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Fig. 4. Accumulated rain (mm) from MiRS GPM/GMI (left panels) and observations from collocated Stage IV (right panels) for the months of (a) and
(e) January, (b) and (f) April, (c) and (g) July, and (d) and (h) October 2015. Areas in western U.S. are missing since no Stage IV estimates were produced over
these regions. Areas over Rocky Mountains and northern U.S. in January are missing due to frequent snow cover during which MiRS does not produce a rain
retrieval.
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Fig. 5.
2015, and (d) October 1, 2015.

TABLE III
CLEAR SKY TPW STATISTICAL ANALYSES

Surface Date No. of Points Corr. Bias Std. Dev.
Surface Date (x10%) Coef. (mm) (mm)
Land 2015-01-09 604 0.92 —2.53 6.89
2015-04-01 542 0.91 —1.76 5.99
2015-07-13 830 0.83 —1.60 7.04
2015-10-01 784 0.90 —1.16 6.27
Ocean 2015-01-09 1557 0.99 1.17 2.21
2015-04-01 1559 0.99 1.17 2.31
2015-07-13 1534 0.99 1.11 2.38
2015-10-01 1502 0.99 1.24 2.17
Snow 2015-01-09 458 0.86 0.36 1.44
2015-04-01 348 0.82 0.72 1.62
2015-07-13 26 0.82 0.89 3.05
2015-10-01 57 0.66 1.23 2.53
Ice 2015-01-09 138 0.74 0.29 2.46
2015-04-01 114 0.72 0.13 2.59
2015-07-13 234 0.91 0.11 1.97
2015-10-01 277 0.85 0.84 1.55

431 The most recent version (v11.2) has been extended to
432 GPM/GMLI. This study is intended as an introductory quanti-
433 tative assessment of the MiRS GPM retrieval products of RR,
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Geographical distribution of total precipitable water (TPW) biases uses ECMWEF as reference for (a) January 9, 2015, (b) April 1, 2015, (c) July 13,

TPW, and SWE using independent datasets. Global and regional
CONUS geographical distribution of surface precipitation is in
good qualitative agreement with SNPP/ATMS retrievals and
with the operational Stage-IV analyses. Quantitative evaluation
based on four months (one full month in each season) showed
that MiRS GPM RR performance is consistent with that seen
for MiRS RR from other operational satellites. TPW distribu-
tion is consistent with ECMWF globally with higher biases
over land than over ocean based on the four days (one day in
each season) of evaluation. As expected, among the four surface
types, ocean TPW has the best performance. This is consistent
with TPW performance seen from MiRS for other sensors and
from other microwave algorithms. SWE over northern hemi-
sphere was compared with the corresponding product based on
AMSR?2. Point to point comparison indicates good agreement
between the two.

Further investigations are underway including 1) evaluating
the impact of assumed radiometric uncertainty in each channel,
2) influence of each assumed a-priori hydrometeor background
constraints, 3) possible implementation of an a-priori temper-
ature and water vapor error covariance matrix specific to rainy
conditions, 4) exploring methods to distinguish convective and
stratiform (or mixed) precipitation types using, when available,
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Fig. 6. SWE distribution over the northern hemisphere retrieved from
(a) MiRS GPM, (b) AMSR?2 retrieval from JAXA algorithm for January 5,
2015, and (c) density scatter plot for one week of January 4-10, 2015.

signal differences between measurements in vertical and hori-
zontal polarization, and 5) use of an air mass-dependent set of
radiometric bias corrections instead of the current static cor-
rections. One of the important features of MiRS is that when
run in operations, it does not use any ancillary data. External
data for the surface (especially emissivity) from climatology
or for the atmosphere (water vapor, temperature) from numer-
ical weather prediction systems is anticipated to be beneficial
to the retrieval products, but needs to be quantified. Another

improvement path in MiRS is that particle size assumptions
in CRTM may not be optimal for all precipitation types (e.g.,
seasonal, regional, stratiform versus convective). Finally, the
impact of updated scattering tables (to be available in upcoming
versions of CRTM) that account for the effects of nonspherical
particles will need to be evaluated.
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