Mapping the Heilongjiang Basin LULC with
MODIS 250 m NDVI time series data
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x Land use/land cover (LULC) data sets are primary inputs for
environmentalmodeling and monitoring, natural resourcesmanagement,
policy makings,andglobal climatechangeanalysis

x Thepurpose®f theresearch

A To investigatethe feasibility of usingMODIS 250m NDVI time-seriesdata
to identify LULC in theHeilongjiangRiver Basin(AmurRiver BasinAMB);;

A To develop classification methodology for updated LULC information
retrieval using a nearly continuoushigh-quality datastreamthat could also
beusedto supporiphenologybasedcovertype classification

A To provide updated annual step LULC information for environmental
modellingandnaturalresourcesnanagement
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The area of Heilongjiang River (Amur River) Basin regions is about 2,095,000 km?;
Land cover: boreal evergreen conifer-deciduous broad leaf mixed forests,
deciduous broad leaf forests, and shrublands, typical steppes and desert steppes;
The study area is characterized by a temperate continental monsoon climate.



MODI S data preprocessing Procedure

Dataset export,Layer stacking,Splicing,Subarea clipping and Reproj ecting

MODIS/NDVI Times-series dataset MODI S Reflectance times-series dataset
NDVI high quality time-series datasets Brightness index,Water index(NDWI)

Reconstructed by Savizky-Golay filter
Assisted database

NLCD_2000
Principal component transform bands, 1: 1million vegetation type map
Phenological character bands MODISimage

(NDVImax,NDVImin,NDVIstd) IE;aEngqugrcl;v'cB

LULC Mapping with Stratified Unsuperized Classification with Regional Confined Mask

Classification accuracy evaluation

Dataset of LULC categories in
the ARB in 2001 and 2007
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MOD13Q1: 16-day composite MODIS NDVI Product , 250m;

Tiles:H25v03,H26v03,H25v04 ,H26v04 H27v04 ,H27Vv05;

Time: January 2001 to Decemeber 2001 (Jan to Dec, 2007);
Duration Series: twenty-three 16-day composites for each tile;

Source: USGS EROS Data Center (http://edc.usgs.gov/)

Landsat TM/ETM+ imagery data in year 1999-2002 for evaluation
and AOI selection to assess LULC accuracy from Modis 250 NDVI

time series data of the concurrent year.


http://edc.usgs.gov/

x NDVI time series generation

NDVI time series contain noise, caused by cloud contamination,
atmospheric variability, and ddiirectional effects.

x How to minimize NDVI time series data noise?
Earlier: MVC (Maximum Value Composite)

In the last decade: GWMIVC, BISE, FourierBased Fitting methods and
asymmetric function fitting methods, etc;

In this research: A simple but robust method based on the Savitzky
Golay filter (Chen et al, 2004), to more efficiently reduce contamination in
the NDVI data.
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Modis-NDVI-250 class

Class description in this study

Evergreen needle leaf forest

Dominated by evergreen needle leaf trees with a percent canopy cover greater than 6(

D%.

Deciduous needle leaf forest

Dominated by with deciduous needle leaf tree with a percent canopy cover greater tha
and height exceeding 2 m.

n 50%

Deciduous broad leaf forest

Dominated by with deciduous broad leaf tree with a percent canopy cover greater than
and height exceeding 2 m.

60%

Mixed forest

Dominated by mixed trees types with a percent canopy cover greater than 50% and hq
exceeding to 2 m.

ight

Shrubland Vegetation cover (woody or herbaceous) af3@.

Dry cropland Land dedicated to the production of rain fed crops in the summer.

Paddy rice Land dedicated to the production of rice with summer irrigation practice.
Wheat Cropping land with spring wheat planting practice

Wetland Lands with permanent mixture of water and herbaceous or woody vegetation.
Water body Permanent water bodies, including lake, river and tanks

Built-up Covered by buildings or other mamade structures

Salinity/sandy land

Land affected by salinity problem or covered by sand with sparse desert steppe.

High density grassland

Lands with herbaceous types of cover. with a percent canopy cover greater than 60%

medium density grassland

Lands with herbaceous types of cover. with a percent canopy cover greater-8G# 30

Low density grassland

Lands with herbaceous types of cover. with a percent canopy cover less than 30%




Hybrid Classfication<

Land cover classification scheme

Easy identification land i
cover classes
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Hard identification land
covers class

Unsupervised classification with ISODATA

Stratified Hierarchy Decision Tree Approach
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E Water body and Barren Retrieval
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B_brightness = 0.396*B1+0.472*B2+0.335*B3+0.383*B4+0.394*B5+0.343*B6+0.296*B7

Water body:” B4-B6~ >-500 and NDVImax<6000
Salinity affected and sandy land: B_brightness>6500 and NDVImax<6000
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E Forest Extraction Methodology

Principal Component Analysis
ISODATA clustering method

. Methods for subclass forest classification
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