
 

NASA Airborne 
Science Goals 

Objective #1: Advance Earth system understanding by providing measurements that address weaknesses in models of hydrologic transport in estuary systems 
Objective #2 : Produce datasets that characterize these important biogeophysical phenomena in estuarine systems 
Objective #3:  Improve understanding of consequences of predicted changes in timing and magnitude of river outflows and the counter pressure of increased sea level rise of 0.4m by mid-century and 1.4m by late-cent  

Relevance to NASA 
Earth and Applied 
Science Programs 

Addresses ecological forecasting using NASA Earth Science instruments, data and models, specifically to address issues related to water forecasts, water availability, and water quality issues, thus providing decision m   
data to determine effectiveness of mitigation and adaptation strategies in partnership with the California Resources Agency, the USGS and Naval Research Lab. 
 

Mission Science 
Objective 

Characterize the spatial and temporal dynamics of estuarine ecosystems and biogeochemical processes 

Science 
Question 

Science Objective Measurement Ob  Measurement Requirements Instrument Requirements Instrument  Mission Requirements Data Products 

What are the spati
al distribution, co
nnectivity, and ge
ographic extent of
 different aquatic 
habitat types and 
biogeochemical c
onstituents?  
 
 
 
 

Understand distribution pattern   
habitats and biogeochemical 
constituents in the estuary 

Identify and quantify th   
of plant functional type    
wetland plant species;  
temperature, flow and 
biogeochemical constit  

1. Water (turbidity, suspended sedi   
dissolved  OM),  
water column chlorophyll,  
plant pigments & water content) 

2. Plant species & 
 PFT classification,  

3. Land surface micro-topography,  
canopy height, structure;  
species classification 

4. Channel geometry &velocity 
 

1. High fidelity spectrum 380-  
and TIR 
2.  High fidelity spectrum 380  
and 
High spatial (8cm) resolution   
return LiDAR  
3. L & X Band multipolerizatio    
Lidar 
4. Interferometry 
 

1.AVIRISng  
+AMS 
2.AVIRSng+  
JPL Lidar 
3. SlimSAR 
+Lidar 
4.UAVSAR 
 

Ikhana in tandem  
w/ SIERRA and   
UAVSAR manned flight.  
Accommodates all  
instruments necessary  
for required measurements.  
Small pixel/high spatial  
resolution remote sensing  
data acquired over key  
ecosystems and dominant  
flow paths of the Bay-Delta.  

• Maps of aquatic and wetland land  
cover/species types; aquatic habitat  

• Maps of water bio-optical properties 
• River stage, channel geometry, water  

surface roughness, velocity, flow paths,  
• Interpolated bare earth micro-topography,  

roughness, gap fraction, biomass  
 

How do the bioph
ysical attributes of
 the estuary and t
heir links change 
over a tidal cycle? 
 

Characterize spatial variability  
of distribution & connectivity  
of aquatic habitats,  
biogeochemical constituents  
& ecosystem processes over  
a tidal cycle. 

Quantify flow patterns  
& transport paths of  
biogeochemical  
constituents & water  
temperature,  
inundation patterns,  
wetland  
biogeo-chemistry &  
emissivity through a  
tidal cycle. 

1. Water and plant chemistry 
2. Water height, velocity 
3. wetland inundation; height 
4. sediment exposure  

along channels 
5. Water & canopy  

surface temperatures 

1. High fidelity spectrum 380-  
+TIR 
2. Interferometry 
3. High spatial (8cm) resoluti   
return LiDAR  +L&X band SA  
4.  L & X Band multipolerizati   
5. Thermal imaging band 

1. AVIRISng  
+AMS 
2. UAVSAR 
3. JPL Lidar 
+SlimSAR 
4. SlimSAR 
5.AMS 

Ikhana in tandem  
w/ SIERRA and  
UAVSAR manned   
flight. Long endurance,  
high temporal frequency  
data acquisition.  
9-hour flight duration.  
Repeat pass every  
30 minutes 

• Maps of flow rates and paths through  
tidal cycle  

• Temporal patterns of surface water  
temperature; water bio-optical properties; w   
flow and surface roughness; inundation  
patterns; wetland emissivity and biogeoche  
through tidal cycle 

• Maps of water surface temperature  
through tidal cycle 

Do the 
biophysical 
attributes of the 
estuary change in 
response to 
variation in the 
hydrograph? 

Understand spatial & temporal  
structure of aquatic habitats, 
biogeochemical constituents &  
ecosystem processes at peak  
and minimum flows 

Compare/contrast  
spatial and temporal  
patterns observed  
above during different  
seasons  
(high and low flow). 

1. Water and plant chemistry 
2. Plant species &  

PFT classification,  
3. Land surface microtopography,  

canopy height & structure 
4.  Water height, velocity,  

channel geometry,  
5. wetland inundation 
6. Water & canopy  

surface temperatures 

1. High fidelity spectrum  
380-2500nm + TIR 

2. High fidelity spectrum  
380-2500nm + Lidar 

3.  High spatial (8cm)  
resolution, first/last return  
LiDAR  

4.  Interferometry 
5. L & X Band  

multi-polerization radar 
6. Thermal imaging band 

1. AVIRISng + 
AMS 

2.AVIRISng + 
JPL Lidar 

3.JPL Lidar 
4. UAVSAR 
5. SlimSAR 
6.AMS  

Ikhana in tandem  
w/ SIERRA and  
UAVSAR manned flight.  
Two missions, one in early  
spring (peak flow), one in fall  
(minimum flow). 

• Spatial/ temporal hydrograph  
over the estuary  

• Seasonal flow pattern  
differences; Interactions  
between hydrodynamics and  
aquatic wetland habitats 

By what physical 
processes do thes
e links occur? 

 

Predict estuarine conditions;  
physically based RS inputs  
into hydrodynamic and  
ecosystem process models. 

Input remote sensing d   
into hydrodynamic and  
process models.  

1. Water and plant chemistry 
2. species & PFT classification, 
3. Land surface topography,  

canopy height & structure;  
4. Water height, velocity, channel  

geometry, wetland inundation 
5. Water & canopy Temp.  

1. High fidelity spectrum  
2.  High fidelity spectrum    
+TIR. 
3. High spatial (8cm) res,  
first/last return LiDAR 
4. L & X Band radar 
5. Thermal imaging band 

1. AVIRISng  
2. AVIRISng 
+TIR 
3.JPL Lidar 
4. UAVSAR  
+SlimSAR  
5. AMS 

Ikhana in tandem  
w/ SIERRA and UAVSAR  
manned flight. 9-hour flight  
duration. Repeat pass every 
30 minutes. Two missions. 

• Evaluation of hydrodynamic  
and ecosystem process  
models using remote sensing  
products for parameterization/validation 

• Prediction of estuarine  
conditions under change  
scenarios 


