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. Global Inventory and Mapping System (GIMMS)

. Moderate resolution Imagine Spectrometer (MODIS)
. Normalized Difference Vegetation Index (NDVI)

. Vegetation’s greenness

Seasonal variability

. Intra annual

. Inter annual

. Long term directional Trend

. Seasonality

0. Remainder
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1. United States Geological Survey Land Processes
Distributed Active Archive Center

2. Bidirectional Reflectance Distribution Function
3. Maximum Value Composite
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1. Hierarchical Data Format (HDF)
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ABSTRACT

Over time, environmental and human factors have caused positive and negative changes in the
quantity and quality of vegetation, and these changes will continue. Vegetation greenness trend may
be either increasing (Greening) or decreasing (Browning). Understanding the factors creating these
changes and detection of trends in the past and future, would be useful for managers and decision
makers. This study investigates the long-term changes in Kurdistan vegetation greenness by using the
16-day composite MODIS NDVI time series for 20002017, and 414 images with 250-m pixel size.
The coordinate system of MODIS data was converted from the sinusoidal to the geographic map
projection and a time series of data was created. After seasonality removal in the time series data, the
long-term trend analyses were performed using parametric ordinary least squares (OLS) regression
and non-parametric Theil-Sen and Mann-Kendall methods at pixel by pixel basis. Both OLS and
Theil-Sen represented the similar result and indicated a slight increase in NDVI i.e., the poor
greenness during the study period. According to the Mann-Kendall trend analysis, about 97 % of the
province experienced a slight increasing and 2.46 % showed decreasing trend. However, based on the
Kendall significance test, only 12 % of the province had a significant increasing or decreasing trend at
1 % confidence level and the rest of the area showed a slight and negligible increasing trend.

Keywords: Long term trend, Time series, OLS, Theil-Sen, Mann-Kendal, Greening, Browning,
MODIS-NDVI.
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