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2013 Ozone Season Forecasting
Summary

October 10, 2013
Sam Sampieri

SIPRAC Meeting
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2013 Ozone Season Re-Cap

18 Days over the 8-Hour Ozone NAAQS
5-Year Average 18 Days (2008-2012)

20 Days >=90° This Summer Season




How did we do this past year?

Actual Exceedences Days = 18
Forecast Exceedences Days = 17

Month
April

May
June

July

August

September

Actual Dates

30 & 31
1, 21, 22, 24, 25

6,7,8,9, 10, 17,
18, 19, 20

21
11

Forecast Dates
N/A

21,22,30& 31
1, 21, 22, 24, 25
9,18, 19, 20, 27

21,
11




How did we really do this past year???

NOAA model vs. Observed Exceedance Days vs. CT Forecasters

NOAA model: Modeled Exceedance Observed Exceedance
. Days 06z NOAA model Days CT Forecasters
11/18 hits 5/21/2013
5/22/2013
10 false alarm days 5/30/2013 = /30/2013
Mostly under predicted until 5/31/2013 5/31/2013 5/31/2013
6/1/2013 6/1/2013 6/1/2013
August, then many over- 6/21/2013 6/21/2013 6/21/2013
. . 6/22/2013 6/22/2013 6/22/2013
predictions through 6/23/2013
6/24/2013 6/24/2013
Se pte m be r 6/25/2013 6/25/2013 6/25/2013
6/27/2013
6/29/2013
Forecasters: 7/6/2013
. 7/7/2013 7/7/2013
13/18 hItS 7/8/2013
7/9/2013 7/9/2013
4 false alarm days Tt
7/17/2013 7/17/2013
7/18/2013 7/18/2013 7/18/2013
7/19/2013 7/19/2013 7/19/2013
7/20/2013 7/20/2013
7/27/2013 7/27/2013
7/31/2013
8/19/2013
8/20/2013
8/21/2013 8/21/2013 8/21/2013
8/22/2013 8/22/2013
8/26/2013
9/1/2013
9/11/2013 9/11/2013 9/11/2013

@ Connecticut Department of Energy and Environmental Protection
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2013 Case Studies

May 21 & 30

June 1, 21, 28
July 6, 7, 16, 17, 19, 27

August 21, 22

September 11

Connecticut Department of Energy and Environmental Protection




May: Observed 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
8-Hour Ozone Daily Maximums™
May 2013

(60 71 809 JI0R118120 130141 15816017 ] 180 19] 200 31§ 228330 24§ 254 260 27§ 28|
| B0 | 63

il

Good (0-59 ppi)

{60-T5 ppb) Units - parts per billion (ppb)
Unhealthy for Sensitive Groups (695 pph) Federal Standard = 75 ppb
Unhealthy (96-115 ppb) M = missing data
Very Unhealthy (116 > ppb) * Data is preliminary and has not been quality assured
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http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20130521.html

May 215t First False Alarm

{(prd) 127 25H-48H 2 day 8h max sf 0, (ppbv) Valid 21 MAY 2013

-

T POW oW P40 el 20 Tim aul

-8 01530 60 Miles
ZAHR Peals SHR—AVG Ozone —— 15km NES  wnicdw &1 - il
. 2emly

o> =01i= OAMS Envirconmental Hodeling Centos

Senerated: 2013-05-22 16:24:152

ASkm FAGSIF Domain Initialized 2OLB0OS20 st 1SF

pre=rrin

Forecast models showed low pressure & clouds
stayed north keeping CT in the sunshine and SW
flow. Forecasters predicted first Ozone Exceedance
of 2013. However, system to the north developed a
trough and cloud cover (50 miles further south
than predicted) over our area, kept levels below
the magic number of 76 ppb. Barons & NOAA
models over-predicted by 5-10 ppb

Mow 2i. 2013 06100100
Min= 0O.0B2 =t (1S6.1883. Mom= O0.084 =t (1S3, 144>
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May 30, 2013 First Real Event
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* Trajectories: 1000, 500, 100 meter wind H T B o
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e Surface Winds: SSW

e Surface trough early, clouds gave way to

sunshine, especially coastal Ct
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May 30 Trajectory Analysis
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* NOAA Model under predicted significant
event for CT on May 29th

* Same day forecast brought USG to coast
* Performed well for the next two (2) days
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June Observed 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
8-Howr Ozone Daily Maximums™
June 2013
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(60-T5 ppb) Units - parts per billion (pph)
Unhealthy for Sensitive Groups [(7f&e9%5 ppb) Federal Standard = 75 ppb
Unhealithy (96-115 ppb) M = missing data
Very Unhealthy (116 > ppb) * Data is preliminary and has not been quality assured
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Upper level wind pattern shows the classic Bermuda High Pressure with first heat wave across

the east coast. With the light upper level wind pattern from the SW and surface winds from the

SW, it had become apparent that the combination of temperatures reaching the low-mid 90’s,

power plant, mobile sources emissions and transport from the 1—95 corridor combined; caused

acute high hourly levels of ozone reaching 124 ppb and 90 ppb for the 1-hour and 8-hour
respectively!

Connecticut Department of Energy and Environmental Protection



June 1 Event

(prd) 08Z 31H-48H 2 day 8h max sf 0, (ppbv) Valid 01 JUN 2013
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June 22, 2013

* NOAA Model (over) predicted significant
event for NJ-NY-CT

* Only Danbury exceeded O3 NAAQS
*Trajectories support O3 exceedance
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June 22 Trajectory Analysis
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June 28 Non-Event

Barons CMAQ model over predicted 8-Hour Maximum Ozone Concentrations because of upper

level SSW flow. NOAA outperformed Barons with this non-event; as it took into account a front

nearby with clouds & PM thunderstorms.
24HR Peak SHR-AVG Ozone — 15km NES wndw

{c) 2013 BAMS Environmental Modeling Center

15kn CMAQ Domain Initialized 20130627 at 122
184
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126
ppmVY 103
June 28, 2013 06:00:00
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(prd) 08Z 31H-48H 2 day 8h max st 0, (ppbv) Valid 28 JUN 2013
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July Observed 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
8-Hour Ozone Daily Maximums™®
July 2013

Site 1 EI-IEIIEI-IEIIEIIEII]]IEII]IEIEIEIEEEIE]EEQEEIEB--EEIEi]
IIIII]

Cormnwall
Dranb | 82 | E] [ 61 |
East Hartford e |
Greenwich | T8 |
Groton | 67 |
Madison |73 |
Midd letown B4 |
Mew Haven
Stafford N ETE T
sma.uurd | M |
| 76 |

| 73 |

| 75 |
#:hys:-
o IlIII ofoloff= TTTTT
Standard

Good (0-59 ppb)

5_|da2i@ee e

| 65 |
| 64 |
il

HESIEE EHEER
3|2/2(3/23)8/ 1818

3|88 )2 8/83|3
]

=
b

(60-TE pypl) Units - parts per billion {(ppb)
Unhealthy for Sensitive Groups [(Ff& 96 ppb) Federal Standard = 75 ppb
Unhealthy (96-115 ppb) M = missing data
Very Unhealthy (116 > ppb) * Data is preliminary and has not been quality assured
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July 6" Close Call Event

(prd) 122 25H—48H 2 day 8h max sf O, (ppbv) Valid 06 JUL 2013

i R
o-140 Model analyses showed west wind aloft, SSW
g surface wind - convergence zone off the New
Jersey Coast and Eastern Long Island Sound.
However, our Stratford Monitor reached 76 PPB,
Sea-breeze along the coast transported the Ozone
plume into SW Ct as depicted by the Barons
oo Models. Forecasters put more weight toward the
NOAA model which had out-performed the

aforementioned BARONS models until this event!

ppmY

July 6, 2013 06:00:00
Min= 0.032 at (103,126>, Max= 0.091 at {146,1343>
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July 7*" Met Analyses
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July 7t Close Call Event |l

G Ozone — Conus US {(45km) Grid “onus US (45km) Grid

Model ing Center

AMS Environmental Modeling Center

Domain Initialized 20130705 at 062 i 20130705 at 062

Barons MAQSIP & CMAQ models out-performed
NOAA very well during this weekend as shown above
with the 45 km modeled domain output. However,
due to models over-predicting by 5-10 ppb over the
weekend, forecasters decided to forecast MODERATE
by subtracting 10 ppb off the modeled predicted 8-
hour O3 concentrations given that the forecast was
a 48 to 72 hour event!

Connecticut Department of Energy and Environmental Protection



O ises § Layers |ty g

July 8t" Met Ana

2 Forecast models showed west wind aloft, SW at
¢ surface would cause the convergence zone off the
New Jersey Coast and Eastern Long Island Sound.
However, our Stratford Monitor reached 76 PPB.
MAAQSIP and CMAQ out performed the NOAA
model. Due to modeled issues this year, forecasters
e \ R - L wnmva ) decided to put AQI forecast weight toward the
SASEE, S 7oy ) PRI NOAA model which had out-performed BARONS up

Irve at 40. 00N
NM_100 200 300 400 500
[ S .

o ] el rohzge, A ¢ XN 0 this weekend event!

surface Heather Map and Station Weather at 7:00 A.H. E.S.T.
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July 8t Event

(prd) 082 31H-48H 2 day 8h max sf 0, (ppbv) Valid 08 JUL 2013
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July 16t Met Analyses
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Surface Weather Map at 7:00 A.M. E.S.T.

Despite the heat, upper level and surface winds from the NNW were not conducive for
Ozone Formation from power plant emissions transport and localized contributions,
especially along the coast where NO sea breezes were recorded; and therefore, Ozone
stayed GOOD to MODERATE statewide!

Connecticut Department of Energy and Environmental Protection


http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20130716.html

July 16" Non-Event

Z24HR Peak S8HR-AVG Dzone —— 15km NES wndw
A Middle of 4t Heat Wave with the high of

94°, 3 consecutive day of 90 degree heat!
However, ozone levels were below 60 ppb
except Madison (61 ppb) due to Northwest
winds aloft and at the surface. Therefore,
no transport contribution during those first
three 90 degree days. All models

performed well due to met conditions!
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July 17t Pinpoint Event

4th consecutive day of 90° heat and ozone levels finally started climbing as wind turn more
Westerly inland, sea-breeze along the coast. The sea-breeze caused the Ozone Plume (off -
shore) to move just into the SW corner of CT and therefore our Westport Monitor had an 8-
hour average of 76 ppb by the end of the day! NOAA Model Pinpoint Prediction SW Ct. Baron
models over-predicted well inland as well
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July 17t Pinpoint Event

4th consecutive day of 90° heat and ozone levels finally started climbing as wind turn more
Westerly inland, sea-breeze along the coast. The sea-breeze caused the Ozone Plume (off -

shore) to move just into the SW corner of CT and therefore our Westport Monitor had an 8-
hour average of 76 ppb by the end of the day! NOAA Model Pinpoint Prediction SW Ct. Baron
quels over- redictg_d well inland as well (prd) 0BZ 31H—48H 2 day 8h max st O, (ppbv) Valid L7 JUL 2013

Forecasters
Site Name Actual (ppb) | (ppb)

Cornwall 66 70|
Danbury 75 77 .
East Hartford 70 79 '
| Groton 91 83 ¢ ‘ .

Madison 79 84/
Newvork | Middletown 85 82

o
%
¥

Sl A @5 New Haven 77 76 /1 A"
: P} ||a1|41e|ph|a Stafford 79 75 Yy &8
ﬁ;f 9 o0 o Stratford 90 81l
& Qenerated 2013-07-18 14:50{ YVeStport 99 94 = w ?m 7
]
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July 19th Met Analysis

6t consecutive day of 90 degree heat with ozone levels maxed up to 99 ppb, located at our

Westport Monitor as the wind turned SW across all of Ct. All models (NOAA and Barons CMAQ
and MAQSIP models) matched well with levels exceeding the standard.
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July 19* Big Event
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Meters AGL

July 19t Blg Event

NOAA HYSPLITM |
Backward trajectories ending at 1900 UTC 19 Jul 13 aily Peak
GDAS Meteorological Data
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July 19 Big Event
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8 hr o3 (ppb)

July 17-21 Multi-Day Event

Ozone Event of 7/17-21/2013

7/16/2013 7/16/2013 7/17/2013

7/17/2013  7/18/2013  7/18/2013 7/19/2013 7/19/2013 7/20/2013  7/20/2013  7/21/2013
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July 17-21 Multi-Day Event Conclusions

This episode is very similar to the big episode in June.

1. Jet stream 300mb map below retreats to the U.S.-Canadian Border,

2. The 850mb map, 20C+ air, shows the hot air streaming in below the jet

axis

3. The surface analysis map shows the front to the N and a surface trough
to converge air and build Ozone, w/o setting off thunderstorms

4. The surface pressure panel show the Bermuda High building westward

across the SE, inducing the surface SW flow over CT

Connecticut Department of Energy and Environmental Protection




July 27t Met Analysis

Met conditions did NOT support high levels of ozone (Mid-level wind SSW, southerly surface wind & temps in
the 80’s). BARONS and NOAA models trended higher for ground level ozone formation (127-071613 & 6Z-
071713 model runs), as shown in the next slide. Danbury showed an 8-Hour Ozone Concentration reached
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July 27t Models’ Over-prediction Event
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August Observed Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
8-Hour Ozone Daily Maximums™
August 2013
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August 21 Trajectory Analysis

~ . Greaen, | . ;
= Saiﬁ?cl Orlllla Brockville & Q‘o M cuntains - EELERi Sites | Layers [| My Maps [SL]
d = % 1 , — P R Parameter (v]
\ = % g ®54| A o ; e o Q4 Name
= ' O Barrig | e ¥ I<|ng_,tcn : N J
| 85 Bes O erborogn 5 r»’lontpelu:l? f W.J?f:-?s [03-44201 |
\ \ y ; ! i
N\ \ X ( - e i [ i Duration
i 1 \Markham 243 / Vehion b Mo Lér;éa i |1 = B
Cg3 1 Goderich ~~ ©Oshawa f f P 1 ERY MHEW HANTPSH POC
5 pfidland / ¥ To|onto / F m : S\
ot | _ e —————— - @40 - 059 C@s, | [Principal [=]
\ g e g, o~ Lake Outario e { % Display
” A . =] A | N =
f'l Os4 = Hamilton, Balalle Y | Fe i 1 W [#] Parameter [l Hide Concentrations
3 ! | - f b f=r
P ~—Cusg ~LTEF L Mtica = [ oncord® Wind Barbs
f.a € 3 o5 —&58 A (211 _~h el & T ‘| Ih = Ci d 0.61 9 s
ids s : ﬁﬁéﬂ Tl et ST 65 BN LT O [Tl vms Fire [ s smoke
| nia g | \ 5 ;
Langj@isa ke / : J BV ©s8 59 Legend o
e S i ﬁﬁ’ 265 il Albany261 @56 Lowt Ly 034420141 Hr (ppd)
3 -O;'ﬁ F i @ 00to<E0D
' 68 MASSRCHUSETTS |
Ann ArbofS Dnt|o|l (£ Os9 ext % 3 Wescester O 80.0to <800
£5 @56 Opanirasar Lok > O s00te < 1000
B bl ¥ -Drlngflelcl 9 i @ 100010 <1120
{ A - ____.089' i [ 43‘ :O @ 112010 < 1250
: . A~ Q67 - || @5 F6drtord £ 954 F@ﬁé&:me 67) & imy
——— @3|§jgc' T Q ) ; HWa qte@ﬂ = Qu;ﬁnm.c
egus?m — : Oﬁ@ﬁ?%ﬁ ﬁEOBQ Q72 (;:)63 5c|-:nt-:-|.1 y ? B §31O?3(_ ONWECTICUT : ASL .QTTP
! e i 1.5 7 o £ O780g gL
B Ay e | Q'Hzaiféw'n g Q%BZ ‘q &p}ﬁ 66
3 Qa3 \ e=_——OI60 A : n
o : OBI]_' { = ,07:!\ O78
s Mansfield O66 ) Oag > ( .~ Ors |E -f-l
P42 ®sg SH. 7l d}?if’g e O7s
4 \ Og7 | 086 gy Allentowh 5 { HYSPLIT Configuration [v]
| i ‘OHIO @@ﬁb ; 68 @ﬁz-;n ) === 53 -
4:».? @47 ®4g ; Harnsbulg %ﬁmg\;acllng Trpntd;?g?ﬁ? o HeAnps gmeters); | 100 °
- o (Al ; - S15) : Toims
e R g1 - 4 e \ ra Hours: -48
§ b (e b 7 /o 945 s‘aﬁ*ﬁ"nhdelphla @é%? Bllsfuer
| <66 & i 49 | " Osi o5 Pasifve hours vaiue 1or fOrward, nagativa Nours vais far
.' '_ %%45 backward
A @51~ Oyq [ Label
'; 536 MARYL \Nn @10 O4s
01 REL \@32 P 951 9_55—.;% NEW JRRRD, @48 |E{me [~
(o]} s ; a5, 45 @49 “ Atlantic [#] pispiay on map Clear
03534 unnatl e -Baltimore oDover city
i WEST - eh. @G io? 04y Bag; ®
@42 e VIR Cé%.d( Q‘ Manangahalar 'aéhmg on An napolis ar
7\ s Mational S Al P 39 DELA@4RE
o Fm—esleg“ : L 0 @34 941 948
| : %25’ ~ i g ’ :'. @) %umﬁﬁg @34 _039 03939 Q42
1 Charleston™3: faload o= A f f
SFrankfort Py P 3 2 W ashingtdn | @45
043 - Mational Famst \
noton s i
j @40 Q41
Date/Time 0812112013 16:00 (v ] 30

08/21/2013

[16[=]:[00[x]esr

9 Lynchburg Fw:hmo&du /

@22

%_ﬂlka

S e Tah

Connecticut Department of Energy and Environmental Protection



August 22" The Cloudy Non-Event

Again, met conditions did NOT support high levels of ozone (wind direction and potential temperature
conducive for Ozone Formation, BUT Pre-frontal trough caused clouds and showers). Thus, both the
dels over-predicted 20 ppb, misled f
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http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20130822.html
http://weather.rap.ucar.edu/satellite/g13.2013234.1745_US_vis.jpg
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August 22 Cloudy Non-Event
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September Observed 8-Hour Ozone Concentrations

Connecticut Department of Energy & Environmental Protection
& -Hour Ozone Daily Maximums™
September 2013
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September 11 The Last Event

Met conditions supported high levels of ozone (wind direction and potential temperature conducive for

Ozone Formation). Thus, both the BARONS/NOAA models predicted the correct category for Ozone, as with

the forecster predicting USG!
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ng coast
handled well by the NOAA model; not very well with Barons models

We expected a few days with southerly winds to have more maritime
‘clean’ air, but westerly winds aloft mixed down converged across
mid-Atlantic and intensified into Ct, during the afternoon hours.

WNW winds aloft and at the surface; thus clean air was observed on
a few days with temps >90°.

Forecasting around the 75ppb NAAQS, has a been a bit more

challenging in recent years: exceedances occur at lower maximum

temperatures, and no exceedances when temps in the 90’s,

maximum 8-hour Ozone concentrations ranged from the 50’s & 60’s

ppbs (GOOD to MODERATE AQI levels during first three (3) days of
heat wave
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This years’ early heat waves has confirmed that transport from up-
wind states such as New York, New Jersey and Pennsylvania causes
high ozone levels in Connecticut on days when the wind is from the
west aloft and S or SW at the surface even when the high
temperatures do not reach the magical 90 degree mark!
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Questions?

Sam Sampieri
Environmental Analyst
Samuel.sampieri@ct.gov
860.424.3743
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