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Decrease in Ozone-Depleting Halogen
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down 44% (ODGI=56.0)

Hall et al. (2018)

1990

2000

2010

decreased
15-20 years.

Expectations that ozone depletion
rates should have slowed by now...

perhaps even emerging signs of
stratospheric ozone recovery.



Con’rmumg Decr'ease in Lower Stratospheric (LS) Ozone
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Do Ozonesonde Records show the same Tre
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- Weekly Soundings
for 30+ years

- 1600-1800 per site

* High vertical resolution

* BLD & HIH homogenized
- LDR is being homogenized

Use the Ball et al. (2018)
fixed altitude limits to
define LS ozone columns:

13-24 km for 30°-60°
17-24 km for 30°S-30°N



Seasonal Cycles in Altitude-Defined LS C
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Ozonesonde-Based Trends in LS Ozone (7% decade?)

(LS columns defined by fixed altitude limits)
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Ozonesonde-Based Trends in LS Ozone (7% decade?)

Ball et al. (2018) Fixed Altitude (BFA) and Fixed Pressure (BFP) limits
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LS Columns Extend Well Below Tropopause!

TP Heights and Pressures

--------

Need LS column limits

—————

that don't include large
amounts of UT air.

short-term variability in

They should reduce the
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........

il IR RIS R |

123456789101112

o o o O
— &N N

(edy) =4nssaid

oNoNolNolNo
n owmouw
— — 0N O\

(edy) a4nssaid

(edy) a4nssaid

e
e -
eee— LI

s ——mmemm ® -

o —esms o

- e

e

S S0 T T EESNse -

o T e ol T NEn

& T

om=—pael

123456789101112

m.l a——pew OI""!‘u Wlloll""l.o?

nmloclllln. el —— ) . |H_UaI-I""l

@l coa——mme i CEm—me ¢ ' Omee————me
&A_w&&o_omo_o&&& © + N O ®©
(wy) spninnjy  (wf) spmajy  (W»}) spmny

Month

Month



Ozonesonde-Based Trends in LS Ozone (7% decade?)

With New Fixed Altitude (NFA) and Fixed Pressure (NFP) limits

Pre-1998 Trends 1998-2016 Trends
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Switch to Tropopause-Relative Column Limits

: 1 Lm limite

} 2 km limits

Use lapse rate tropopause | 5 8to10 1.5
(WMO definition) : 710 9
determined from radiosonde 201 o108
temperature measurements E ‘3113 g
for each ozonesonde flight. 815 210 4
Check against TP heights and < 0 f:c; 2
pressures from MERRA?Z 101 210 0
2102

0

40 -20
Temperature (°C)
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Ozonesonde-Based Trends in LS Ozone (7% decade?)
Pre-1998 Trends
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Ozonesonde-Based Trends in LS Ozone (7% decade?)

1998-2016 Trends
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Conclusions

Fixed Altitude and Pressure Limits of Ball et al.
Include large amounts of UT air in LS columns during summer

A, ) ==
Higher Bottom Altitude and Pressure lel‘rs
Sllqh*rly reduce short-term variability but exclude large amounts of LS during winter

P PR am U
Define new LS column limits relative to the fropopause

No anmflcan'r 'rr'ends in the first 6 km of 'rhe LS
1998- 2016 nega’rlve trends 7- 10 km above TP (LDR) and below TP (BLD LDR)
29— Wl 00 Netel RRARE 0, (oo 8

Ball eT al. 1998 2016 nega’nve trends in “LS" llkely driven by trends in UT
4 < N e ; o ¢ v rﬁﬂr’ Y
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