The global hydrologic cycle and it’s sensitivity to climate variability and change

FERGUSON LAB.

[Satellite remote sensing of
land surface-atmosphere interactions]

Department of Human and Social System

http://hydro.iis.u-tokyo.ac.jp/~cferguso
Global Hydrological System

Department of Civil Engineering

Integrating satellite remote sensing to improve
monitoring and modeling of terrestrial hydrology

Remote sensing of the water budget
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Figure 2: 4/6 sensors on the NASA Aqua satellite platform, which

estimate der|ved entirely from satellite remote sensing without bias correctlon X N
Y 3 form the observational basis for much of Dr. Ferguson’s research.

Dr. Ferguson’s research focuses on quantifying the mean state and variability of the hydrologic cycle (Fig.
1), its sensitivity to climate and global change, and the predictability of change through the quantitative
application of satellite remote sensing and modeling (Fig. 2). The value of remote sensing observations is
that they integrate process heterogeneity and anthropogenic controls (e.g., land cover/land-use change,
irrigation, reservoirs, and inter-basin transfers) that are either missing or imperfectly represented in
models. They also provide global coverage from a consistent observing platform, which makes them the
only feasible means for studying across-scale processes over extended periods of time. Dr. Ferguson’s role
is to realize the extraordinary potential that the existing, unprecedented records of remote sensing land
surface state, radiative forcing, and atmospheric profiles have to offer. Dr. Ferguson specifically focuses on:
(1) multi-sensor satellite remote sensing of atmospheric profiles, soil moisture and evapotranspiration; (2)
land-atmosphere interactions; (3) climate model evaluation, and (4) diagnosing the hydrological response
to climate change.
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Dr. Ferguson was the first to show that land-atmosphere coupling in models —on a global basis- was
unrealistically strong when compared with satellite-based estimates (Fig. 3).
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