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YOPP-SH Workshop

New Zealand activities for 
YOPP-SH in 2022



Cloud and Aerosol Measurements
for Improved Model Projections

CMIP6 models still have sizable errors over
Antarctica and Southern Ocean in cloud
properties. The C&A project will focus on making
cloud and aerosol measurements, along with some
measurements of precipitation to help to gain the
process understanding which can further reduce
these errors. This continues efforts supported by
the Deep South National Science Challenge in the
last 6 years.



Planned Activities during YOPP-
SH Targeted Observation Period

• NZ plans focus on measurements of Cloud and Precipitation 
properties and additional balloon launches.

• Continue Scott Base micro-rain radar data collection into 
2022 (agreed).

• Deployment of ceilometer at Scott Base in 2022 winter 
season (agreed).

• Deployment of micropulse lidar and micro-rain radar at 
Invercargill associated with the C&A, Lostecca, and goSouth
campaign. The latter two projects are supported by German 
colloborators who will also deploy a Raman Lidar and an 
aerosol laboratory to New Zealand. (agreed)

• Deployment of a ceilometer on the HMNZS Aotearoa during 
a voyage south ending in March (awaiting confirmation)

• Additional Balloon Launches at Invercargill. (agreed)



Additional radiosonde launches
at Invercargill

• MetService will launch an
additional 60 soundings for
YOPP-SH at Invercargill over the
three month period from 1
April – 30 June 2022, with
releases at 06Z / 18Z during
intensive observation periods.

• MetService will also be
collecting raw LIDAR
backscatter profiles from their
CL31 ceilometer at Invercargill
throughout the intensive
observation period.
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Previous Work 
CMIP6 models still have sizable errors over Antarctica 
and Southern Ocean in cloud properties. Grey lines 
shows individual model estimates in historical period 
and black line shows satellite observations. 



Previous work in the Deep South 
National Science Challenge

Too much 
absorbed sunlight 

hitting surface

Too little absorbed 
sunlight hitting 

surface

Earlier work in the DSC was
motivated by significant differences
between observations and climate
models in the sunlight absorbed by
the Southern Ocean (up to 40Wm-2).
This leads to sea surface
temperature errors of up to 2oC in
models which directly impact our
ability to simulate future trends over
New Zealand.

This difference is attributed to a lack
of cloud and incorrect cloud
properties in the CMIP5 models. The
good news is work we and the global
community have done means that
the CMIP6 model projections are
better than this. But, more work is
needed!

IPCC (2013)



Ice or Water Cloud?

Taken from Vergara-Temprado et al. (2018)

Recent studies using the NZESM parent model show that
the model produces too much ice cloud compared to
observations, aerosol-cloud interaction are likely to blame.



Satellite products show uncertainties 
in cloud property retrievals

Differences between satellite datasets in the cloud fraction for different types
of cloud (ice, liquid and mixed) are large (20-30%) and these differences are
largest over the Antarctic coastline and the Southern Ocean.

Taken from McErlich et al. (2021) JGR



Simulations and analysis show
that the new generation of
radar and lidar (laser radar)
satellite systems have trouble
observing clouds in the lowest
portion of the atmosphere
because of obscuring higher
clouds.

The quantity of low-level cloud
observed by a lidar system
looking down from a satellite
and a ship-based lidar system
looking up is simulated in the
Figures using ALCF.

Shipborne observations of Cloud 
and Aerosol Properties

See Kuma et al., (2021) Geoscientific 
Model Development for details of ALCF



Voyages of Discovery
The C&A project deployed
instrumentation on Southern
Ocean voyages on the
Aurora Australis (Australian
Antarctic Division), Nathaniel
B Palmer (PIPERS), HMNZS
Wellington and three
separate voyages on the R/V
Tangaroa.

We have also deployed
instruments on Macquarie
Island for two years and
Davis station for one year in
collaboration with AAD
partners.



Weather balloon
launch from
Tangaroa (above)
and laser
ceilometer
measurements of
low-level cloud
(left).

TAN1802 Voyage 

The TAN1802 Voyage
(completed in February/March
2018) provided an opportunity to
make a unique set of detailed
measurements.
These measurements target low-
level cloud and the aerosol
environment.

Data available on Zenodo, details in Kremser et al. (2021)
Earth System Science Data.



Improvements in the 
Shortwave Bias

Although the radiation bias has been reduced in the more recent 
versions of the model, it has not been rectified entirely.



Taken from Schuddeboom et al. (2021) – Geophysical Research Letters ( in review)

CMIP6 Models
The Smart model evaluation method used in Schuddeboom et al.
(2019) has recently been applied to CMIP6 models.
It shows that the models with the best average performance appear to
have been tuned and are hiding LARGE hidden errors associated with
clouds.



University of Otago sea ice mass 
balance station



Measurements of temperature through sea
ice and ocean (and more recently snow
thickness)
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Background: Landsat 8 image from the 2nd October 
2018. Pink dots show SIMBS sites on first year ice, 
green dots show SIMBS sites on multi year ice. 
Inset: M. Hoppmann, 2020, Ann. Glacio., in review

McMurdo 
Sound

http://seaice.otago.ac.nz/about/stasch/



McMurdo Sound, Antarctica sea ice 
temperature

The sub-ice platelet 
layer has the same 
temperature as the 
ocean water
→ We detect the 
consolidated sea ice 
thickness only!



Aim for YOPP-SH WinterTOP: University 
of Otago SIMBS deployed in June 2022, 
with sea ice formation monitored before 

that


	New Zealand activities for YOPP-SH in 2022
	Cloud and Aerosol Measurements for Improved Model Projections
	Planned Activities during YOPP-SH Targeted Observation Period
	Additional radiosonde launches at Invercargill
	Previous Work 
	Previous work in the Deep South National Science Challenge
	Ice or Water Cloud?
	Satellite products show uncertainties in cloud property retrievals
	Shipborne observations of Cloud and Aerosol Properties
	Voyages of Discovery
	TAN1802 Voyage 
	Slide Number 12
	CMIP6 Models
	University of Otago sea ice mass balance station
	Measurements of temperature through sea ice and ocean (and more recently snow thickness)
	Slide Number 16
	Aim for YOPP-SH WinterTOP: University of Otago SIMBS deployed in June 2022, with sea ice formation monitored before that

