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Infrastructure and data/products applications in fo rest monitoring

• FY-3A and the data/products

• CBERS and the data/products application

• HJ-1 and the data/products application

• Forest ground networks in China

Cases of Forest monitoring activities in China

• Fire Monitoring System in NSMC/CMA

• SE Asia forest research using GLAS data
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Fire Monitoring
near Los Angeles 
on Oct. 12, 2008

VIRR



*    May, 2009: Open the data and products for users

http://fy3.satellite.cma.gov.cn/
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� Time interval between adjacent track: 3 days

� Orbit: sun-synchronous recurrent and frozen orbit

� Mean altitude: 778Km

� Local time at descending node: 10:30 AM

� Repeat cycle :26 days

� Repeat cycle: 100.26 min

� Revolution/Day: 14+9/26

� Inter-track distance: 107.4 Km
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CBERS was jointly developed by China and Brazil since 1988CBERS was jointly developed by China and Brazil since 1988



CBERSCBERS--01/02 payloads01/02 payloads

CBERS-01: 
Oct. 1999 - Aug. 2003

CBERS-02: 
Oct. 2003 – present

Download for free based on 
research contract in China



CBERSCBERS--02B payloads02B payloads

CBERS-02B: Sept. 2007 - present



CBERSCBERS--03/04 payloads03/04 payloads

CBERS-03/04 will be launched in 2011



ApplicationsApplications of of CBERS CBERS –– Forest Fire monitoringForest Fire monitoring

Forest fire disaster in Anning county, 
Yunnan province, Mar. 29, 2006

Fire disaster monitoring, Lantao Island and Tuen

Mun Mountain in Hongkong, November 2007

Fire disaster in Inner Mongolia, May 2005
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� HJ-1 series satellites: HJ-1A, HJ-1B and HJ-1C

� “HJ” is the “environment” in Chinese for short

� HJ-1A/B were launched in Sept., 2008

� High spatial and high temporal resolution of HJ-1A/ B

� Currently, HJ-1A/B data are available for free base d on research 
contract in China

� HJ-1C is a SAR sensor, will be launched in 2009



HJHJ--1 payloads1 payloads



ApplicationsApplications of of HJHJ--1 1 –– Forest Fire monitoringForest Fire monitoring

Forest fire in Chayu county, Tibet, Dec 13,  2008

Estimating fire area using HJ-1A/B CCD and IRS images
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2004-10-08

2002-09-01

QuickBird 0.6m     EO-1 Hyperion 30m       Landsat TM  30m                                      MODIS-09 500m
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� Methods for monitoring forest canopy structural var iables 

� Case study in the Three Gorges Region of China



Forest crown closure change detectionForest crown closure change detection

� Li-Strahler model inversion to retrieve forest crown closure and detect the 
changes between two years (Zeng et al., 2008, Remote Sensing of Environment, 112(12): 4261-4271)

� Regional scaling-based endmember
extraction method for getting the model inputs 
(Zeng et al., 2009, International Journal of Remote Sensing, 30(6): 1385-1406)

� Spatial interpolation to achieve quantitative 
monitoring of forest canopy structural changes 
(Zeng et al., 2008, Canadian Journal of Remote Sensing, 34(3): 235-244)
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• Supported by the Chinese Academy of Sciences (CAS), was 
established in 1988. 

• It also consists of 36 ecological research stations representing
diverse ecosystems,

including 
• 14 stations for agriculture
• 9 for forest
• 2 for grassland
• 5 for desert
• 1 for marsh
• 2 for lake 
• 3 for marine ecosystems. 





������'#(������'#(������'#(������'#( Supported by the Chinese Academy of Sciences (CAS), was 
established in 2001.   Consisted of 8 Flux Towers
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Supported by the Chinese Academy of Forest (CAF)
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Products�Ö Fire Monitoring Image      
Hot Spot Map
Hot Spot Detection Information List
Hot Spot Extent Map 
Hot Spot Distribution Sketch Map
Hot Spot Frequency Statistics 
Burned Size Evaluation 

Users�Ö Ministry of Agriculture, 
National Forestry Administration,
National Remote Sensing Center
The State Council, 
Local Provincial Meteorological Office



Meteorological Satellite Data Real Time Receiving
(FY-1C,1D, NOAA-12,16,17, EOS/MODIS)

Data processing , Hot Spot Detection and Fire Monitoring  Products Generating

Fire Monitoring 
Image

Hot Spot Distribution 
and Statistics

Burned area 
Evaluation 

Analyzing 
Report

Fire Information 
List

Specific 
Products

Web 

Central 
Meteorological

Office

National Forestry
Administration

The Relevant 
Government 
Department 

Ministry of   
Agriculture

Provincial 
Meteorological 

Office

Management 
Department Local
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internet FaxVSAT, hard copy

Provincial Grass Land Fire 
Control Office

Verifying on the Spot



Website for Disaster 
and Environment 

Monitoring Products
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Fire Monitoring Image                         Hot Spot Map



Prediction for active fire field developing

Heihe

HeiheErlunchun

Erlunchun

Hot spot distribution · 2005 · 2006

May,23
May,24
May,25

May,26
May,27
May,28

May,29
May,30
June,3

Burned area developing in consecutive days

Two huge forest fire, Heihe and Erlunchun, occurred almost in same period, but their 
expanding direction were different. Heihe field expa nded mainly toward east, and Elunchun
in several direction. The hot spot distribution map  in 2005 and 2006 give some reasons .



Fire dangerous level prewarning
Using the hot spot information detected in the Northeast from 2000 up to May 
of 2006, we can generate a hot spot frequency grid in 0.5º*0.5º latitude and 
longitude, than make a hot spot frequency contour lines for these year and get 
remote sending fire dangerous index map. From this map, we can see that 
Heihe Region in the Northeast has 6 times per 100 km2 area each year, so 
should become a highest fire dangerous level region .



Furthermore, we can get the hot spot frequency contour maps for each month. 
From these maps, we can  see that the high frequency of hot spot in Heihe
Region is in Spring and Autumn when there are 4 times per 100 km2.



Hot Spot Distribution Statistics in political regio n Hot Spot Distribution Statistics in political regio n 
Summer season of 2003 Summer season of 2003 vsvs 20022002



Hot Spot Distribution Statistics in land utilizatio n type Hot Spot Distribution Statistics in land utilizatio n type 
Summer season of 2003 Summer season of 2003 vsvs 20022002
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SE Asia forest research using GLAS data------ An ong oing work





•The Sample Area of Lidar
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Figure 2. Canopy Height of  Regression and 
Integration Model
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• communication in data policy with relative 
agencies or departments

• regional cooperation in forest map, forest 
change, biomass etc. 
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