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Phenology 
 Direct observation  - life cycle events 

 National Phenology Network 
 I&M Plant Phenology Monitoring Protocol: 

 Northeast Temperate Network 
 California Phenology Project 

 
 Remote sensing - land surface phenology 

 seasonal pattern of variation   
 vegetated land 
 Normalized Difference Vegetation Index (NDVI) 
 Enhanced Vegetation Index (EVI) 

 
 Monitor seasonal change 
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Data Sources 

 North American Carbon Project Phenology Product 
 NASA, GSFC 

 MOD09PHN: MOD09EVI, MOD09NDVI 
 250m spatial resolution 
 8-day temporal resolution 
 MOD09PHN is derived from spatially gap‐filled and 

temporally smoothed MOD09 estimated EVI and NDVI 
 Phenology metrics are derived from TIMESAT using a 

smoothing function 
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Key References for TIMESAT Metrics  
 Jönsson and Eklundh. 2004. Computers & Geosciences 

30(8): 833-845 
  
 Gao et al. 2008. IEEE Geoscience and Remote Sensing 

Letters, 5(1): 60-64 
 
 Tan et al. 2011. IEEE Journal of Selected Topics in 

Applied Earth Observations and Remote Sensing, 4(2): 
361-371 
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Phenology Metrics 
1. greenups 
2. browndowns 
3. season lengths 
4. base levels 
5. peak dates 
6. max peak values 
7. amplitudes 
8. greenup rates 
9. browndown rates 
10. large integrals 
11.small integrals 
12.annual maximum value 
13.annual minimum value 
14.annual mean value 
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Software Requirements 

 ArcGIS 10.0 
 

 Python 2.6 installed to work properly with ArcGIS 
 

 R statistical package version 2.14 
  
 Adobe Reader X 

 
 Internet connection for ArcGIS Image Services 
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Running the Tools 
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Running the Tools 
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year greenups_count greenups_max greenups_mean greenups_median greenups_min greenups_std
2000 225 111 89.52888889 94 28 16.9036567
2001 225 100 85.85333333 87 49 6.55240753
2002 225 95 85.47555556 86 44 5.429186784
2003 225 93 82.66222222 85 45 6.368788089
2004 225 93 80.90666667 85 31 9.407571419
2005 225 94 80.29333333 83 17 9.980567786
2006 225 93 80.31555556 82 52 7.588469486
2007 224 102 75.73214286 80 21 15.24559781
2008 225 101 90.05333333 93 53 8.671629348
2009 225 95 85.04444444 87 44 8.580483166
2010 225 94 81.24888889 82 68 4.122600162
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