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2. Data Sources

The nnHIRS data are the HIRS temperature and water vapor retrievals (Shi et al., 2012) that
are further processed by the ISCCP team to produce globally filled 3-hourly data products.

spatial

* Atmo

and temporal resolution.

Changes in the inputs and algorithm are as follows:
* Synchronized algorithm with version used by NASA CERES (Rose et al. 2006).

spheric aerosols were added.

 Beta version of ISCCP H cloud properties used.
* Beta version of ISCCP nnHIRS temperature and humidity used.
» Usage of a newly derived Princeton land surface temperature and diurnal Seaflux sea
surface temperature for surface skin temperature
» Updated ozone profile with GISS ozone and MEaSUREs GOZCARDS.

» Updated maps of surface topography, vegetation type, and snow/ice by ISCCP.

The NASA/GEWEX (Global Energy and Water Exchanges project) Surface Radiation
Budget (SRB) project produces longwave and shortwave radiative fluxes for the surface
and top-of-atmosphere (TOA) (see, Stackhouse et al., 2011). The primary inputs of
cloud and meteorology data have been undergoing improvements in quality and

The purpose of this study is to explore the effect of the changes of clouds and
meteorology on longwave fluxes at the surface and TOA.

The cloud properties are beta products from the next version of ISCCP data (called H Series)
that provide radiances and cloud/surface retrievals for all 8-10 km pixels include in ISCCP B1
(previous version subsampled to 30 km). Satellite calibration and cloud retrievals have been
updated and an additional cloud type of high water clouds has been added to the properties.

4. Flux Comparisons as a Result of Differing Meteorological Inputs

In this section we isolate the flux differences that result from changing meteorological profiles. The flux differences shown here are
holding the cloud properties constant by only using the ISCCP HX data. In addition to comparing different meteorological data sets
that have been used in the longwave algorithm, we compare integrated temperature and moisture fields from RSS and NVAP-M.

ISCCP nnHIRS — RSS V3, TLT
Annual average 2007

ISCCP nnHIRS — RSS V3, TLS
Annual average 2007

The Princeton land surface temperature (PLST) data uses a process that adjusts output from
the NCEP Climate Forecast System Reanalysis (CFSR) with satellite retrievals from HIRS analysis
and then used to force the VIC macroscale model (Coccia et al., 2013). The Seaflux sea surface
temperature is based on AVHRR data that has been adjusted with a daytime curve for diurnal
variation (Clayson and Bogdanoff, 2012).

MERRA-2/GEOS-4 are reanalysis products from the GMAO, providing temperature and
humidity values for the purpose of this study as inputs to the longwave algorithm.

RSS profile temperatures and column water vapor are created with microwave sounder data
from MSU and AMSU instruments (Mears and Wentz, 2009 (2) and Mears, Schabel and Wentz,
2003). NVAP-M water vapor retrievals were also based in part upon microwave and also used
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additional satellite and radiosonde data sets (VonderHaar et al., 2012).

CERES SYN1deg computes fluxes with the Langley Fu-Liou radiative transfer model (used here
for the Rel. 4 longwave fluxes) and constrained by the observed CERES TOA fluxes (Doelling et
al., 2013; Rose et al., 2013). CERES Energy Balanced and Filled (EBAF) data is based on the

SYN1ldeg product (Loeb et al., 2009; Kato et al., 2012). The EBAF long-term global averaged
global net TOA fluxes and components are constrained to the ocean heat storage estimated
from ocean buoy measurements using uncertainty information of the atmospheric
constituents and surface properties.
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Table 4: : Global and 20°N-20°S (in parentheses) areal annual
averages of 2007 for integrated profile. The integrations are
based on weights given by the RSS team (Mears and Wentz,
2009).
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3. Flux Comparisons as a Result of Differing Cloud Inputs

Here we isolate the flux differences that result from changing the cloud properties that are input into the longwave flux algorithm. First presented are map differences of ISCCP DX and HX cloud
properties, then flux differences. The same profile and surface meteorology are used in each case for the flux differences shown at the bottom. The longwave algorithm uses IR-only cloud
properties for night-time calculations and VIS-adjusted/IR cloud properties during the day. All maps are annual average difference maps for 2007. Global and and 20°N-20°S (in parentheses) areal

averages are given in tables for cloud properties.

(visible + IR) and IR-only cloud properties.

Total Cloud Amount (%) for 2007
ISCCP Beta HX — ISCCP DX

Total IR Cloud Amount (%) for 2007

Total Cloud Top Temperature for 2007
ISCCP Beta HX — ISCCP DX

Total IR Cloud Top Temperature for 2007
ISCCP Beta HX — ISCCP DX
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longwave fluxes, they are presented for
comparison of the total cloud properties.

Table 1: Global and 20°N-20°S (in parentheses)
areal annual averages of 2007 for total cloud

While not directly used in the calculation of
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IR-only Total

Total Cloud Cloud

HX DX HX DX

63.4 62.8 61.4 60.3
Amount (%) (57.5) (56.9) (55.2) (54.6)
Top
Temperature 261.5 2644 269.6 269.6
(K) (267.7) (271.4) (278.5) (279.0)
Top Pressure 610.2 628.5 679.9 670.6
(hPa) (611.5) (634.0) (694.8) (692.3)

Total Cloud

Total Cloud Top Pressure for 2007
ISCCP Beta HX — ISCCP DX

IR Cloud Top Pressure for 2007
ISCCP Beta HX — ISCCP DX

Day—only Total Cloud Optical Depth for 2007

ISCCP Beta —ISCCP DX ISCCP Beta HX — ISCCP DX

Day—only High Ice Cloud Optical Depth for 2007
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Mid Ice Cloud Top Temperature for 2007

Mid Water Cloud Top Temperature for 2007
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Low Ice Cloud Top Temperature for 2007
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Night—only IR High Cloud Top Temp for 2007
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Table 2: Global and 20°N-20°S (in parentheses) areal annual averages of 2007 for day-time only
(visible) cloud. These are the properties used for day-time calculations of longwave fluxes.

Night—only IR Mid Cloud Top Temp for 2007

Night—only IR Low Cloud Top Temp for 2007
ISCCP Beta HX — ISCCP DX

ISCCP Beta HX — ISCCP DX

: Mid Ice Mid Water Low Ice Low Water

HX DX HX HX DX HX DX HX DX HX DX

27.7 20.9 0.71 5.0 10.5 11.4 10.4 0.23 1.74 21.2 22.0

Amount (%) (29.2) (25.4) (1.26) (0.02) (0.54) (9.7) (12.3) (0.002) (0.0) (19.4) (20.7)
Top Temperature 219.9 223.1 2543 250.9 257.0 2658 269.0 257.3 259.8 278.1 280.9
(K) (214.4) (218.9) (255.9) (260.0) (262.6) (271.6) (272.8) (280.2) (269.2) (286.8) (289.1)
5.10 5.76 14.4 7.30 436 16.87 9.22 4.34 1.92 12.4 7.97

Optical Depth (3.17) (3.62) (15.2) (0.18) (0.46) (5.28) (5.13) (0.02) (0.0) (3.66) (4.1)

Table 3: Global and 20°N-20°S (in

90N

parentheses) areal annual averages of

2007 for night-time only (IR) cloud.
These are the properties used for night-
time calculations of longwave fluxes.

Ver.4 GEOS—4 ISCCP HXS (Beta)— DX
Annual average 2007: LW CRE at TOA

Ver.4 GEOS—4 ISCCP HXS (Beta)— DX
Annual average 2007: LW CRE at Sfc
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High IR (night- | Mid IR (night- | Low IR (night-
HX DX HX DX HX DX
13.5 13.8 21.8 22.7 259 239
Amount (%) (15.6) (15.6) (15.0) (15.8) (25.4) (24.0)
Top 239.6 240.2 263.8 265.3 278.2 279.5

Temperature (K) (244.1) (244.6) (272.6) (274.3) (287.7) (289.8)

Ver.4 GEOS—-4 ISCCP HXS (Beta)- DX
Annual average 2007: LW dn at Sfc
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Annual average 2007 Annual average 2007

nnHIRS GEOS-4 | MERRA-2 RSS
3051 Temp Lower 269.9 270.2 270.0 270.5
Troposphere (280.1) (280.3) (280.2) (279.2)
557 Temp Lower 210.8 212.3 213.3 210.0
Stratosphere (205.6) (206.8) (208.2) (203.7)
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60N 60N 60N Table 5: Global and 20°N-20°S (in parentheses) areal
S annual averages of 2007 for total column water. The
r>% son ] son] sond first row of values gives values for the combined land
= and ocean, while the second row is only over ice-free
Bl ol ol ocean areas defined by the RSS data set.
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5. Summary and Validation of Fluxes from Various Inputs

Table 6: Global and 20°N-20°S (in parentheses) areal annual averages of
2007 for Surface Down, Outgoing Longwave Radiation (OLR) and Cloud
Radiative Effect (CRE) global and 20°N-20°S areal annual averages of 2007.
Note that clear-sky (aerosols, but no clouds) and pristine-sky (no clouds and
no aerosol fluxes) are also given.

Rel. 4
nnHIRS
/Beta

6. Flux Comparisons as a Result of Differing Both Clouds and Meteorological Conditions

Ver.4 nnHIRS HXS (Beta) — GEOS—4 DX
Annual average 2007: LW dn at Sfc
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(405.1) (405.6) (406.1) (409.2) (404.5) (403.9) (399.3) average of 2007. Eor 6051
313.8 3159 3162 3157  311.4 316.8 314.3 comparison to similar
(390.4) (388.7) (389.3) (388.7) (383.4)* (390.7) (386.0) || data sets, the averages
for CERES EBAF and
312.4 314.5 314.8 314.3 SYN 1deg data are aISO
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