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Case study – Prydz Bay Low 

•  Prydz Bay Low – commonly occurring mesolow 
which brings low cloud and precipita@on to Davis 
Sta@on and nearby Amery Ice Shelf (AIS). 

•  Previous work inves@gated the Stoelinga‐Warner 
algorithm which is used to generate the AMPS 
cloud base product and is based on hydrometeor 
quan@@es.  

•  Case study of Prydz Bay Low event of 22 Jan 2013 
shows adequate moisture in AMPS but 
inadequate amounts of cloud hydrometeors. 



AMPS cloud base product 
MODIS Terra satellite visible image 

AMPS low level RH product 

Cloud east of AIS (A) iden@fied by 
model. Cloud over AIS (B) not 
iden@fied by cloud algorithm but 
low level moisture present. 
Insufficient model moisture for 
cloud west of AIS (C).  



Cloud liquid water 

Cloud ice 

g/kg 

Water vapor 



Comparison of sonde RH to SYNOP 
and LIDAR observa@ons 

•  The case study suggested that RH can be a reasonable 
predictor of low cloud.  

•  This sec@on compares radiosonde RH to cloud base 
heights from manual SYNOP and LIDAR observa@ons.  

•  Study conducted for summer (Dec 2011 and Jan 2012) 
and shoulder (Oct/Nov 2011 and Feb/Mar 2012) 
seasons. 

•  Comparison based on WMO SYNOP cloud base 
categories, i.e., observer cloud base height es@mates, 
using the lowest recorded cloud base regardless of 
amount. 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SYNOP cloud base category 

Frequency of RH 70% threshold vs SYNOP cloud base  
at Davis for Dec 2011 and Jan 2012 

RMSE = 1.66 
Bias = 0.08 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SYNOP cloud base category 

Frequency of RH 70% threshold vs SYNOP cloud base  
at McMurdo for Dec 2011 and Jan 2012 

RMSE = 2.03 
Bias = 0.14 



3 

1 

1 

5 

3 

4 

1 

1 

8 

2 

2 

3 

1 

6 

2 

1 

4 

1 

2  1  7 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2  3  4  5  6  7  8  9  10 

So
nd

e 
RH

 9
0%

 th
re
sh
ol
d 
cl
ou

d 
ba

se
 c
at
eg
or
y 

SYNOP cloud base category 

Frequency of RH 90% threshold vs SYNOP cloud base  
at Halley for Dec 2011 and Jan 2012 

RMSE = 2.66 
Bias = 1.50 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LIDAR cloud base category 

Frequency of RH 90% threshold vs LIDAR cloud base  
at Halley for Dec 2011 and Jan 2012 

RMSE = 2.05 
Bias = 0.19 



Comparison of AMPS model RH to 
SYNOP observa@ons  

•  Conclusions that can be drawn from the 
comparison about the ability of RH threshold 
as a predictor of low cloud base height : 
o Davis – good predictor at 70% RH 
o McMurdo – reasonable predictor at 70% RH 
o Halley – reasonable predictor at 90% RH 

•  Next step: verifica@on of AMPS RH as a 
predictor of low cloud base height. 



Verifica@on sta@s@cs 

•  Study conducted for summer (Dec/Jan) and 
shoulder (Oct/Nov and Feb/Mar) seasons for 
2009/10, 2010/11 and 2011/12. Only summer 
shown here. 

•  Model cloud levels derived from AMPS 
rela@ve humidity at various thresholds. 

•  Comparison of AMPS against SYNOPs 
(throughout the day) for any cloud reported 
(N>0) and broken or greater cloud coverage 
(N>=5). 



‐3 

‐2 

‐1 

0 

1 

2 

3 

4 

5 

55  60  65  70  75  80  85  90  95 

Bi
as
 (c
lo
se
 to

 0
 is
 b
eZ

er
) 

AMPS RelaGve Humidity Threshold 

Bias (AMPS ‐ SYNOP) 

Davis (N>0) 

Halley (N>0) 

McMurdo (N>0) 

Davis (N>5) 

Halley (N>5) 

McMurdo (N>5) 



Low cloud detec@on verifica@on 

•  Low cloud defined as <2000j (600m), a significant 
threshold for avia@on opera@ons 

•  Matrix of events  

•  Propor@on correct = (a + d) / total 

Observed  Not Observed 

Forecast  (a) Hits  (b) False alarms 

Not forecast  (c) Misses  (d) 



0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

55  60  65  70  75  80  85  90  95 

Ve
ri
fic
aG

on
 v
al
ue

s 
(p
ro
po

rG
on

 o
f t
ot
al
 o
bs
) 

AMPS RelaGve Humidity Threshold 

McMurdo 

hits (N>0) 

false alarm (N>0) 

misses (N>0) 

hits (N>5) 

false alarm (N>5) 

misses (N>5) 
0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

55  60  65  70  75  80  85  90  95 

Ve
ri
fic
aG

on
 v
al
ue

s 
(p
ro
po

rG
on

 o
f t
ot
al
 o
bs
) 

AMPS RelaGve Humidity Threshold 

Halley 

hits (N>0) 

false alarm (N>0) 

misses (N>0) 

hits (N>5) 

false alarm (N>5) 

misses (N>5) 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

55  60  65  70  75  80  85  90  95 

Ve
ri
fic
aG

on
 v
al
ue

s 
(p
ro
po

rG
on

 o
f t
ot
al
 o
bs
) 

AMPS RelaGve Humidity Threshold 

Davis 

hits (N>0) 

false alarm (N>0) 

misses (N>0) 

hits (N>5) 

false alarm (N>5) 

misses (N>5) 
0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

55  60  65  70  75  80  85  90  95 Pr
op

or
G
on

 c
or
re
ct
 (h

ig
he

r 
is
 b
eZ

er
) 

AMPS RelaGve Humidity Threshold 

ProporGon correct 

Davis (N>0) 

Halley (N>0) 

McMurdo (N>0) 

Davis (N>5) 

Halley (N>5) 

McMurdo 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Verifica@on 

•  “Best” RH thresholds for model cloud base 
forecasts varies according to metric used, but 
is higher at Halley compared with Davis and 
McMurdo, consistent with results from Part 2.  

•  RH threshold as a predictor of low cloud base 
height performs best at Davis, then at 
McMurdo, with the poorest results at Halley. 
This is also consistent with results from Part 2.  



Conclusions 

•  RH can be a useful predictor of cloud base locally, but a 
single threshold is not applicable con@nent‐wide.   

•  RH as a low cloud predictor consistently performed 
bener at Davis.  This may be due to local effects such 
as sta@on eleva@on or local wind regimes.  

•  The results for Davis are also consistent with the study 
by Inoue et. al. (2015).  

•  The varia@on between sites suggests that changes to 
the cloud microphysics scheme for hydrometeor 
predic@on will need to consider factors in addi@on to 
the RH.   



Next steps 
•  Complete verifica@on sta@s@cs for shoulder 
seasons. 

•  Understand the reasons for the differences in 
cloud base height predic@on skill between the 
sta@ons.  

•  Inves@gate the cloud microphysics scheme to 
improve the predic@on of cloud hydro‐
meteors. 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