84)

OKC80 (1980)

SRP76 (March 1975 —
Sept. 1977)

Number of
tracer releases

near-
continuous

33 (every 2.5
days)

33 (every 2.5
days)

6

near-
continuous

~ 275

~ 275

near-
continuous

Sampler
distance from

release

300 - 1100 km

500 - 3000 km

500 — 2000 km

300 — 1100 km

200 — 1500 km

~1200-1800

km

<50 km

<50 km

100 km, 600
km

<150 km

Z
2
2
E
o
<

@

&

& &
%o, <
FRren oF &©

Meteorology

NARR

NARR

NARR

WRF and NARR

Reanalysis

Reanalysis

MM5

MM5

NARR

Reanalysis
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Tracer Experiments test

v7.4 (new) v7.3.2 (operations)

ANATEX _GGW 3.05 3.05

ANATEX_STC 2.60 2.60

CAPTEX 3.35 3.35 Time
interpolation for

ETEX 2.66 2.66 _~ high resolution
grids

INEL74 2.37 2.37

METREX_30d_MDVA 2.75 m
METREX_30d_MtVernon \2.18 2.33/

~— T —

OKC80 2.52 2.57

SRP76_weekly 2.17 2.17

21



Overall impact

smoke/dust :June-July 2015, no impact
volcanic ash : 2010 Soufriere Hills: small
positive impact

Radiological/RSMC/HLS: significant positive
Impact

Tracer experiments: No impact except

negative impact in high resolution urban
experiment.



PROPOSED EVALUATION TEAM

Organization Recommended Individual HYSPLIT Applications
NCEP Centers El\élc(): Ho-Chun Huang ALL : smoke, dust, volcanic ash,
Steven Earle Radiological & RSMC, Hazmat,
CTBTO
NCEP Service Centers | SDM Patrick O’Reilly Ash, RSMC, CTBTO, Hazmat
AWC E; Leitman RSMC, Ash?
NWS Region/ WFO (E:E Jeff Waldstriker Hazmat, Smoke, Dust
SR Jeff Craven Hazmat, Smoke, Dust
WR Hazmat, Smoke, Dust
AR Andy Edman Hazmat, Smoke, Dust, Ash?
Pac Neil Petreskew Ash, Smoke
Roger Edson Ash?
bRt Mike Evans Lake-effect trajectories
Other NWtS or NOAA | ARL Glenn Rolph? Hazmat, Ash, RSMC, CTBTO, Traj.
components OST Ivanka Stajner Smoke, Dust,
NESDIS/SAB (Washington VAAC) Jamie Kibler Ash
NWS/AAWU  (anchorage VAAC) Don Moore Ash, Volcano trajectories
External Customers/ | CTBTO :
Monica Krysta CTBTO
Collaborators USFS Susaln O’N)e/ill Smoke
WMO? Rene Servranckx? | RSMC
Canadian Met Center Dov Bensimon RSMC
e Hans Schwaiger \olcano trajectories

Names in Italics from last upgrade, NCEP please confirm
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@g HYSPLIT originated as a puff model
e - puffs grow with time and split based on puff size with respect to the
meteorological grid size
- wet deposition based on horizontal and vertical dimension of puff

HYSPLIT default transitioned to particle model
- HYSPLIT.v7.3.0 used depth of meteorological layer(s) for in-cloud wet
deposition calculation, however then the deposition was dependent
on the depth of meteo layers, meaning different meteo datasets could

give different deposition (noticed this for RSMC, one-degree pressure level to half-
degree native hybrid level GFS)

- HYSPLIT.v7.3.2 uses meteorological cloud-layer depth (defined by RH)

(current operational)
- HYSPLIT.v7.4 will extend the use of the below-cloud scavenging

coefficient method for in-cloud wet deposition
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