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Geostationary IR
Cloud top data
15-30 minute temporal
resolution

Passive Microwave (SSM/I)
Some characterisation of rainfall
~2 overpasses per day per

spacecraft, moving to 3-hour
return time (GPM)
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3D imaging of rainfall
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PERSIANN ALGORITHM

Precipitation Estimation from Remotely Sensed Information using
Artificial Neural Networks (PERSIANN)

The algorithm utilizes a neural network classification and approximation approach to derive
precipitation estimates based on IR data calibrated with microwave estimates.

Hourly Global Precipitation Estimates
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GEO (VIS/IR):
- Less accurate estimates
- Good global areal coverage with high temporal sampling

LEO (PMW):
- More accurate and less frequent estimates
- Areal Coverage 3 hour accumulation (Regional gaps)
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PERSIANN data

Spatial Resolution: 0.25° degree
Temporal Resolution: 3-hour

Source: HyDIS
http://hydis8.eng.uci.edu/hydis-unesco/
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PERSIANN-CCS data

Spatial Resolution: 0.04° degree
Temporal Resolution: 1-hour
Source: GWADI
http://hydis.eng.uci.edu/gwadi/
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Gauge Network

3 km Above Ground Level

WSR-88D Radar Coverage

et. Al, 2002
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Gauge Network

2 km Above Ground Level

et. Al, 2002
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WSR-88D Radar Coverage
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1 km Above Ground Level

Maddox, et. Al., 2002
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DROUGHT ANALYSIS

Drought Analysis Based on
Standard Precipitation Index (SPI)

Using Remotely Sensed Precipitation Data
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DROUGHT ANALYSIS

SPI Estimates: NCDC Gauge Precipitation Data
1-Month SPI Index; June 2007
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SPI Estimates: NCDC Gauge Precipitation Data
1-Month SPI Index; June 2007
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SPI Estimates: PERSIANN Satellite Precipitation Data
1-Month SPI Index; June 2007
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SPI Estimates: PERSIANN Satellite Precipitation Data SPI Estimates: NCDC Gauge Precipitation Data
Month SPI Index; _Month SPI Index; Jung
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DROUGHT ANALYSIS

SPI Estimates: NCDC Gauge Precipitation Data
-Month SPI Index; Jung
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SPI Estimates: PERSIANN Satellite Precipitation Data
-Month SPI Index;
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SPI Estimates: NCDC Gauge Precipitation Data
1-Month SPI Index; June 2008

SPI Estimates: PERSIANN Satellite Precipitation Data

1-Month SPI Index; June 2008
8 -—"7\._ I

UClrvine

University of California, Irvine

Center for Hydrometeorology & Remote Sensing, University of California, Irvine



§IEOROL 0g
st PN

s DROUGHT ANALYSIS

&

J
3
3
S
=
o
g(

)

SPI Estimates: PERSIANN Satellite Precipitation Data SPI Estimates: NCDC Gauge Precipitation Data
1-Month SPI Index; June 2008

1-Month SPI Index; June 2008
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RECONSTRUCTION OF LONG-TERM DATA dil
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Reconstruction of
PERSIANN rainfall data
back to 1983 based on
the available Inferred
(IR) data from GEO
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Reconstruction of
PERSIANN rainfall data
back to 1983 based on
the available Inferred
(IR) data from GEO
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Reconstruction of
PERSIANN rainfall data
back to 1983 based on
the available Inferred
(IR) data from GEO
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3-Month
Forecast

~ 30 Years
Satellite-Based Rainfall
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~ 60 Years
Ground-Based Rainfall

~ 30 Years
Satellite-Based Rainfall
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FLOOD FORECASTING

Application of Satellite Precipitation

Data to Flood Warning

UClrvine
University of California, Irvine

y of Califor 3

Center for Hydrometeorology & Remote Sensing, University of California, Irvine



‘High Resolution Data from Satellltes “}‘?

Radar Observation (2 km AGL) PERSIANN-CCS Estimates

summer 07-01-02 00:00 GMT
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'High Resolution Data from Satellltes

Radar Observation (2 km AGL) PERSIANN-CCS Estimates
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Quantile False Alarm Ration
(QFAR)
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MONTHLY QUANTILE BIAS

Monthly Quantile Bias
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ERROR DECOMPOSITION

Following Willmott (1981, 1982): MSE: Mean Squared Error
n (P P )2 P, : Satellite Estimates
Z sat ' ref
_i=1
MSE = - n Pref . Reference Measurements

Total MSE Systematic MSE Random MSE
n
* \2
Z (Psat - Psat)

Psat =a I:)ref +b

*
P... - Linear regression to reference measurements
a: Slope

b : Intercept
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Systematic Error (%)
(a) CMORPH Systematic Error (%)
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Systematic Error (%) Random Error (%)
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(a) CMORPH Systematic Error (%) (b) CMORPH Random Error (%)
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Bias adjustment of PERSIANN rainfall:

Fill-in missing PERSIANN rainfall by PMW-rainfall.

Stage I:

StageIl: Accumulation and Adjustment of PERSIANN rainfall
based on GPCP monthly rainfall measurement.

Stage III: Spatial and temporal downscaling of PERSAINN bias

estimates from monthly rainfall at 2.5 degree
to hourly at 0.25 degree.

Adjusted Hourly Rainfall (0.25°x0.25°)
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