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Princeton Drought Monitor (April 23, 2009)

Total Column Soil Moisture Percentiles on 20090423
(wrt samples within a 489-day window in 1951-2004)

Contours show the changes in quantiles in the last 7 days.
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Development of the Drought Index

1) Retrospective Simulation

Forcings i

VIC LSM

2) Calculate Soil Moisture Index

Retrospective Soil Moisture
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3) Drought Analysis
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Global Meteorological Forcing Dataset

| Reanalysis Observations
High _temporal/!ow Generally low temporal/high
spatial resolution spatial resolution
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Bias Correct and Downscale

e corrected rainday statistics, gauge undercatch

e removal of biases in monthly P, T, DTR, SW, LW
e removal of spurious trends in SW

e adjustment for elevation effects

e downscale in time and space

Global Forcing Dataset
High temporal/high
spatial resolution, bias corrected,
trend corrected, etc...




Realtime Drought Monitoring
(Oct 2, 2008 assessment)

Tatal Column Soil Moisture Percentiles on 20081002

(wrt samples within a 49—-day window in 1951-2004) )
: U.S. Drought Monitor sSererbe, 208
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Based on running our VIC LSM Based on a variety of field
forced with real-time NLDAS iInformation and significant
data. Index is the total column human interpretation —
soil moisture, (as a percentile) — subjective, can’t be used in
objective, can be used in forecasting..
forecasting. Princeton University ')




Water Cycle and Drought Monitoring
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http://hydrology.princeton.edu/monitor
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Terrestrial water cycle (evaporation, runoff, soil
moisture, snow) simulated using the VIC land surface
model, forced by observed and remotely sensed
precipitation and temperature Princeton University ‘9




Historical Drought Quantiles
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Severity-Area-Duration (SAD) Analysis
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Severity, S=Dx I
Extent, A = area in drought (perhaps contiguous)
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Severity-Area-Duration (SAD) Analysis
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Severity

SAD Analysis
Most Severe Events Globally, 1950-2000
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Princeton Seasonal Hydrologic Prediction System

Seasonal Climate Forecasts
from Dynamical Climate Models
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Drought Forecast Ensemble Distribution

Mean

Inter-quartile
Range

Distribution of Soil Moisture Index
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CFS Drought Forecast (Ensemble Median and IQR)

Experimental Drougt Eatimatea based an CFS Forecaat

Tatal Column $Soil Moisture Percentiles {(Median of Full Ensemble)
JUN2009 (Init: 20090401)
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Distribution of Soil Moisture Index

Threshold

P { SM < threshold}
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Distribution of Soil Moisture Index
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CFS Drought Forecast (Probability Map)

Experimental Drought Forecast basad an CFS Forecasat
Probability of Total Sail Moisture below 20th Percentile
JUN2009 (Init: 20090401)
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Drought Forecasts and Verification

April forecast, initialized 2009-02-01 April 23, 2009 VIC, Drought Monitor
Experimental Drought Forecast based on CFS Forecaat Total Column Soil Moisture Percentiles on 20090423
Probability of Total Soil Maisture below 20th Percentile (wrt samples within @ 49—day window in 1951-2004)

APR2009 (Init: 20090201)

Cantsurs show the changes in quantiles in the last 7 days.
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Conclusions

A drought index based on soil moisture distributions
from a land surface model (LSM) offers an object
index for both monitoring and forecasting.

Thank you — Questions?
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