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Motivation 
•  Environmental observing networks are oTen subjecGve 
•  Monitoring goal may never be clearly defined 

•  Grow organically over Gme (perhaps with available funding) 

•  PracGcal consideraGons oTen constrain the network 
•  Access to power, land ownership issues, accessibility for maintenance, 
where people live (e.g., US CooperaGve Observer Program), etc.  

•  In AntarcGca, harsh weather condiGons amplify difficulGes 
• ObjecGve opGmal network design method (Huntley and Hakim, 
2009; Mauger et al. [in review]) to meet monitoring goal(s) cost 
effecGvely 
•  Evaluate the current network as a first step 



Evaluate current network 
•  Examine spaGal staGon influence through a correlaGon length 
scale 

•  15 km AntarcGc Mesoscale PredicGon System (AMPS) 00Z 
analysis for 2008‐2012 (NCAR) 

• Daily surface observaGons (NCAR) 
•  Focus on surface pressure and 2 meter temperature 

•  Basic quality control on observaGons 
•  Removed seasonal cycle in temperature in AMPS and obs 
• Divided the observaGons into those that reported for at least 75% 
(CD75) and at least 90% (CD90) of the period  

•  Analysis separated into 3 regions 



Temperature Spatial 
Correlation: obs vs. 
AMPS 
•  CorrelaGon ranked by distance 
among staGons in CD75 

•  Peninsula site: correlaGons 
decrease more quickly 

• Good agreement between obs 
and AMPS 



Temperature Correlations 
•  Test using temperature observaGons that are not assimilated 
into AMPS (< 1% of the Gme) 



Pressure Spatial 
Correlation: obs vs. 
AMPS 
•  Even beker agreement 
between observaGons and 
AMPS 
• Much higher correlaGons 
than temperature 

•  CorrelaGons decrease more 
quickly for the Peninsula site 



AMPS Temperature Correlation 

•  East AntarcGca has the longest correlaGon length scale, 
suggesGng that the area needs fewer staGons per unit area 

calculated e‐
folding length 
assuming R2 is an 
exponenGal 
distribuGon 

L = 397 km  L = 464 km  L = 573 km  



Correlation Length Scale 
Summer (ONDJFM)  Winter (AMJJAS) 

•  Longer CLS in summer and in east AntarcGca 
• Higher staGon density needed in west AntarcGca and Peninsula 
where CLS are shorter 

(km) 



Variance Explained by Current Network 
•  For CD75  

•  Closest AMPS grid pt 
to staGon locaGon 

•  Variance in 
temperature 
explained at each 
AMPS grid point by a 
mulGple linear 
regression on 46 
staGons 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Variance Explained 
by Current Network 
•  For CD90 
•  Larger coastal influence in 
winter; not isentropic 
•  KatabaGc winds 

•  Larger interior influence in 
summer  
•  Weaker inversion 

•  Coverage improves 
substanGally as we move to 
monthly Gme scales 

•  SGll, there are gaps in the 
current network 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Pressure Variance Explained 
•  CD90 
•  Each pressure staGon has a larger influence; as expected 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Conclusions 
•  Pressure has much higher correlaGons throughout the conGnent 
compared to temperature 

•  AMPS represents the temperature and pressure correlaGons 
well over the conGnent; ok to use for network design 

•  East AntarcGca has the longest temperature correlaGon length 
scales; implicaGons for staGon density 
•  Regions with short length scales require higher staGon density 
•  There are differences in correlaGon length scale seasonally 
•  Longer in winter on coast; longer in summer in interior 

• Gaps in the current network coverage, parGcularly on daily Gme 
scales, moGvate network design 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3‐month Seasonal T Variance Explained 
•  CD90; daily 

DJF  MAM 

JJA  SON 



3‐month Seasonal T Variance Explained 
•  CD75; daily 

DJF  MAM 

JJA  SON 



More info on assimilation statistics 
•  For temperature; and had to be in CD75 set 


