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The Arctic coastal zone, a vulnerable and complex contiguous landscape of 
lakes, streams, wetlands, permafrost, rivers, lagoons, estuaries, and coastal 
seas—all modified by snow and ice—remains poorly understood. 



Arctic COLORS aims to “quantify the coupled 
biogeochemical/ecological response of the 
Arctic nearshore system to rapidly changing 
terrestrial fluxes and ice conditions, in the 
context of environmental (short-term) and 
climate (long-term) change”

NASA Arctic COLORS Field Campaign

NASA OBB Program Scientist 
Laura Lorenzoni
laura.lorenzoni@nasa.gov

http://arctic-colors.gsfc.nasa.gov



Science Plan International Team of Collaborators Outreach MaterialsArctic COLORS Project Website

Arctic COLORS has resulted in…
o a Science Plan developed by the broader community
o an International Team of Collaborators, to (i) identify high priority science and (ii) link to/leverage other field activities in the Arctic region  
o a Project Website with information on Mission, Science, Team, News, Updates, Contact Information (http://arctic-colors.gsfc.nasa.gov)
o Phase I: Pre-Arctic COLORS field campaigns: currently
o Implementation Team: ~2022-2023
o Phase II: Fieldwork, starting after 2025 

http://arctic-colors.gsfc.nasa.gov

NASA Arctic COLORS Field Campaign

Science Team
Name Institution Name Institution
Carlos Del Castillo NASA GSFC David Kirchman U. Delaware
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Arctic COLORS aims to quantify the coupled biogeochemical/ecological response of 
the Arctic nearshore system to rapidly changing terrestrial fluxes and ice conditions

I. Effect of land on nearshore Arctic biogeochemistry 
II. Effect of ice on nearshore Arctic biogeochemistry 
III. Effects of future change (warming land and melting ice) on nearshore Arctic biogeochemistry 

NASA Arctic COLORS Field Campaign



I. Effect of land on nearshore Arctic biogeochemistry 

o How do freshwater, carbon, nutrient, and sediment fluxes to the coastal zone change as a result of
- changing riverine and groundwater inputs, 
- passage through estuaries and gradients, 
- coastal erosion and 
- thawing permafrost

o How do these changing fluxes affect nearshore Arctic biogeochemical and ecological processes?
o How has the relative magnitude of inputs from rivers and coastal erosion changed across the nearshore Arctic 

seasonally and interannually?

Arctic COLORS aims to quantify the coupled biogeochemical/ecological response of 
the Arctic nearshore system to rapidly changing terrestrial fluxes and ice conditions

NASA Arctic COLORS Field Campaign



I. Effect of land on nearshore Arctic biogeochemistry 
II. Effect of ice on nearshore Arctic biogeochemistry 

o How does flow alteration/channeling by morphological ice conditions impact terrestrial fluxes into, and 
attenuation within, the nearshore Arctic? 

o How does the coastal snow/ice cover impact nearshore Arctic biogeochemical processes by controlling rates of 
mixing and by modulating light availability? 

o How does the timing of sea ice formation/retreat, duration of sea ice cover and ablation, snow 
accumulation, and the morphology of the coastal ice zone influence nearshore Arctic biogeochemical and 
ecological processes?

Arctic COLORS aims to quantify the coupled biogeochemical/ecological response of 
the Arctic nearshore system to rapidly changing terrestrial fluxes and ice conditions

NASA Arctic COLORS Field Campaign



I. Effect of land on nearshore Arctic biogeochemistry 
II. Effect of ice on nearshore Arctic biogeochemistry 
III. Effects of future change (warming land and melting ice) on nearshore Arctic biogeochemistry

o On seasonal and inter-annual timescales, how will changing land (Question 1) and melting ice (Question 2) 
impact nearshore Arctic biogeochemical and ecological processes?

o On inter-decadal timescales, how will changing land (Question 1) and melting ice (Question 2) impact 
nearshore Arctic biogeochemical and ecological processes?

 

Arctic COLORS aims to quantify the coupled biogeochemical/ecological response of 
the Arctic nearshore system to rapidly changing terrestrial fluxes and ice conditions

NASA Arctic COLORS Field Campaign



NASA Arctic COLORS Field Campaign

• Ice camps, ATVs, sleds 
• Small boats and small ships 
• Medium and large icebreakers
• Deployable small vessels 
• Helicopter-enabled sampling
• Moorings, floats, buoys, gliders and 

other autonomous vehicles
• Airborne and satellite remote sensing



Large globally 
important 
rivers, 
regionally 
important rivers 
including 
smaller tundra 
rivers, coastal 
lagoons, 
erosional bluffs



Combination of Intensive Studies and Synoptic Surveys  

Intensive Studies 
o Detailed characterization of processes and rates
o Complete seasonality:  continuous year-round measurements 

with floats, buoys, moorings, AUVs, satellites
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NASA Arctic COLORS Field Campaign – Study Region 

Synoptic Surveys
o Assess spatial heterogeneity across different shelf regions
o Evaluate model simulations across temporal and spatial scales
o Scale up using remote sensing observations 

May-June
� Peak river discharge
� Ice breakup
� Under ice blooms

Early March 
� End of winter

July 
� Under ice bIooms
� Increasing  biological & 
photochemical activity

September 
� Max open water/min sea ice
� Low river discharge
� Preconditioning prior to winter
� Peak respiration late Sept-Oct

October
• Freeze-up  period



Need for & Use of Ice-breakers: 

o Measurements in offshore shelf waters
o Measurements in cross-shelf & along shelf transects 
o Duration of measurements: 30+ days 
o Berthing for 15-25 scientists 
o Wet & Dry Lab space
o Ultrapure water for lab measurements 
o Underway uncontaminated seawater system 
o Chemical fume hoods and laminar flow hood
o Deck space for experiments and deployment of RS sensors 
o Deployment of CTD-rosette, in-water sensors/optical packages
o Deployment & retrieval capabilities: moorings, gliders, 

profilers, small boats, drones, helicopter
o Underway measurements (e.g., Temp, Sal, pH, DIC, pCO2)

NASA Arctic COLORS Field Campaign – Study Region 
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Pre-Arctic-COLORS projects
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Arctic COLORS Implementation Team - Selected in January 2023

NASA Arctic COLORS Field Campaign

NASA HQs: 
Laura Lorenzoni (OBB), Kelsey M. Bisson (OBB)

AC-SDT Members: 
Maria Tzortziou, CCNY (Co-Lead) 
Antonio Mannino, NASA/GSFC (Co-Lead)
Irina Overeem, UCB (Co-Lead)
David E. Butman, UW 
Angela Bliss, NASA/GSFC 
Atsushi Matsuoka, UNH 
Wes Moses, NRL 
Aimee Renee Neeley, NASA/GSFC
Craig M. Lee, UW 

Charged with developing detailed study designs 
for the Arctic-COLORS field campaign, discussing 
and refining implementation scenarios, logistical 
and field sampling approaches.

Trina Merrick, NRL
Juhls Bennet, AWI 
Anne Kellerman, FSU
Karen Frey, ClarkU 
Alex Michaud, Bigelow
Melissa Schwab, NASA/JPL 
Rainer Amon, NSF
Chip Miller, NASA/JPL
Donald McLennan
Albert Hermann, NOAA  



Additional Information



Arctic COLORS
Science
Traceability
Matrix



NASA Arctic COLORS Core Datasets

Table 8.2. Planned Arctic-COLORS Field Campaign Core and Non-Core Measurements


