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Soil Moisture and Runoff simulation Toolkit (SMART)
• A GIS-based semi-distributed hydrologic modelling 

framework designed for large catchment scale 
simulations

• Computational efficiency is achieved by delineating 
topologically connected Hydrologic Response Units 
(HRUs) and series of equivalent cross sections (ECSs)

Vegetation Effects on Water Balance in SMART
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SMART
• Stream discharge (Q)
• Soil moisture (SM) 
• Evapotranspiration (ET)

Can satellite-derived LAI replace 
monthly LAI scaling in SMART?

2. Study Area

Ajami et al. (2017)

215002 (nutrient/light limited, N/L)

Shoalhaven River at Warri, NSW

• Area: 1,382 km2

• Grass: 27.1% / Tree: 72.9%

412028 (water limited, W/L)

Abercrombie River at Abercrombie, NSW

• Area: 2,631 km2

• Grass: 30.7% / Tree: 69.3%

Can satellite-derived LAI improve simulating 
catchment water balance in SMART ?
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3-① Results: Monthly Simulation of 412028 (W/L)
Rainfall

(mm/mth)

LAItree

LAIcrop

LAIpasture

SM
(m3/m3)

ET
(mm/mth)

Q
(m3/mth)

4. Discussion and Conclusions

• Dynamics of scaled and satellite LAIs are significantly different over
the two catchments

• Application of satellite LAI resulted in decreasing low and high peaks
in SM and ET respectively, but its impact on Q was insignificant

• Application of satellite LAI decreased NSE and R of the water limited
catchment but increased those of the nutrient/light limited catchment

• Further simulations over other catchments are necessary for
confirming the findings

412028 (W/L) 215002 (N/L)

Scaled LAI Satellite LAI Scaled LAI Satellite LAI

NSE (Q) 0.51 0.45 0.24 0.29

R (Q) 0.73 0.68 0.81 0.84
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