
Integrating Measurements Across Multiple 
Time And Space Scales



Timeline Of Research Conducted At Various Ocean TS Sites Around The Globe 

Church, Lomas, Muller-Karger submitted 



• CalCOFI / CCE -LTER

Long term Biogeochemical 
data over larger spatial areas



In the absence of time-series data sets,
contemporary field observations are hidden in
the ‘invisible present’”

Dickey 2003

These shipboard time series studies and integration of autonomous sampling 
platforms allow researchers to integrate and synthesize data over multiple 
temporal and spatial scales



Integrating Measurements Across Multiple 
Time And Space Scales

Steve Emerson – Net Community Production in the Ocean 
from a time series perspective 

Mark Ohman- California Current Ecosystem Dynamics

Katja Fennel- Patterns of Phytoplankton Limitation and 
Hypoxia in the Northern Gulf of Mexico: Observation, 
Simulations and Predictability 

Galen McKinley- The Regional Carbon Cycle Assessment and 
Processes (RECCAP) Effort



HOT ~24 years
BATS ~ 24 years
CARIACO ~ 17 year 



Church, Lomas, Muller-Karger submitted 



Church, Lomas, Muller-Karger submitted 

Long-term Trends in pCO2 and pH at HOT, BATS and CARIACO



Sea Change: Charting the course 
for ecological and biogeochemical 

ocean time-series research  
(OCB Scoping Workshop, Honolulu, HI, Sept. 2010)

WORKSHOP OBJECTIVES
• Provide a synthesis of ongoing research and 

knowledge obtained at HOT, BATS, and CARIACO 
Time-series sites

• Highlight current capabilities of each time-series 
site

• Obtain community input on the time-series sites
• Discuss new opportunities for future research at HOT, BATS, 

and CARIACO



• Workshop report and new papers from HOT, BATS and CARIACO 

will be published in volume of  Deep Sea Research II- Editors Lomas, 
Church, Muller-Karger

DEEP SEA RESEARCH II



1. Shipboard Time-series programs are vital community 
resource and need to continue to resolve decadal 
variability of key C and biogeochemical variables

1. Continue to provide core measurements and 
infrastructure and allow individual & integrated 
process studies to develop and push new science 
frontiers

2. Utilize time-series to implement, test and validate 
new observing technologies

KEY RECOMMENDATIONS FROM OCB 
COMMUNITY 



4. Promote the use of Time Series data to develop 
and validate numerical ecosystem models

5. Create network where data and data products 
from TS around the globe are centralized and 
publicly accessible 

6. Maintain high-quality measurements (staff 
training and retention)

KEY RECOMMENDATIONS FROM OCB COMMUNITY 



International Time-Series 
Methods Workshop

November 28-30, 2012
Bermuda Institute of Ocean Sciences (BIOS)  

Co-Chairs – Laura Lorenzoni, Kathy Tedesco, Heather Benway



Objectives
• Review current time-series sampling and analytical 

methods 
• Define standard methods across time-series 

(when/where  possible)
• Examine new techniques available, including the use of 

autonomous sensors

Rationale

Growing need in the community to inter-compare data 
collected at different ocean time-series sites in order to 
achieve an improved understanding of our changing 
global ocean 



Participation

• 30 representatives (invitation only) from established 
international time-series sites making 
biogeochemical measurements

•

• Representation from OceanSITES and Repeat 
Hydrography programs

Anticipated Outcomes

• Best Practices publication on biogeochemical 
sampling and measurement protocols (for broad 
community distribution)

• Increased communication, coordination and 
data/methods-sharing among international sites


