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» During Arthur (2014), the Air Mass RGB product and the ¢ Arthur made landfall just north of Oregon »  NUCAPS soundings (Fig. 3, 4) confirm upper-level |-« =smesae | Fio.

SPoRT ozone products were available to National Center Inlet, North Carolina at 0800 UTC 4 July 2014 | - thermodynamic characteristics in the Air Mass RGB. | shom o ompumers "I sovrcany

forecasters via the Proving Ground to monitor Arthur's as a Category 2 Hurricane. 71 |+ NUCAPS soundings reveal mid-, low-level. NUCAPS

extratropical transition. * During 4 July, Arthur interacted with the A " f;; characteristics that aren’t detected in the RGB. dew pomt profie
* The Air Mass RGB provides a wealth of qualitative upstream mid-latitude trough and accelerated *“j\ ,ﬁ ) - Mid-level dry air found below upper-level moisture i

Information about the horizontal distribution of synoptic northeastward. s ’ ;:? i detected in the RGB, see example profile (Flg 4), =

features but forecasters are also interested the vertical  The dry upper-level air associated with the T e T e [ —— |+ Dropwinsondes (Fig. 5) near the storm

distribution of temperature, moisture, and ozone. upper-level trough Is colored orange in the -s\ region showdry || Profite4 | | " region show moist || Pofie1s | adge confirm the mid-level dry air in the
»  NOAA Unique CrIS/ATMS Processing System (NUCAPS)f  MODIS Air Mass RGB (Fig. 1). TS —— Nk R e | NUCAPS profiles (Fig. 6).

soundings are available to forecasters in AWIPS-II but » The NUCAPS ozone anomaly product (Fig. 2) e e \F'g 2SpffgoN:rC;\:fu?fozZ§:nomaIy 1700 UTC 4 July 2014 |+ NUCAPS profiles give vertical distribution

soundings are typically used to forecast severe convection. | confirms the dry air is of stratospheric origin ] ' ’ | | dewpomtories | | | of mid-level dry air in the near storm
 This project focuses on an additional application for (blue shading). I N " temen ' "1 environment.

NUCAPS soundings and Investigates their utility for

anticipating stratospheric drying n the pre- and post- 0600 0700 UTC 5 Ju Iy 2014 Arthur before Extratroplcal Transition

extratropical transition (ET) environment by F4 = || et | 1= Rl 11 ] 2. At this stage in the ET, the tropical cyclone is Woeton IRy bt ¥ b

BaCkg r()und moving rapidly NNE ahead of the digging |
shortwave. - ﬁ“ Crete

 The RGB Air Mass product Is able to i1dentify temperature

» Both Profile 16 (Fig. 9) and 18 (Fig. 10) capture

and moisture characteristics surrounding synoptic features. . . . SR RGE .a
: : e U | I TRITININNIN TR || e FOPTT AT AN the slant-wise descent of the stratospheric drying I
Color | Band/Band Physically Little Large |} IRESNEEGaasse R O st B ||\ O e [ e | » % » o 2 0 = _ ) _ Shdandi
Diff Relates contribution contribution 600 UTC 5 July 2014 at mid-levels associated with the shortwave, yet | * CCteeeeiy
} NUCAPS temperature and dew point profiles - - son{—- "~ ST TR \ .
to... indicates... indicates... the Air Mass RGB shows less drying near 18. IR AN AR
Red 6.7-7.3 Vertical water Moist upper Dry upper levels i : * NU(?APS 0Z0Nne anomaly_(F_lg. 8) and p_rOflleS (Flg- 9)  Profiles 17 (Fig.ll) and 21 (Fig. 12) show the ?ﬂﬂ-‘.“'_-*_:"--;";f:é .:{ 'p,ﬁrﬁ' X
vapor difference levels Fig. 7 SPORT AQUA MOBISirass Bimage Fig. 8SPo7[;70'I\lSl.’J_?4’\5Pj.ZI(;z;gIe4Anomaly COnflrm Upper'level dry alr |n the RGB IS StratOSpherlC dry alr haS nOt penetrated the Storm yet EEEW_{-‘*i__L::F_{:iE_‘_h
Green| 9.7-10.7 Estimate of Low tropopause, | High tropopause, |8 L 0633 UTC5July 2014 R N . | Lo . Profile 18 (Fig. 10) shows mid-level dry air below moist « The cross section (Fig. 13) confirms the — - :MER;Z — —
. - - 1. reanalysis cross section u
tropopause height more o0zone, less ozone, Upper-|eVE|S 1 the near storm environment. presence Of a tropopause fOId near the CyCIOne Relative hum?dity >80% (shaded:/;reen), potential vorticity (blue Zolid lines), ozone
based on ozone polar 3ir mass tropical 3ir mass (red dashed lines), omega (purple dotted lines), wind (black barbs).
Blue 6.7 Water vapor Dry upper Moist upper
e I oo 1700 UTC 5 July 2014 after Extratropical Transition
Table 1. RGB Air Mass product recipe based off EUMETSAT RGB guidelines % o] Fig: 15 | 5 ool Fig. 16 5 - Fig. 17 i é . Fig. 18 . ] o g 19 Crods R A A
Red/Orange > Vorticity/Jet Streak, dry air pulled down on & brofie 13 ||’ profile 14 || profile 15 ||} Profile 16 Phroflles 13, h14 anc_l ﬁS (F_lgs 15- 1I7) er]owIdry alr higher up In i -
anticyclonic side of the jet the tropospnere, with moisture at low-levels.

Olive = Warm, mid-upper level dry air » Profile 16 (Fig. 18) shows mid-level dry air underneath upper- ?nn’%“‘*ﬂf‘*ﬂ*ﬂ*@-i G, A .

Green/Blue = warm (cool), mid-upper level moist air | o I 1. | level moisture seen in the Air Mass RGB to the east of the i €
. CrIS/IATMS is a hyperspectral IR sounder on the polar ey || =l | sl SO | el upper-level low. This would indicate that the stratospheric 'L"'I BN
orbiting Suomi polar orbiting spacecraft. The sounder Is 778 NUCAPS tome T L O orofies Intrusion continues its slant-wise descent in the eastern " :t ;-a:;lii{ ¢ &%
capable of measuring temperature and water vapor with | « Arthur was classified as extratropical by 1200 UTC 5 July. quadrant (coincident with a dry slot), possibly assisting In :::"; ITERRRRN 969!
height and other gases. Level 2 retrievals are available BN S ¢ The Air Mass RGB (Fig. 14), Ozone Anomaly, and Profilesat ~ creating low-level instability, leading to enhanced wind gusts. | w0 (o <<
with a vertical resolution of 100 levels. NUCAPS is the " Fig. 14, SPoRT AQUA MODIS Alr Mass RGB Image 1700-1800 UTC show stratospheric dry air has enveloped the * The cross-section (Fig. 19) shows the tropopause fold and an | wl, s )y S _
operational code to process the CrIS/ATMS retrievals. o, ~ core and eastern quadrant of the cyclone and the surface Increase in NW tlow (through entire troposphere after ET) and F.gutlg. MngRA oy s secion 0600 UTC 5 1w 207
« NUCAPS Ozone anomalies were calculated as a percent circulation appears to be absorbed by the parent upper-low. possibly caused by descent of dry air. Reltive humidity >80% (shade green), potentil vorticty (blue soid ines),ozone
of normal using NUCAPS total column ozone and a
satellite derived ozone climatology, stratospheric air has SU m mary and FUtU c WOrk
ozone values >2125% of normal and 1s shaded blue in the »  NUCAPS soundings are currently in AWIPS-11 and used for anticipating severe convection. » Additional storms will be added to this research to develop a foundational understanding of how
product. * This project investigated the use of NUCAPS soundings for an additional application, to monitor NUCAPS soundings and the Air Mass RGB can be used by forecasters to identify and monitor the
* GPS dropsonde data are from NOAA’s G-IV high altitude the influence of stratospheric dry air during extratropical transition events. features associated with the extratropical transition of tropical cyclones.
Jet flying at 41-45,000 ft and were collected during an « NUCAPS soundings confirmed the upper-level thermodynamic characteristics seen in the Air < Initial training materials will be made available to forecasters at the National Hurricane Center and
Extratropical Transition mission on 4 July 2014. The GPS Mass RGB. Ocean Prediction Center in the summer of 2016 and a first assessment will be conducted to combine
dropwinsondes provide thermodynamic information at ~3 « Since the Air Mass RGB, can only detect mid- and upper-level features, the NUCAPS soundings  the Air Mass RGB and NUCAPS to create a more complete synoptic to mesoscale analysis.

m vertical resolution and were quality controlled. srovided more information about the vertical extent of the dry air. . Acknowledgement: This research is funded by the JPSS Proving Ground/Risk Reduction program




