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Introduction

With the Collection5 MODIS FPAR/LAI, we generated the improved
Collection5.1 (C5.1) MODIS GPP and NPP. Due to the limitation of
the availability of consistent daily meteorological data driver,
GMAO/NASA, we now have C5.1 MODIS GPP and NPP (GPP/NPP-
GMAO) from 2000 to 2006. To cover the entire period from 2000 to
2008, we used NCEP/DOE reanalysis Il (NCEP-II) to drive our
MODIS GPP/NPP algorithm. Both global NPP by GMAO and NCEP-
Il have significantly negative correlation with annual CO2 growth rate ,
confirming and implying that terrestrial primary production is the major
driver of annual CO2 growth rate. From 2000 to 2008, terrestrial NPP
reduced. NPP in North Hemisphere (NH) continues increasing, while
NPP in South Hemisphere (SH) decreased, counteracting the
increasing NPP over NH. A drying trend in SH is responsible for the
reduction in NPP in SH. We also have further improved MODIS
evapotranspiration (ET) and MODIS Global Disturbance Index
(MGDI) datasets to quantify water cycle and to detect ecosystem
disturbances at 1-km MODIS pixel level.

1. Global MODIS Total NPP Variation
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Correlations between NPP and inverted CO2 growth rate
are 0.89 for NCEP-II driven MODIS NPP from 2000 to
2008, and 0.85 for GMAO driven.

2. Spatial Pattern of NPP trend
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Spatial pattern of NPP trends from 2000 to 2008, with large

areas of decreased NPP in the South Hemisphere (SH).

3. Spatial Pattern of VPD and PDSI trend
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Spatial pattern of trends in Vapor Pressure Deficit (VPD) and
Palmer Drought Severity Index (PDSI). Both show a drying
trend in SH, leading to the reduction in NPP.

4 . MODIS Evapotranspiration (ET) validation at 76 flux
towers
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5. Spatial pattern of 7-year mean new version MODIS ET
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6. MODIS Global Disturbance Index (MGDI)
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Rucovery (wildfire) and non-instantaneous

/ disturbance (hurricane) and conceptual
diagrams illustrating the impact of
disturbances on the LST/EVI ratio over a
decadal time scale. Under normal
conditions, the MGDI values tend toward
nity, indicated by the multiyear mean of
1.0. Normal conditions exist within a
iy range of natural variability defined by
{':[_‘_\f wn ! ET T e fluctuations between wet and dry years
(LST__/ ETT eapest wmiltivearsmeanis — 10 (green zone). Disturbance causes
changes in the current year LST and EVI
values. In the case of wildfire (a), the
LSTmax increases and the EVimax post
/‘ decreases resulting in a larger current

year ratio relative to the multiyear mean

and a divergence from the range of
natural variability (in red). Hurricanes
hydrate the land surface dampening an
% immediate spike in LST and prolonging
“the die-back of damaged vegetation (b).
The MGDI value increases the year after
the disturbance event (in red).
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With MGDI, we can detect major ecosystem disturbances
at 1-km scale
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