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Satellite Climate Data Records (SCDR)

Satellite-based Essential Climate 
Variables (ECVs)  identified by 
GCOS /UNFCCC;

Data and information for impact 
analyses of Climate (e.g., drought);

Input for climate and ecosystem 
modelling (e.g., land surface 
scheme; carbon and water budget).

Surface Albedo/BRDF

Land cover/vegetation type: moderate 
resolution, high resolution

Leaf Area Index

fAPAR - Fraction of Absorbed 
Photosynthetically Active Radiation

Snow/cover fraction

Glaciers/Ice Caps: area/elevation 
change- limited coverage

Goal: to produce long-term consistent satellite based time series of 
terrestrial variables for climate change and natural resources related studies.



Satellite Climate Data Records (SCDR)

CCRS MODIS data: 

• generated from L1B swath data (no ISIN proj.);

• cover entire country;

• available since 03/2000 @ 10-day intervals;

• 7 spectral bands (B1-B7);

• 250m spatial resolution (downscaled B3-B7);

• better cloud screening;

• improved atmospheric correction;

• New BRDF model (separate snow & snow-free 
pixels);

• Improved retrievals of snow fraction and snow 
grain size;

• Improved parameterization of hot-spot 
(POLDER-based);

• Include deep water and sea-ice.

This goal is achieved by combining time series of observations from multi-satellite 
sensors including AVHRR, MODIS, VGT, MERIS, etc., using consistent technology.

CCRS AVHRR data:

• cover entire country;

• 5 or 6 channel radiometer 
(optical and thermal);

• 1km spatial resolution 
(B1,B2,B3A);

• available since 1979 (complete 
record since 1985);

• reprocessed to address 
consistency issue among 
different sensors;

• improved geo-reference 
accuracy.



EO-Based model and high-level products
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• Built on the EALCO
model and the wealth 
of remote sensing 
products at CCRS

• Multi-source data 
integration & 
assimilation

• High-level products 
generation

• Ecosystem future 
scenarios & 
assessment

• Data acquisition
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Radiation Energy Water Carbon Nitrogen

Gap probability-based successive orders of 
scattering approach that includes heterogeneity 
of stands and crown elements and the multiple 
scattering of radiation. Multi-canopy layers and 
multi-wavelength for solar radiation calculations. 
Separation of direct and diffuse radiation compo-
nents. Outputs include surface (spectral) albedo, 
canopy (layer) and soil/snow surface solar radia-
tionabsorption, and longwave radiation balance. 
References: Wang et al. (2002a); Wang (2005); 
Wang et al. (2007).

Numerical solution of energy balance equations for 
canopy and for underlying soil/snow. Canopy 
energy balance coupled with plant water and CO2
dynamics. Multiple (user-defined) soil layers and 
self-prognostic (dynamic) snow-layering scheme for 
heat transfer using finite difference method. Outputs 
include canopy, soil and snow sensible and latent 
heat exchanges and their physical variables such as 
temperature, heat flux, soil freeze and thaw, and 
snow depth and snow coverage fraction. 
References: Wang et al. (2002b), Wang (2007).

Numerical solution of dynamic water balance 
equation of soil-root-canopy-atmosphere system. 
Multi-layer hydraulic resistances for soil and roots 
(radial and axial). Atmospheric and physiological 
control on evapotranspiration through solving the 
plant energy-water-intercellular CO2 dynamics. 
Groundwater exchanges with upper soils. Outputs 
include evaporation/sublimation, transpiration, run-
off, groundwater recharge, dew and frost, and soil 
water content. References: Wang et al., (2002b), 
Wang ( 2007), Zhang et al. (2007).

Identification of five plant tissues and  seven soil C 
pools. Identification of sunlit vs. shaded leaves. 
Photosynthesis using Farquhar model. Respiration 
includes plant maintenance & growth (autotrophic) 
respirations and soil microbial (heterotrophic) 
respiration in each soil layer. Model determined 
plant phenology, tissue growth and development, 
and stand chronosequence. Outputs include gross 
primary production, net primary production, net 
ecosystem production, and plant and soil C 
conditions. References: Wang et al. (2001, 2002c).

Nitrogen (N) balance among atmospheric 
deposition, ecosystem leaching, management 
(e.g., fertilizer), and plant and soil N contents. 
Plant and soil N balanced by root N uptake and 
litterfall. Root N uptake including both active and 
passive N transfers in the soil-root system. 
Identification of 5 plant and 7 soil N pools 
corresponding to the carbon pools. Outputs 
include plant root N uptake, soil N mineralization 
and immobilization, and the N biogeochemical 
cycles. References: Wang et al. (2001, 2002c).
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Ecological Assimilation of Land and Climate Observations
– The EALCO model

EO Data Assimilation SystemSurface/canopy radiation budget 
(fAPAR, net radiation, etc.);

Surface/ecosystem carbon cycle 
(GPP, NPP, NEP, etc.); 

Surface water cycle (ET, runoff, 
groundwater recharge, soil 
moisture, SWE, plant water 
content, etc.);

Surface energy balance (sensible 
& latent heat fluxes, soil/snow 
temperatures, freeze/thaw, etc.);

Nitrogen cycles (mineralization, 
immobilization, plant N uptake, 
leaching, etc.);

Plant growth & development 
(phenology, biomass change, 
etc.).
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fAPAR in Canadian prairie 2000-2008
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NDVI anomaly, Canadian Prairie, 2000-2003
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Drought and plant stomatal response
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