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Validation

• In many cases, indicators derived from satellite data and ecosystem 
models may be useful for the NPS I&M program because they provide 
information that is difficult to obtain on the ground or for which in situ datainformation that is difficult to obtain on the ground, or for which in situ data 
is not consistently available

• As a result, there are also often limited local, long-term ground datasets 
available for use in validation of data from satellites and ecosystem models

• Alternatives include use of related parameters, evaluation of patterns in 
multiple related indicators and reliance on regional- to national-scalemultiple related indicators, and reliance on regional to national scale 
analyses

• Where available, patterns in data sets from in situ monitoring network can 
b d t d t i h th t d i l t d d t t i t tbe used to determine whether trends in related datasets are consistent, 
even if the parameters are not identical (e.g., tree mortality rates (plot), 
maximum NDVI (satellite), and gross primary production (model) )



Model Validation Using Multiple Parameters Related to Gross Primary Productivity
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(d)

TOPS i l ti i b d li ti d t Y it t l h i ( ) (b) TOPS simulations using observed climatic data over Yosemite capture seasonal changes in (a) snowcover, (b) 
streamflow, and (c) gross primary production, shown here for 2003. Tower-based GPP are from near-by 
Blodgett National Forest. (d) TOPS-derived annual GPP also tracks interannual variability in photosynthetic 
capacity observed from AVHRR satellite data (actual simulations and observations are represented by points, 
while the lines correspond to moving averages).  Nemani et al., 2008, RSE 113:1497-1509.



Long‐term Phenology Measurements Lacking in Western US 

Ground phenology records since 2001. Boxes show: location (center of box); number of species
(box size); number of years observed at each site since 2001 (box color.)



Comparison of SOS Estimates from 
Multiple Methods Against Surface 

Observations
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Additional Indicators in Development

ClimateClimate
• Spatially continuous meteorological surfaces to 
supplement NPClime data products through 
visualization of spatial distribution of climate 
patterns

• Trend in average annual and seasonal max / min 
temperatures (maps, table)

• Anomaly map for 'snow‐off' date• Anomaly map for  snow‐off  date 
• Trend in % park with snow cover on Apr 1 (graph)

Landscape Dynamics
• Long‐term trends in maximum NDVI (map)
• Current persistent monthly anomaly map from 
MODIS (with overlays of fire bounds / insect 
damage)damage)

• Plot of percent of park experiencing anomaly month 
by month (graph)

• Annual land cover change maps from Kennedy et al., 
L dT d I&M P lLandTrendr I&M Protocol




