
Patrick Meyers1, Ralph Ferraro2, Nai-Yu Wang3, Paul Chang2

(1)CICS-MD/ESSIC, University of Maryland, College Park, MD. (2) STAR/NESDIS/NOAA, College Park, MD.
(3) I.M. Systems Group, College Park, MD.

Validation and Monitoring of NOAA's AMSR2 Precipitation Product

FIG. 2 – Average daily rain rates from GPROF2010V2 (top) and Global Precipitation
Climatology Project (GPCP; bottom) for January and July 2013 show the algorithm
sufficiently captures major regional precipitation features.

Comparisons of GPROF2010V2 and GPROF2014
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GPROF2014 is being considered to become NOAA’s operational precipitation algorithm
for AMSR2. Unlike GPROF2010V2, GPROF2014 uses a Bayesian approach for all
retrievals. Initial comparisons of GPROF2010V2 and preliminary GPROF2014 data show:

• GPROF2014 can calculate lighter precipitation over land in stratiform regimes
and reduces low-end noise found in GPROF2010V2 retrievals.

• GPROF2014 produces smaller areas of heavy convection over land.
• Typically agree on the spatial extent of rain field.
• Ocean retrievals are similar. Differences can be attributed to an updated a-

priori database and different L1B brightness temperature corrections.

RMSD (mm/hr) Land Ocean Overall

Requirements 5.0 2.0 –

TMI & TMPA 3.1 1.2 1.6

AMSR2 & TMI 3.6 1.2 1.8

AMSR2 &TMPA 3.1 1.4 1.9

NOAA has reaffirmed its commitment to monitoring the global hydrological
cycle with continued support for its latest satellite missions. In a partnership
with the Japanese Aerospace Exploration Agency, the Global Change
Observation Mission – Water 1 (GCOM-W1) was launched in early 2012 as part
of the Joint Polar Satellite System (JPSS). GCOM-W1 is equipped with the
Advanced Microwave Scanning Radiometer (AMSR2) to monitor global rainfall
rates, total precipitable water (TPW), cloud liquid water (CLW), wind speed
(WSPD), and sea surface temperature (SST).

Introduction

FIG. 1 –Collocated rain rate measurements between TRMM/TMI and GCOM-W1/ AMSR2
within +/- 30 minutes. RMSE values met program accuracy requirements of 5 mm/hr and 2
mm/hr over land (left) and ocean (right), respectively.

Table 1 – Root mean squared
differences for NOAA’s AMSR2
precipitation product compared to
TRMM 2A12 and 3B42 (TMPA)
retrievals.

FIG. 3 – Comparison of GPROF2010V2 and GPROF2014 rain rates for AMSR2 over land
(left) and ocean (right). The ocean algorithm is similar between versions of GPROF, while
the approach over land changed from an empirical relationship to a Bayesian inversion.

FIG. 4 – Example of rain rates retrievals
from GPROF2010V2 (upper left) and
GPROF2014 (lower left). NMQ rain rates
(above) are used as a ground-truth for
validation. GPROF2010V2 rain rates are
driven primarily by the 89-GHz channels,
whereas GPROF2014 has more sensitivity
to lower frequency channels, particularly
18- and 37-GHz.
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FIG. 5 – Examples of standard products produced as part of CICS-MD routine validation.

Scientists at the Cooperative Institute for Climate and Satellites at the University
of Maryland (CICS-MD) are actively involved in precipitation algorithm
development and validation. Figure 5 demonstrates several monitoring tools
routinely produced at CICS-MD. (a) Simple swath-level scatter plots comparing
collocated GPROF measurements to NMQ instantaneous rain rates for the frontal
system in Fig. 4. (b) Histogram of rain rates from GPROF and NMQ measured from
single orbit data. (c) Google Earth interface mapping the most recent 24 hours of
AMSR2 data. Users can select overlays of SST, TPW, CLW, WSPD, and rain rate. (d)
Spatial comparison of GPROF and NMQ detection of precipitation. Graphical
representation of 2 x 2 contingency tables for calculation of false alarm ratio,
probability of detection, and critical success index. (e) Automated swath-level
comparisons of Stage IV 1-hour rain accumulation compared to GPROF2010V2
retrievals.

CICS-MD Precipitation Validation and Monitoring Suite

Summary

NOAA’s operational rain rate algorithm for AMSR2 is GPROF2010V2. Global
comparisons of AMSR2 measurements to gauge, radar, and satellite rain rates
demonstrate GPROF2010V2 exceeds project accuracy requirements. GPROF2014,
developed for the Global Precipitation Measurement (GPM) mission, is being
considered as a potential replacement for the AMSR2 operational algorithm as it
becomes more accurate and stable. CICS-MD has several validation and
monitoring tools to track performance of satellite precipitation measurements
which can be used in coordination with JPSS, GPM, and GOES-R programs.


