1. Soll moisture Richards equation

Why was this not recognized in the past? Because free-drainage bottom
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boundary condition is dominant.

Solution: revised form of the Richards equation
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3. Global monsoon onset/retreat Summary
. .. : _ onset retregt . The numerical solution in CLM (and probably most other land
Normalized precipitable water (PW) index: models) cannot maintain the hydrostatic steady state solution of
NPW!I = (PW — PWmin)/(PWmax — PWmin) WE I S RE W 1 O the differential Richards equation. This problem can be solved
e ey by using the revised form of the Richards equation. This would

where PWmax and PWmin are the ten-year averages of the
annual max and min daily PW at each grid cell.

Improve the soil moisture modeling in CLM as well [Zeng and
Decker, 2008, J. Hydrometeor.; Decker and Zeng, 2008,

o o JAMES]
Proposed objective criterion:
The monsoon onset (or retreat) date for grid cell G is defined ‘ Developed a shrub submodel for the DGVM for the global
as the first day (d) when NPWI is greater (or less) than the competition of trees, grass, and shrubs. Use of MODIS land
Golden Ratio (0.618) for 3 ive d in 7 of the 9 cover data alone is not sufficient for the DGVM model
olden Ratio (0. ) O_r consecutive days In 7 of the evaluation (particularly for shrubs)  [X.D. Zeng et al., 2008,
cells centered at cell Gindaydord 1. " Global Biogeochemical Cycles]
Explanations: "3 consecutive days’, 9 cells’, "Golden Ratio’ o . " " | |
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[Zeng and Lu, 2004, J. Climate]
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