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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)

U. S Drought Momtor il 25, 2005
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Released Thursday, July 28, 2005

hittp: e t’Ulrgllt.llm.ﬂ'deﬂl'ﬂ Apthor: C. Tankersstey'd. Enfoe, NOAANESDISMNCDC

Based on a variety of field
information and significant
human interpretation.

Total Caolumn Soill Moisture Percentiles on 20050728
{wrt samples within a 11—day window in 1951-2004)

Based on running our VIC LSM
forced with real-time NLDAS

data. Index is the total column
soil moisture, (as a percentile).

Princeton University '39



August 2, 2005 assessment

Total Column Soil Moisture Percentiles on 20050804

Ughf MOHHOF August 2, 2005 {wrt samples within a 11—day window in 1951-2004)
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B DM Deoigh - Exceptional (Mo typa = Both Empacts)

USDA P (%) &
The Drowghi Monitar focuses on broad-scale condibions = | -~ e U

Local car ay wary, Koo accompanying bewd Summing N — _
far fareca 5 Heleased Thursday, August 4, 2005 1 =5 10 20 30 0 B0 =11 95 =1

http :-r-rdlll}l.lg ht.unl.edw'dm Aoy Michael Hayes, NDWC
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August 9, 2005 assessment

Total Column Soil Moisture Percentiles on 20050311
August 9, 2005 {wrt samples within a 11—day window in 1951 -2004)
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August 16, 2005 assessment

U.S_ Drought Monitor August 16, 2005 IfTE:th:]I Column Soil Moisture Percentiles on 20050818

wrt samples within a 11—day window in 1951 -2004}
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Released Thursday, August 18, 2005
hHFI i-”dl'ﬂl.lg ht.unledu'dm Apthor: David Miskus, JAWFRCPCNOAA
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August 23, 2005 assessment

U.S. Drought Monitor Ave:si 2.2
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Tatal Column Soil Maisture Percentiles on 20050825
{wrt samples within a 11—day window in 1951-2004)
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August 30, 2005 assessment

Total Column Soil Moisture Percentiles on 20050901
August 30, 2005 {wrt samples within a 11—day window in 1951-2004)
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September 6, 2005 assessment

Total Column Soil Moisture Percentiles on 20050908

Us Drought Monitor Sertembers, 2005 (wrt samples within a 11—day window in 1951 —2004)
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September 13, 2005 assessment

aled & 3. EDT

; Total Column Soil Moisture Percentiles on 20050915
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September 20, 2005 assessment
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Tatal Column Soil Maisture Percentiles on 20050922
{wrt samples within a 11—day window in 1951-2004)
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September 27, 2005 assessment
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October 4, 2005 assessment

Total Column Soil Moisture Percentiles on 200510086
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October 11, 2005 assessment
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October 18, 2005 assessment

Total Column Soil Moisture Percentiles on 20051020
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October 25, 2005 assessment

Total Column Soil Moisture Percentiles on 20051027
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November 1, 2005 assessment

Total Column Soil Moisture Percentiles on 20051103
November 1, 2005 {wrt samples within a 11—day window in 1951 -2004)
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November 8, 2005 assessment

Total Column Soil Moisture Percentiles on 20051110
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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

Total Column Soil Moisture Percentiles on 20051208
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December 13, 2005 assessment

Total Column Soil Moisture Percentiles on 20051215
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December 20, 2005 assessment

Total Column Soil Moisture Percentiles on 20051222
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December 27, 2005 assessment

Total Column Soil Moisture Percentiles on 20051229
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January 3, 2006 assessment

Total Column Soil Moisture Percentiles on 20060105
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January 10, 2006 assessment
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January 17, 2006 assessment

Total Column Soil Moisture Percentiles on 20060119
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January 24, 2006 assessment
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January 31, 2006 assessment

o, B L wrt samples within a 11—day window in 1951-2004)
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Development of the Drought Index

1) Retrospective Simulation

Forcings |=——=| VICLSM

2) Calculate Soil Moisture Index

Retrospective Soil Moisture
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Global Forcing Dataset

Reanalysis Observations Bias-Corrected
High temporal/low Generally low temporal/high High temporal/high
spatial resolution spatial resolution spatial resolution:

Princeton Global Forcing
CRU 50-year data set (PGF50)

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

GPCP

1997-, Daily, 1.0deg

P
NCEP/NCAR Reanalysis Uuw
1948-, 3hr, 6hr, daily, T62 —* | 1979-2000, Daily, 2.0deg
P, T, Lw, Sw, g, p, W P

TRMM
2002-, 3hr, 0.25deg
F)

n

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

PGF50
1948-2000, 3hr, daily, 1.0deg
P, T, Lw, Sw, q, p, W

|
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Global Retrospective Hydrology Simulations

VIC 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.

Call Enargy and Moisttre Fluxes

Mean seasonal relative saturation

Grid Cell Vagetation Coverage

N W

Layar 2 Soil Moklure, W

Input Parameters

Elevation

Dominant
Vegetation

Soil porosity

=]
n

Mean seasonal evapotranspiration (mm)
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Historic Global Drought Events
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Focus on African Drought
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Soil Moisture Trends (% saturation/year) 1950 - 2000

Non-parametric trend estimation
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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.
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African Drought Frequency (1950 — 2000)
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An N-month duration drought is defined as N consecutive months with total column saoill
moisture < 10" percentile. Data are taken from 1.0-deg daily VIC simulations driven by PGF50

near-surface meteorology data set. Princeton University g



Development of Global Real-Time Drought Monitoring

1) Retrospective Simulation -- DONE

2) Calculate Soil Moisture Index -- DONE WL«
3) Historical Drought Analysis -- DONE RN T
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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
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Thank you
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