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Background

AOGEO three priority 
research areas

p Lancang-Mekong 
River Basin

p Tibet Plateau

p Small island countries

Deforestation

Air Pollution
Urban Expansion Forest Fires

ENSO and Indonesia Fires
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p T h e m a t i c  p r o d u c t s  
g e n e r a t i o n  
t e c h n o l o g y

p M o n i t o r i n g  a n d  
e v a l u a t i o n  
t e c h n o l o g y

p I n t e g r a t e d  
m o n i t o r i n g  s y s t e m

p H o t  a r e a s  
m o n i t o r i n g  a n d  
e v a l u a t i o n

p C r o s s - b o r d e r  
e x p e r i m e n t

p I n f o r m a t i o n  j o i n t  
r e l e a s i n g

 Facing on two major goals, this project establish three framework and gain five 
abilities to realize ecosystem monitoring, evaluation and service sharing over AO countries.

Background
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Research Content

1. Integrated ecosystem monitoring over Asia and Oceania and the 
software development

2. Analysis of ecosystem change under ENSO event and its driving 
mechanism in China and Australia

5. Dynamic monitoring of the air quality over Lancang-Mekong River Basin 
and analysis of ecosystem response and its driving mechanism

4. Monitoring of urban changes over Lancang-Mekong River Basin 
based on multi-scale high-resolution satellite data

3. Dynamic monitoring of forest ecosystem over Lancang-Mekong 
River Basin and analysis of its driving mechanism
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Technique Flowchart

Monitoring 
information 
release and 

sharing

Specifications of integrated remote sensing monitoring 
index system and technical procedure

Thematic 
product 

algorithm 
research

FY3、
MODIS、

GF1/2/5/6、
CBERS04、

Inversion 
algorithm 
research

Integrated monitoring 
analysis method

Integrated ecosystem analysis 
over Asia-Oceania hot areas

Analysis of the grassland change 
and its driving mechanism in 

China and Australia

Analysis of the forest cover change 
and its driving mechanism over 
Lancang-Mekong River Basin

Analysis of urban ecosystem 
changes over Lancang-Mekong 

River Basin

Analysis of the atmospheric quality 
and ecosystem response over 

Lancang-Mekong River Basin

Thematic 
product 

generation
uI n t e g r a t e d 

monitoring
uG r a s s l a n d 

monitoring
uF o r e s t 

monitoring
uU r b a n 

expansion
uAir  qual i ty 

monitoring 

Monitoring results verification

Integrated 

monitoring 

and 

analysis 

 

for typical 

ecosystem 

over Asia-

Oceania

AOGEO 

TG12 

Informatio

n sharing 

platform

Asia-

Oceania 

countries

Thematic product 
validation

 Products


 Platform

 &
 A

p
p

lication


 M

onitoring



6th AOGEO Developed 16 thematic 
products over Asia-Oceania

List of 16 thematic products

GF5/
DPC

CBERS
04

GF
1/6

ØTemporal spatial 
continuous time 
series

ØGenerated 
from Chinese 
satellites

Ø  Higher spatia l 
reso lu tion

ØNew products: 
to monitor the 
vegetation 
anomaly by 
ENSO events
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uWe constructed the method to extract vegetation anomaly intensity and sensitive areas under each ENSO events (El Niño 

and La Niña) based on long time series of LAI/NDVI products. （Wang C., et.al, 2022, GRL）

Improved Pearson’s chi-square test:

ü Exclude the impacts of non-ENSO periods
ü Identify El Niño and La Niña sensitive areas 

separately
ü Consider the uncertainty of vegetation anomaly response

Vegetation parameter 
anomalies

ENSO event 
classification

Significant 
abnormal 

value
Chi-square values

Vegetation 
sensitive areas

Conditional 
judgment

Yes

Yes
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Higher spatial resolution from Chinese satellitesSpatio-temporal Continuous forest cover

u Spatio-temporal continuous time series in rainy Lancang-
Mekong River basin were generated with proposed WAP 
method (Meng S.L., et.al, 2023）. 

u 30m forest cover product in Lancang-Mekong river Basin 
were generated （Meng S.L., et.al, 2023）

Forest cover in 2015 and 2022 (30m)

u 5m impervious surface product in Cambodian with CBERS04 
（Sun G.Y., et.al, 2022, ISPRS）

u 3.3km PM2.5 concentration were estimation based on 
GF5/DPC  (Bao F.W., et.al, 2022, IEEE TGRS）
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 Integrated monitoring & Reports
pWe explored the combined influence of ENSO and North Atlantic Oscillation (NAO) on Eurasian Steppe 

during 1982 – 2020 using five long-term LAI/NDVI products （Liu C., et.al, Science of the Total Environment, 2nd review）
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 Integrated monitoring & Reports
u We wrote technical specification to standardize the technical process of product generation, monitoring 

procedures, monitoring report template for ecosystem quality monitoring, vegetation response to ENSO, 
forest change, urban expansion, and air quality monitoring.

Peer reviewed
Panel meeting
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 Integrated monitoring & Reports
u The 2020 annual report on integrated remote sensing monitoring of ecosystems in Cambodia was generated. The report 

analyzes and assesses the distribution in 2020 and change characteristics of ecosystem quality, forest resources, urban 
expantion, air quality and the influence of ENSO events on ecosystems in Cambodia in recent decade. 

Urban
Imperious

ENSO
Influence

Forest 
Resources

Ecosystem
Quality

Air
Quality
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Integrated Remote Sensing Monitoring of Ecosystems in Cambodia 

(2020)

1. Rapid urbanization, deforestation, and ENSO 
influence resulted in decline of ecosystem quality 
in Cambodia. The average Ecological Quality 
Index decreased by 7.50% over the period of 
2010-2020.

2. The ambient air quality in Cambodia has shown 
an improvement tendency, with an average 
decrease of 7.88% in PM2.5 concentrations over 
the period of 2015-2020.

Poster

Cover
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 Platform & Application

u To promote the international sharing and provide convenient information services in Asia-Oceania region, we developed 
Asia-Oceania Environmental Monitoring Platform (AOEM). It showed the monitoring results of ecological quality, forest 
resources, unban expansion and air quality in AO regions, and also release the monitoring reports and products. 

http://121.36.229.60:6060/ 
Please visit:

http://121.36.229.60:6060/
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Asia-Oceania Environmental Monitoring Platform

 (AOEM) 
AO Ecological qualityGlobal Ecological quality

ENSO Influence Forest resource
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Asia-Oceania Environmental Monitoring Platform

 (AOEM) 
Urban impervious Air quality

Report downloading Dateset downloadingSpecification browsing
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Research Team  --  Chinese Teams

The project is hosted by AIRCAS, and joint by 5 domestic units

• Task1: Construct standard technical process of product generation, change analysis 
• Task2: Analyze grassland ecosystem change and its driving mechanism in the sensitive areas of climate change 

over China and Australia
• Task5: Remote sensing monitoring of atmospheric environmental quality and analysis of ecosystem response in 

Lancang-Mekong river basin

AIRCAS
Li Jing

Institute of Forest 
Resource Information 
Techniques, Chinese 
Academy of Forestry

Meng Shili

• Task3: Dynamic forest ecosystem monitoring based on remote sensing data and the analysis of its 
driving mechanism in the Lancang-Mekong River Basin.

China University of 
Petroleum（East China）

Sun Genyun
• Task4: Urban ecosystem dynamic monitoring of in the Lancang-Mekong River Basin based on multi-

scale high-resolution satellite data.

Shandong University of 
Science and Technology

Sun Lin

China Centre For Resource 
Satellite Data and 

Application
Luo Yiping

Huazhong Agricultural 
University

Xu Baodong

• Task4: Develop preprocessing technologies such as cloud and cloud shadow detection, atmospheric 
correction for high-resolution satellite data

• Task4: Provide 5m panchromatic and 10m multispectral images of CBERS-04 in ASEAN region and 2m 
panchromatic and 8m multispectral images of GF-1 and GF-6 satellites

• Task1: Produce integrated monitoring products over Asia-Oceania region and analyze the spatial 
characteristics of ecosystem changes over Asia-Oceania region in the past 40 years

Leader
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• Task5: Evaluate the contribution of fires to urban ambient air, and estimate the daily exposure risk 
of population weighted average

• Task2: Analyze the temporal and spatial characteristics of the influence of ENSO events on 
grassland and the driving mechanism of ENSO events

UTS, Australia
Alfredo Huete

GDEKI, Ministry 
of Environment, 

Cambodia
Chiven LENG

UNSW, Australia
Xiuping Jia

• Task4: Construction of multi-scale impervious surface extraction technology system integrating 
multi-level feature learning and integrated classification

• Carry out the joint validation of ecosystem monitoring products of urban ecosystem change.

CSIRO, 
Australia

Tapas K Biswas

• Task1: Promote the sharing and application of vegetation parameter products and integrated 
ecosystem monitoring platform in the world

• Carry out the joint validation of ecosystem monitoring products based on the ground observation of 
CSIRO

• Task3 & 4: Carry out ground observation and investigation 
• Promote the sharing of remote sensing monitoring products and monitoring  demonstration of forest 

change and carbon storage, unban expansion, etc.

Co-leader

Research Team  --  Overseas Teams
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We are looking for the cooperative partners in Asia-

Oceania countries to jointly make the monitoring, release 

the national report, and apply the platform!
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