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Satellites provided key information 
for monitoring global climate, 
resources, and environment during 
the past decades.

Accurate high-level remote sensing 
products are urgently needed to address 
issues in achieving SDGs.
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From satellite observations to quantitative information

Property 
Retrieval

Retrieval methods: Visual inspection -> Statistical analysis -> Physical model-based retrieval

Radiometric calibration

Preprocessing

Retrieval algorithms

Geometric correction
Cloud screening

Atmospheric correction

Data production
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Global 1km long-term satellite products: 
GLASS products

Product applications:
• Environmental change

• Climate modeling

• Weather forecast
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Solar Radiation(2000-2021)

GLASS Product Samples
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Leaf Area Index (1981-2021)

FaPAR (1981-2021)

Surface Albedo (1981-2021)
Emissivity (1981-2021)

Fractional Vegetation Cover(1981-2021)



Coarse resolution products cannot 
satisfy the need for agriculture, 

resource, and environment 
applications; however, medium to 

fine resolution products are scarcely 
available.

Agriculture
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Coarse resolution products cannot 
satisfy the need for agriculture, 

resource, and environment 
applications; however, medium to 

fine resolution products are scarcely 
available.

Urban Environment
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Coarse resolution products cannot 
satisfy the need for agriculture, 

resource, and environment 
applications; however, medium to 

fine resolution products are scarcely 
available.

Arctic Environment
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CLARA 25km

MODIS 1km Landsat 30m
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 Fine-resolution observations from Landsat missions provide a reliable dataset
Ø Stable radiometric accuracy

Ø High geolocation accuracy

Ø Global coverage

Ø Long-term observations



Social-economic value of global medium resolution satellite products
Annual revenue of free Landsat data is estimated as 1.7B USD for the USA and ~0.4B for the 
rest world (2011 statistics); the numbers go up to 2.8B USD and 1.4B USD (2017 statistics)

Primary stakeholders

1.Food security

2.Land management

3.Environment monitoring
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Objectives: Global long-term fine-resolution multi-variable datasets (Hi-GLASS)

First stage: Global long-term datasets from Landsat observations
• Landsat data
• Temporal resolution: monthly
• ~ 10 variables

Second stage: High temporal frequency datasets
• Landsat & Sentinel-2 & MODIS data
• Temporal resolution: 5-10 days
• ~ 20 variables

Third stage: Spatio-temporally continuous datasets
• Multi-sensor data and data assimilation methods
• Temporally continuous
• Consistency among different variables
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Hi-GLASS Product Plan

Instantaneous products:
1. Land cover
2. Vegetation properties
3. Energy budget components
4. Water cycle components

Spatio-temporally 
continuous products

Baseline products

15



16

Content

01 Background Objectives

Product Development Application Examples

Future plans

03

05

02

04



Data Collection

More than 6M scenes of Landsat and Sentinel-2 data with a global coverage
Landsat 5: 1.77M scenes; Landsat 7: 2.14M scenes; Landsat 8: 1.48M scenes
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Hi-GLASS system: Capable for regional/global data production
ØData processing: HPC at Wuhan University（268 CPU nodes,100 GPU nodes）
ØData storage: Hi-GLASS data>7PB
ØAlgorithm integration: integrated data preprocessing and validated retrieval algorithms 
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Upgrading Data Organization and Management
Traditional data management: scene-based

New data management: pixel-based

Creating data cubes 
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Hi-GLASS Product Example
Surface Reflectance

Ø Atmospheric Correction
Ø Topographic Correction
Ø Cloud masking

Long-term fine-resolution (30m) multi-variable product suite
2020



Surface Albedo Land Surface Temperature Net Radiation

21

Hi-GLASS Product Example: Radiation Budget Variables 
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Fractional Vegetation Cover

Vegetation Index

Fraction of Absorbed PAR

Leaf Area Index

Gross Primary Productivity

Hi-GLASS Product Example: Vegetation/Carbon Cycle Variables
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Soil Moisture Evapotranspiration
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Hi-GLASS Product Example: Water Cycle Variables
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Application Example 1: Monitoring agriculture activity 
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30 m Phenology 500 m VIIRS product 

Water
Wetland
Urban (bare)
Urban (L intensity)
Urban (M intensity)
Urban (H intensity)
Deciduous forests
Evergreen forests
Mixed forests
Grassland
Woody land
Agriculture land

30m land cover

Inter-comparisons of 
phenology extraction 
results over different 
landscapes

Ø 30 m vs. 500 m
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Phenology extraction 
results

Crop type maps

27



Urban expansion extent Urbanization trends

Impervious surface from 2000 to 2019

Application Example 2: Monitoring urbanization and its climate impacts 

SDGs 11 & 13
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Ø GLASS and Hi-GLASS products show the 
different albedo trends in magnitudes;

Ø Coarse resolution dataset underestimated 2/3 
of the urbanization effects.
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Overall shortwave radiative effects from 
urbanization induced-albedo changes are negative;
Urbanization led to a net cooling effects.
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1986-2018 radiative forcing (W/m2) caused by albedo change

50

Kilometers

:

Shenyang

Beijing

Suzhou

Foshan

Shenzhen

Qingdao

Wuhan

Anshan

Shanghai

Dongguan

Wuxi

High : 40 Low : -40

31



32

Content

01 Background Objectives

Product Development Application Examples

Future plans

03

05

02

04



To implement a data 
fusion or reanalysis 
algorithm to generate 
spatio-temporally 
continuous products

Original satellite observations:
Low revisit frequency;
Cloud contamination.
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To implement a data 
fusion or reanalysis 
algorithm to generate 
spatio-temporally 
continuous products

Derived high-level product

Leaf 
area 
index
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Collaborations Needed

35

1. Satellite data sharing

2. Product algorithm development

3. Extensive validation

4. Product application



Welcome to use and help 
improve our Hi-GLASS 

products!

For information about Hi-GLASS 
product, please contact:

Tao He
taohers@whu.edu.cn

Hi-GLASS website:
higlass.whu.edu.cn
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