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Outline of the Talk

1. Demonstration of the Princeton ‘nowcast’ of 
surface soil moisture and drought in the U.S.

2. Briefly discuss the technical approach

3. Application globally, with a focus on Africa

4. Future needs to help CEOP/WISE and 
IGWCOS.
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Realtime Drought Monitoring
(July 26, 2006 assessment)

Based on running our VIC LSM 
forced with real-time NLDAS 
data.  Index is the total column 
soil moisture, (as a percentile).
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Based on a variety of field 
information and significant 
human interpretation.
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August 2, 2005 assessment
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August 9, 2005 assessment
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August 16, 2005 assessment
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August 23, 2005 assessment
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August 30, 2005 assessment
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September 6, 2005 assessment
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September 13, 2005 assessment
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September 20, 2005 assessment
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September 27, 2005 assessment
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October 4, 2005 assessment
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October 11, 2005 assessment
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October 18, 2005 assessment
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October 25, 2005 assessment



Princeton University

November 1, 2005 assessment
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November 8, 2005 assessment
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November 15, 2005 assessment
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November 22, 2005 assessment
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November 29, 2005 assessment
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December 6, 2005 assessment
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December 13, 2005 assessment
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December 20, 2005 assessment
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December 27, 2005 assessment
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January 3, 2006 assessment
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January 10, 2006 assessment
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January 17, 2006 assessment
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January 24, 2006 assessment
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January 31, 2006 assessment



VIC LSMForcings Retrospective Soil Moisture

Development of the Drought Index

Fit beta distributionL-Moments
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1) Retrospective Simulation

2) Calculate Soil Moisture Index

3) Drought Analysis

Historic soil moisture

Calculate Index

Realtime soil moisture
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PGF50
1948-2000, 3hr, daily, 1.0deg
P, T, Lw, Sw, q, p, w

CRU
1901-2000, Monthly, 0.5deg
P, T, Tmin, Tmax, Cld

GPCP
1997-, Daily, 1.0deg
P

UW
1979-2000, Daily, 2.0deg
P

TRMM
2002-, 3hr, 0.25deg
P

SRB
1985-2000, 3hr, 1.0deg
Lw, Sw

NCEP/NCAR Reanalysis
1948-, 3hr, 6hr, daily, T62
P, T, Lw, Sw, q, p, w

Reanalysis
High temporal/low 
spatial resolution

Observations
Generally low temporal/high 

spatial resolution

Bias-Corrected
High temporal/high 
spatial resolution: 

Princeton Global Forcing 
50-year data set (PGF50)

Global Forcing Dataset
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Global Retrospective Hydrology Simulations

Elevation

Dominant 
Vegetation

Soil porosity

Mean seasonal evapotranspiration (mm)

DJF

JJA

MAM

SON

Mean seasonal relative saturation 

DJF

JJA

MAM

SON

Results

Input ParametersVIC Land Surface Model
• Three soil moisture layers;
• Variable vegetation coverage;
• Infiltration and runoff are  
controlled using a variable 
infiltration capacity curve; 
• Baseflow is controlled by a 
non-linear function for high 
moisture content. 
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Historic Global Drought Events

Africa, Aug. 1984 India, Sept 1966 Australia, Feb. 1983
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Focus on African Drought
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The linear trend is calculated as the slope of the linear regression.
The Mann-Kendall non-parametric trend is plotted with contours of 90, 95 and 99% statistical 
confidence levels. The significant trends in the Sahara and the Middle East are a result of 
monotonically decreasing soil moisture in the absence of precipitation.

Soil Moisture Trends (% saturation/year) 1950 - 2000

Princeton University

Linear trend estimation Non-parametric trend estimation



An N-month duration drought is defined as N consecutive months with total column soil 
moisture < 10th percentile.  Data are taken from 1.0-deg daily VIC simulations driven by PGF50 
near-surface meteorology data set.

African Drought Frequency (1950 – 2000)
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Development of Global Real-Time Drought Monitoring

1) Retrospective Simulation  -- DONE 

2) Calculate Soil Moisture Index -- DONE  

3) Historical Drought Analysis -- DONE 

Historic soil moisture

Realtime soil moisture

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Soil Moisture

C
um

ul
at

iv
e 

P
ro

ba
bi

lit
y

Princeton University

4) Real-time Drought Analysis – NEED REAL-TIME FORCINGS 
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GTS observations

ECMWF analysis

Satellite observations
(NASA, ESA, JAXA)



Development of Global Real-Time Drought Monitoring

1) Retrospective Simulation  -- DONE 

2) Calculate Soil Moisture Index -- DONE  

3) Historical Drought Analysis -- DONE 

Historic soil moisture
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4) Real-time Drought Analysis – NEED REAL-TIME FORCINGS 
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GTS observations

ECMWF analysis

Satellite observations
(NASA, ESA, JAXA)

CRITICAL TO CEOP, GEO/GEOSS AND IGWCOS
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Thank you


