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EPIC‐2001: show 
uniqueness and 
climate impact of 
Chilean Stratus deck 
region 

VOCALS: 
CLIVAR process 
study, model 
improvement, 
role of eddies 

Stratus 

Stratus ORS: first 
accurate fluxes, 
iden,fy model biases, 
ocean budget points 
to cooling and 
freshening processes 

Stratus ORS: 
mul,‐
disciplinary 
climate site; 
model 
valida,on and 
improvement 



Joint Ops 
with NDBC 

NTAS 

Upper ocean 
telemetry 

Joint Ops with 
MOVE 

Joint Ops 
with VEX 

LIDEX source 
deployed 

Joint Ops with 
ESRL/PSD 

Te
le
m
et
ry
 h
ar
dw

ar
e 

Surface 
Waves 



CO2 Time‐series: Mauna Loa, HOT  
and WHOTS 

WHOTS 

Upper ocean 
T/S trends 

Mauna Loa context:  
CO2 since 1958 



Kuroshio Extension 
System Study (KESS)  JAMSTEC‐KEO 

KEO 

Hot‐Spot: A new 
Japanese Air‐Sea 
InteracWon Exp’t 

Summer 
monsoon/
Kuroshio 

Winter 
monsoon/ 
Oyashio 

heat Troposphere/ 
stratosphere 



NSF Carbon Cycle  NSF Wave Mooring 

Papa 

Ocean Weather Ship P 

NSF OOI Global Node 

Canadian DFO P‐Line Program 



MOVE 



MAK 

x 

Makassar 
(MAK) 

US/NOAA 

IMOS, Australia/
CSIRO, AIMS: 
Ombai and 
Timor, 2011 x  x 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KEO, a Time Series Reference Site (example) 

Tomita et al. (JGR 2010): An assessment of surface heat fluxes  
from J-OFURO2 at the KEO/JKEO sites 

Mean bias in J-OFURO2 Latent Heat Flux is ~0 W/m2, RMSerr ~ 40 W/m2 

Mean bias in NCEP2 Reanalysis Latent Heat Flux was 44 W/m2  -- yikes! 
(Kubota et al. JGR2008). 



RecommendaWons 

•  Reference staWon data are most useful for assessing 
products if they are not assimilated. Data sources 
for assimilaWon products should be clearly 
idenWfied. 

•  SWll a research topic how to constrain or iniWalize 
models with transport reference Wme series 
(through a secWon). 

•  Tariff agreement for Iridium is needed to lower cost 
of realWme data transmission. 



RecommendaWons (cont.) 
•  ConWnue building network. These staWons are hubs within 

GOOS network. 

•  OceanObs09 recommends that OceanSITES staWons 
monitor not only fluxes, physical environment, and carbon 
cycle, but also ecosystem. The ORS network should be 
part of the Ocean AcidificaWon Network. 

•  OceanObs09 recommends that the deep ocean be 
monitored. ORS flux moorings should be enhanced with 
deep sensors. 

•  Adequate charter Wme and shipWme scheduling are criWcal 
for maintaining staWons. 


