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1 SCOPE

This report contains the results of GMI special study #15. An analysis is conducted to identify sources of radio
frequency interference (RFI) to the Global Precipitation Measurement (GPM) Microwave Imager (GMI). The
RFI impacts the 10 GHz and 18 GHz channels at both polarities. The sources of RFI are identified for the
following conditions: over the water (including major inland water bodies) in the earth view, and over land in
the earth view, and in the cold sky view. A best effort is made to identify RFI sources in coastal regions, with
noted degradation of flagging performance due to the highly variable earth scene over coastal regions. A
database is developed of such sources, including latitude, longitude, country and city of earth emitters, and
position in geosynchronous orbit for space emitters.

A description of the recommended approach for identifying the sources and locations of RFI in the GMI
channels is given in this paper. An algorithm to flag RFI contaminated pixels which can be incorporated into
the GMI Level 1Base/1B algorithms is defined, which includes Matlab code to perform the necessary flagging
of RFI. A Matlab version of the code is delivered with this distribution.

This special study report includes the following files:

2444347-GMI_RFI_SS15.docx: This document

2444347-GMI_RFI_SS15_RFIDatabase.docx: Spreadsheet containing significant land RFI locations
gmi_flag_earth_rfi.m: Matlab code to flag RFI over the earth

gmi_land_mask.mat: Land mask used by the algorithm

gmi_earth_rfi_map.mat: Matlab save file containing the earth RFI maps shown in this paper.
test_gmi_flag earth_rfi.m: Test script to run gmi_flag_earth_rfi.m

earth_rfi_test_file.mat: Matlab save file used in test_gmi_flag_earth_rfi.m

In association with this report, the special study also includes the companion document and associated files:
2434007A-GMIColdRFI.docx: GMI Cold View RFI Flagging Algorithm

gmi_flag_cold_rfi.m: Matlab code to flag RFI in the cold view.

test_rfi_flag.m: Test script to run the cold sky flagging algorithm

RFI_data_all: Matlab save file used in test_rfi_flag.m

RFI_data_subset: Matlab save file used in test_rfi_flag.m

Revision History, Application, and Approval are controlled by a separate database.
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2 INTRODUCTION

The Global Precipitation Measurement (GPM) Microwave Imager (GMI) has been operating nearly
continuously for nearly a year. The instrument is a conically scanning radiometer consisting of 13 narrow-band
microwave radiometric channels with frequencies centered at 10.65 GHz, 18.7 GHz, 23.8 GHz, 36.64 GHz, 89
GHz, 166.0 GHz and 183.31 GHz. The lower frequency channel bands are maintained within the National
Telecommunications & Information Administration (NTIA) allocations for “Earth Exploration-Satellite
(passive).” The 10.65 GHz channel has a bandwidth of 100 MHz spanning 10.6 to 10.7 GHz. The 18.7 GHz
channel has a 200 MHz bandwidth spanning 18.6 to 18.8 GHz. The NTIA-allocated bands used by GMI share
utility with a number of other applications; ref. Figure 1. For example, the 100 MHz band allocated for the
10.65 GHz channel is also used for fixed ground transmissions, passive space research, and radio astronomy. It
neighbors a band allocated for fixed (i.e. geosynchronous) satellite space-to-earth transmissions. Likewise, the
200 MHz 18.7 GHz band shares its allocation with fixed satellite space-to-earth transmitters. The transmitters
near and around the GMI bands provide radio-frequency interference (RFI) that corrupts the GMI radiometric
measurements. This paper describes a methodology for detecting RFI over ocean and land for GMI. It reports
the magnitude and location of RFI for land-based transmitters and the position in geosynchronous orbit for
space-based interferers.
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Figure 1. NTIA Spectrum allocations for the 10 and 18 GHz bands
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3 ANALYSIS METHODOLOGY

RFI in earth radiometric measurements produces artificially high measurements that are generally inconsistent
with the natural spectral variability of the earth. A robust method of detecting RFI over land is the “spectral
difference” method, where a channel of interest is compared to a neighboring channel of the same polarization.
Large differences between the two channels indicate man-made transmissions. Over the ocean, RFI may be
detected by comparing the ocean measurements to a model fit using a radiative transfer model. This “model
difference” method may be approximated by replacing the radiative transfer model with a linear combination of
other uncorrupted radiometric channels. The model difference method using other channels as proxy for the
model has been successfully used on WindSat (see Li et. al, TGRS, 2006).

The spectral difference and model difference method both rely on the assumption that the other radiometric
channels are sufficiently correlated with the channel of interest such that other channels may be successfully
used to represent an uncorrupted version of that channel. This assumption may be used to produce a
generalized RFI detection method for both land and ocean. The generalized method expands the idea of the
model difference method to land scenes. For ocean and land separately, a set of coefficients is determined for
the GMI 10.65 through 89 GHz channels such that the magnitude of RFI is represented as the difference
between the channel of interest and a linear combination of all channels of different frequencies and their
squares,

ATb[i]=Tbi]- {ao[i] + Yla,liTelj1+b, [i]sz[j])} 1)

Jjef fe(j)# fe(D)}

where i represents the channel index to the channel of interest and j is the channel index to all other channels
with different center frequency. Eq. (1) may be written in an even simpler form, as a linear combination of all
channels,

AL = i1+ Y (@) L1701 1+ b 176 1) )

where j is summed over all channels, a; [[]1=1 for the channel of interest, a; []1=0 for channels with the same center
frequency of the channels of interest, a; [i]=—a,li], and a;[i]:—a ;[i] for all channels (j) with a different
center frequency than the channel of interest. Likewise, b; [i] = O for the channel of interest and all channels

with the same center frequency, and b;[i] =—b j[i] for all other channels.

A separate set of coefficients is determined for land, ocean, and sea ice.

This methodology works well for most earth conditions. It, however, can produce false alarms along coast
lines, near lakes and islands, over certain odd terrains, mis-flagged sea ice, or heavy snow. It can also be highly
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dependent upon geometry, and may produce anomalous results if the attitude or altitude of the spacecraft
changes.

4 ALGORIGTHM DESCRIPTION

The RFI identification algorithm starts with identifying the type of surface viewed by the instrument. The
classification relies upon a look-up table of percentage water as a function of latitude and longitude. The look-
up table for the percentage land is derived from data found at
http://www.shadedrelief.com/natural3/pages/extra.html, reduced in resolution to be more consistent with the
GMI resolution with additional modification for water features not well represented in the original mask. A
figure showing the water percentage look-up table is shown in Figure 2.
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Figure 2. Percentage water for the earth. This mask is used to identify land versus ocean/lake measurements.
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A measurement is classified according to one of 6 surfaces if the following criteria are met:

Ocean/Lake: Water fraction from Figure 2 is equal to 100% (sea ice and stormy data are later removed)
Land: Water fraction from Figure 2 is less than 5%.
Coast: Water fraction is between 5% and 100%
Sea Ice: Measurement is flagged as Ocean/Lake AND
Latitude is greater than 40° or less than -50° AND
the 10 GHz H-pol channel Tb is greater than 125K.
Sea Ice Edge: Sea Ice is dilated by 7 cells in both along and cross-scan.
6. Stormy Seas: Measurement is flagged as Ocean/Lake AND
36Ghz H-pol channel Tb is greater than 200K AND
Measurement is not flagged as Sea Ice. The stormy areas are dilated by +/-3 cells.

el

hd

Any data representing stormy seas, sea ice, sea ice edge are removed from the ocean/lake classification. After
identifying the surface type, the generalized RFI index ATH[i] is computed as follows:

1. Ocean/Lake: Equation (2) is applied using the coefficients a; [i] and b; [i] computed for ocean surfaces.

2. Land: Equation (2) is applied using the coefficients a;[i] and b;[i] computed for land surfaces.

3. Coast: Both ocean and land coefficients are applied, and the algorithm chooses the minimum of the two.
If the result is less than the coast threshold, then the algorithm sets the index equal to zero.

4. Sealce: Equation (2) is applied using the coefficients a;[i] and b;[i] computed for sea ice surfaces.
If the result is less than the sea ice threshold, then the algorithm sets the index equal to zero.

5. Sealce Edge: The index is set to zero.

6. Stormy Seas: The index is set to zero.

The coefficients for each surface type and channel are given in appendix A.

For real-time flagging of RFI, the following ATbH[i] thresholds are suggested:

Table 1. Recommended thresholds for flagging RFI in a real-time algorithm

10 GHz V 10 GHz H 18 GHz V 18 GHz H
Ocean/Lake 15K 15K 10K 10K
Land 20K / 50K* 20K / 50K* 10K / 25K* 10K / 25K*
Coast S0K S0K 30K 30K
Sea Ice 50K 50K 30K 30K
Sea Ice Edge N/A N/A N/A N/A
Stormy Seas N/A N/A N/A N/A

*Threshold for latitudes above 59 degrees and below -59 degrees latitude where heavy snow persistently exists
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We note that this detection method is subject to false alarms for odd or spatially varying surface characteristics.
Significant surface snow will cause false alarms in both 10 and 18 GHz channels. Areas such as salt flats,
widespread deserts, or mountainous terrain may also cause false alarms.

5 ANALYSIS RESULTS

The generalized RF detection method is used to evaluate RFI over first 6 months of GMI operations. Three
types of RFI are found: land-based RFI detected through the GMI main beam, RFI from geosynchronous
satellites reflecting off the ocean surface detected through the GMI main beam, and RFI from geosynchronous
satellites interfering with the GMI cold swath.

5.1 RFI from Ground-based Transmitters

The ATb[i] values are averaged over 6 months of GMI data from March 2015 through September 2015. The

maximum daily average values are also computed. The average RFI index and maximum daily average RFI
index plots show somewhat different characteristics of the RFI. The average RFI index tends to reduce
geophysical variation and shows RFI events that are persistent over time. The maximum daily average RFI
index illustrates RFI that is not terribly persistent at the cost of amplifying geophysical variation.

Figure 3 through Figure 16 show the RFI index in and around each continent except Antarctica.

The 10 GHz channels are corrupted by ground-based fixed transmitters centered in various metropolitan areas
of the world. The 10 GHz RFI is especially prevalent in the Eastern Hemisphere. In the United Kingdom, Italy,
Turkey and Egypt, very high levels of widespread 10 GHz RFI are detected. The 6-month average RFI levels
for these areas range from 5K up to over 100K. 10 GHz RFI is also widespread in China and Japan. In the
western hemisphere, the 10 GHz RFI is lower magnitude and more scattered. The highest RFI incidents in the
western hemisphere occur in Mexico around cities such as Mexico City, Monterrey and Guadalajara, as well as
near Sao Paulo Brazil. Please note that the “stripes” over the ocean for the 10 GHz channel are due to sun
glint.

For the 18 GHz channels, RFI is detected from ground-based transmitters in several specific countries. Areas
with the most 18 GHz RFI include Belarus, Libya, the Sudan, and Chile. These RFI events are generally
smaller in magnitude than the 10 GHz RFI, with 6-month averages in affected areas ranging from 2K to 20K.

Appendix B provides a list of earth source RFI locations and the average RFI index over the first 6 months of
GMI operation. The accompanying file gmi_earth_rfi_map.mat contains the data corresponding to the figures
in this section.
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Figure 3. World-wide 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average
v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. Note that the stripes in the 10V and 10H plots over the ocean are due to sun glint.
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Figure 4. North America 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left:
average v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average daily average v-pol RFI
index. Bottom right: maximum daily average h-pol RFI index. RFI is exhibited in many major cities in the US, especially in
California, the Midwest and New England. Mexico City and the surrounding areas show very high levels of RFI.
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Figure 5. Europe 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-
pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. Significant RFI is noted in Great Britain, Italy, Turkey and on the Nile Delta.
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Figure 6. Asia 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-pol
RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. Significant RFI is shown in China and Japan. Large RFI indexes above 45 degrees
latitude is due to snow in those areas.
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Figure 7. Africa 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-pol
RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. Scattered RFI is noted in Nigeria, Ethiopia, South Africa, Zambia, Tunisia,
Morocco and Middle East. Ocean vessels are shown to produce RFI in the Gulf of Aden and along the west coast of Africa.
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Figure 8. South America 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left:
average v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom
right: maximum daily average h-pol RFI index. RFI is shown mainly in Brazil and Argentina.
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Figure 9. Australia 10 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-
pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. RFI is noticed along the eastern side of Australia.
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Figure 10. World-wide 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left:
average v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom

right:

maximum daily average h-pol RFI index. The most noticeable RFI occurs around the continental United States and

Hawaii from surface reflections from geosynchronous satellites.
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Figure 11. North America 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left:
average v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom
right: maximum daily average h-pol RFI index. Very strong RFI is noted around the continental United States from direct
broadcasting satellite signals reflecting off of the oceans, Great Lakes, and other surfaces (see Section 5.3).
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Figure 12. Europe 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-
pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. The most concentrated 18 GHz RFI occurs in Belarus, although other areas in
Europe show scattered RFI as well.
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Figure 13. Asia 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-pol
RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. The H-pol channel is subject to higher geophysical variation, which increases the
RFT index areas such as Russia and India.
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Figure 14. Africa 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average v-
pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index. Libya exhibits the most 18 GHz RFI. The H-pol channel is subject to higher
geophysical variation over the Sahara desert, which increases the RFI index.
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Figure 15. South America 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left:
average v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom
right: maximum daily average h-pol RFI index. Santiago Chile exhibits the highest RFT levels.
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Figure 16. Australia 18 GHz RFI index over 6 months of data from March 2014 through September 2014. Top left: average
v-pol RFI index. Top right: average h-pol RFI index. Bottom left: maximum daily average v-pol RFI index. Bottom right:
maximum daily average h-pol RFI index.
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5.2 RFI from Direct Broadcast Satellites Reflecting off the Surface

The 18 GHz channels are affected by Earth/ocean surface reflections from geosynchronous satellites near the
Great Lakes and ocean surrounding the continental US and Hawaii. The reflections are most noticeable over
water, but are also noticed over land as well, likely reflecting off lakes (see Figure 17). The reflected RFI can
be traced back to direct broadcast and internet satellites which utilize the GMI 18 GHz band for one-way earth-
to-land transmission. In order to identify the particular satellites, the 18 GHz RFI index is projected to the
location on the geosynchronous sphere where the satellites would need to be located in order that the
transmitted signal would reflect off the Earth/ocean surface and enter into the main beam of the GMI antenna.
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Figure 17. Maximum daily average 18V RFI index over North America and Hawaii from March to September 2014.
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Figure 18 shows the 18 GHz V-pol RFI index mapped to geosynchronous orbit through reflection off the earth
surface. The most noticeable feature is the series of interference sources along the equatorial (geostationary)
plane. The RFI is traced to satellites along the equatorial plane between -80 and -120 degrees longitude. Using
public data available on the internet, the satellites corresponding to these source locations are determined and

listed in Table 2.
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Figure 18. 18 GHz V-pol RFI index mapped through earth reflection to the distance of geosynchronous orbit. Top Left: All
latitudes and longitudes. Top Right: Zoomed in to latitudes -3° to +3° and longitudes -120° to -80°. Bottom Left: Average of
RFI index from -1° to +1° latitude for all longitudes. Bottom Right: Average RFI index from -1° to +1° latitude for longitudes
-120° to -80°. Also listed in the lower right plot are the satellites with 18 GHz transmitters at the position of the interference

sources.
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Table 2. Satellites assumed to interfere with the GMI 18 Ghz channels through reflection of transmitted signal off the
earth/ocean surface.

Satellite Name | Operator Orbital Downlink Function Notes
Position Frequency
Bands (GHz)
ViaSat-1 Manx ViaSat 115.1°W 18.3-19.3 High Speed 1.72.
IOM, ManSat, 19.7-20.2 Internet
Telesat-IOM
Anik-F2 Telesat Canada | 111.1°W 3.7-4.2 Direct 2.
11.7-12.2 Broadcasting
17.8-18.3
18.3-18.8
19.7-20.2
EchoStar-17 EchoStar Corp 107.1°W 18.3-18.8 High Speed 2./3.
18.8-19.3 Internet
19.7-20.2
AMC-15 SES Americom | 105.0°W 11.7-12.2 Direct 3./4.
18.6-18.8 Broadcasting
19.7-20.2
DirecTV-10 DirecTV 102.8°W 18.3-18.8 Direct 4./5.
19.7-20.2 Broadcasting
DirecTV-11 DirecTV 99.2°W 18.3-18.8 Direct 4./5.
19.7-20.2 Broadcasting
DirecTV-12 DirecTV 102.8°W 18.3-18.8 Direct 4./5.
19.7-20.2 Broadcasting
DirecTV-14 DirecTV 99.2°W 18.3-18.8 Direct 4./5.
19.7-20.2 Broadcasting
Nimig-2 Telesat Canada | 82°W 17.8-18.3 Direct 2.
18.3-18.8 Broadcasting
19.7-20.2
Nimiqg-4 Telesat Canada | 82°W 17.8-18.3 Direct 2.
18.3-18.8 Broadcasting
19.7-20.2
1. See http://www.spaceref.com/news/viewpr.html?pid=35059
2. See https://www.ic.gc.ca/eic/site/smt-gst.nst/eng/sf02104.html#Notel
3. See http://www.n2yo.com/satellite/?s=38551
4. See http://en.wikipedia.org/wiki/List _of satellites in geosynchronous_orbit
5. See http://en.wikipedia.org/wiki/DirecTV-10
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5.3 RFI in the GMI Cold Swath

RFI events occur quite often in the GMI 10 and 18 GHz cold swaths. These events are due to direct intrusion of
direct broadcasting and other internet or communication satellite signals into the GMI cold beams. They can be
detected and removed using the RFI filtering technique described in BATC 2434007. The filtering technique
provides a method to identify RFI events in the cold view over the first six months of on-orbit operations.

An example of RFI in the 10 GHz cold swath is shown in Figure 19.

Cold Swath
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Figure 19. Cold swath example of RFI at 10 GHz.
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Figure 20. Peak RFI in the GMI cold swath detected by the cold swath RFI detection algorithm for the GMI 10 and 18 GHz
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channels. Notice the scale difference between the 10 and 18 GHz channel plots.

Figure 20 shows the peak RFI magnitude in the GMI cold swath for the 10 and 18 GHz channels as a function
of time. We note that the actual impact of these RFI hits on the unfiltered cold swath is probably about 10% to
30% of the peak magnitude after averaging over the swath and over multiple scans. The largest RFI occurs at
18 GHz when the spacecraft is in the “180 degree yaw” orientation. All other 18 GHz RFI is within 20K, and
mostly at “0 degree yaw”. Almost all the 10 GHz RFI occurs on the vertical polarization channel and at the 0

degree yaw orientation.
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In order to understand the sources of the cold swath RFI, the cold sky beam was projected out to the
geosynchronous orbital sphere for each cold RFI incident as shown in Figure 21. The expected geosynchronous
source location and the GPM core satellite location during the cold swath interference are shown in Figure 21.
The size of the markers indicates the relative magnitude of the RFI. The large 18 GHz RFI that occurs at yaw
180 originates from satellites around 100°W transmitting to Hawaii. Smaller 18 GHz RFI events occur while
the GMI is over Canada, Eastern Europe and Australia. Most of the 10 GHz RFI occurs while GMI is over
Northern Europe. The suspected geosynchronous satellites causing the cold-swath interference are listed in
Table 3.

I

10V GMI
10H GMI
18V GMI
18H GMI
10V SRC ¥
; 10H SRC[
A % 18V SRC/|,
: o 18HSRC

O % O %

latitude

i i i | i i i
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Figure 21. RFI source locations (cyan and magenta) at geosynchronous distance from the earth and location of the GMI (blue
and red) for each cold swath RFI. The size of the markers indicate the relative magnitude of the RFI.
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Table 3. Likely satellites for cold-view RFI as shown in Figure 21.

Satellite Name | Operator Orbital Downlink Function Notes
Position Frequency
Bands (GHz)
(See Table 2) (Multiple) 82°W — (Multiple) Direct Table 1 lists
115.1°W Broadcasting / possible western
High Speed hemisphere
Internet interferers
Thor-6 Telnor Sat 0.8°E 10.716-12.456 Direct 1.
(Norway Broadcasting
/Sweden)
Astra 2D/E SES S.A. 28.5°E 10.714-12.480 Direct 1.
Broadcasting
Unknown Unknown 43.2°E Unknown Unknown 2.
Intelsat 7 Intelsat 68.5°E 3.7-4.2 Direct 3.
Intelsat 20 10.95-12.75 Broadcasting
(TBR) 19.7-20.2

1. http://en.kingofsat.net/sat-thor6.php

2. Unable to find information about satellites at this position. This satellite appears to illuminate Russia.
The interference for this satellite began between 6/11/2014 and 7/17/2014.

3. http://www.flysat.com/is20-info.php. This satellite does not transmit directly in the GMI 18 GHz band.
interference possibly caused by a 5"-harmonic from one of the C-band channels, or from a different
satellite not listed on publically available sites.

6 SUMMARY

This paper presents the results of an RFI study for the GMI. The RFI detection method is based on the
assumption that earth-based signals over land and ocean have predictable spectral correlations that can be
exploited to identify RFI in a channel of interest compared to a linear combination of other channels of different
center frequencies. RFI is prevalent only in the 10.65 and 18.7 GHz channels. No other channels have
evidenced RFI. The 10 GHz RFI is mainly ground-based with high levels of RFI in Europe and parts of Asia
and Africa. Ground based RFI exists in the 18 GHz channel in specific countries. The 18 GHz channels detect
RFI from reflections from direct broadcasting satellites off the Great Lakes and oceans surrounding the
continental United States and Hawaii. Both the 10 and 18 GHz channels exhibit RFI in the cold sky swath from
geosynchronous direct broadcasting and internet satellites.

7 FUTURE WORK

This document describes and RFI flagging method for 10 and 18 GHz. If need be, the method can be expanded
to other channels. Also, the 10 GHz channel flag requires quite high thresholds for native resolution files.

More work could be done to improve the flagging capability of the algorithm for the 10 GHz channels.
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8 APPENDIX A: Generalized RFI Index Coefficients

Channel/Surface |a'[10V] |a'[10H] [a'[18V] |a'[18H] |a'[23V] [a'[36V] [a'[36H] |a'[89V] |a'[89H] | b'[10V] | b'[10H] |b'[18V] | b'[18H] | b'[23V] | b'[36V] | b'[36H] |b'[89V] |b'[89H] | a'o

10 GHz V Land 1 0 -5.097 | -0.164 | 7.2372 | -3.443 | 0.8798 | 1.5534 | -1.302 0 0 0.00557(0.00053 {-0.0121 |0.00749|-0.0021 {-0.0034 | 0.0028 | -87.17
10 GHz V Ocean 1 0 -4.299 | 0.9851 | 0.0953 | 1.9043 | -0.606 | -0.436 | 0.0739 0 0 0.0048 |-0.0012 |0.00075|-0.0017 | 0.0004 |0.00068|-0.0001 |131.75
10 GHz V Sea Ice 1 0 -4.531 | -2.279 | 10.464 | -5.22 | 3.902 | 2.1779 | -3.607 0 0 0.00596 | 0.0049 [-0.0206 |0.01165|-0.0086 [-0.0046 [0.00798 | -265.9
10 GHz H Land 0 1 -5.039 | -0.654 | 7.1952 | -4.101 | 1.7079 | 2.4863 | -2.165 0 0 0.00838( -0.002 {-0.0118]0.00739|-0.0021 [-0.0054 [0.00465 | -52.23
10 GHz H Ocean 0 1 -1.257 | -0.288 | -0.281 | -0.721 | -0.071 | 0.0602 | 0.1554 0 0 -0.0003 [-0.0001 | 0.0022 |0.00384|-0.0007 {-0.0002 [-0.0004 | 142.98
10 GHz H Sea Ice 0 1 3.6806 | -2.466 | 0.158 | -0.896 [1.7923 | 0.9677 | -1.564 0 0 -0.0108 [0.00232 [0.00401]0.00078|-0.0026 (-0.0019 [0.00338| -352.5
18 GHzVland [0.2472 | -0.332 1 0 -1.927 [1.5738 | -0.088 | -0.781 | 0.4015 | -0.001 |0.00067 0 0 0.00224| -0.003 | 5E-05 ]0.00155-0.0007 | -14.18
18 GHzV Ocean [1.0453 | -0.118 1 0 0.1811 | -0.699 | 0.0161 | 1.3054 | -0.383 |-0.0042 | 0.0004 0 0 -0.0013 |0.00112{-0.0003 |-0.0027 |0.00108 | -243.9
18 GHz V Sealce |0.2373 | 0.0386 1 0 -2.398 [1.1116 | -0.517 | -1.061 | 1.2183 |-0.0012 | 8E-05 0 0 0.00326(-0.0019 |0.000770.00203 |-0.0024 | 53.2
18 GHz H Land | 0.8158 | -0.955 0 1 -1.509 [2.4864 | -1.364 | -1.192 | 0.9413 |-0.0012 |0.00114 0 0 0.00125(-0.0031 {0.00087| 0.0019 |-0.0013 | -31.72
18 GHz H Ocean | 0.2869 | 0.1553 0 1 0.2403 [ 1.6059 | -0.769 | 1.5384 | -0.531 |-0.0003 |-0.0036 0 0 -0.0021 |-0.0023 [0.00032 |-0.0034 |0.00164 | -361.8
18 GHz HSea Ice [0.1461 | -0.3 0 1 -1.237 [1.1453 | -1.381 | -0.993 | 0.9364 | 8.9E-05 [-0.0003 0 0 0.00069(-0.0003 | 0.001 ]0.00155|-0.0015 |84.528
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9 Appendix B: Earth RFI Location Database

The RFI index for each 10 and 18 GHz channel has been compiled over a 0.2 degree grid, and can be found in
the data file gmi_earth_rfi_map.mat. For each grid point where the RFI index map shows an RFI peak above a
threshold, the nearest city to the RFI peak has been identified. The locations of the each RFI peak and the
nearest city are given in the associated spreadsheet 2444347-GMI_RFI_SS15_RFIdatabase.xlsx and shown in

the tables below.
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10 GHZ V-pol RFI Locations

Lat (deg) |Lon (K)| Max (K) [Location Lat (deg) |Lon (K)| Max (K) [Location Lat (deg) |Lon (deg) | Mean (K) | Max (K) [Location Lat (deg) [Lon (K)| Max (K) [Location
123 ) 541 | 2028 [Eugene, OR 9 902 | 8675 |Abuja, Nigeria 18.79 (DESERT, Turkey) 40 98 | 3711 Sagliksuyu, Turkey
1226 | 384 | 701 | 5793 |santaRosa,cA 74 104 | 761 [ 208 [kaduna, Nigeria 322 | 408 | 1098 | 5964 Gerede, Turke 22 | 154 | 176 | 5737 Sana'a, Yemen
1226 | 396 45 | 153.66 [central California 7.6 64 431 | 316 |enugu, Nigeria 324 | 366 | 551 | 2808 Alanya, Turkey 442 32 29 | 1614 Najaf, Iraq
1218 | 378 | 516 | 2277 [antioch,cA 7.6 25 1807 | 4587 [Turin, italy 324 | 370 | 1206 | a3 DESERT, Turkey) 22 | 334 46 194 Bulakbasi, Turkey
1214 | 438 | 48 | 2614 [send,0R 78 486 | 464 | 1004 |strasbourg, France 326 38 1332 | 7297 Konya, Turkey a6 | 334 | 529 | 2341 Baghdad, Iraq
121 | 366 | 585 | 4018 [Fastof Silinas, CA 8 206 | 1269 | 384 [Alba, italy 326 | 412 | 919 | a1 Karabuk, Tyrke 28 | 398 | 505 | 1676 Ararat, Armenia
1204 | a64 5 22.27_|south of Yakima, WA 86 2 586 | 2074 |Kano, Nigeria 328 | 366 | 111 | 2476 Ermenek, Turke: a8 | me | 866 | 80.92 Thilisi, Georgia
1176 | 34 9.27 | 2415 [ontario, cA 86 448 | 704 | 2825 [Alessandria, italy 328 4 37.23 | 21668 Ankara, Turkey 45 37.6 52 | 3538 Urmia, Iran
1172 | 346 | 729 | 175 |victorville, cA 88 10 1543 | 10076 [Jos, Nigeria 3 392 | 622 | 1655 Turkey 462 | 366 | 406 | 25646 Bukan, Iran
1168 | 326 | 864 | 2197 [(DESERT, East of San Diego, CA) 9.2 408 | 2084 | 118.96 [Berchidda, Sardegna 3 408 | 477 [ 1528 Cerkes, Turkey 462 38 1658 | 177.02 Tabriz, Iran
1168 | 35 439 | 3727 vermo,ca 9.2 248 | 1834 | 5284 |varzi, italy 332 | 372 | 1983 | 5133 Karaman, Turke: 468 | 246 | 2299 | 69.61 Riyadh, Saudi Arabia
1166 | 346 | 525 | 2055 |(DESERT,Eastof Victorville, CA) 9.2 454 | 2053 | 844 |milan, Italy 332 | 382 82 24.38 Yenice, Turkey 476 | 484 | aas | 2398 (DESERT)
1162 | 338 | 521 [ 1825 [paimsSprings,ca 9.2 488 | 413 | 3203 [stuttgart, German, 334 | 350 | 475 [ 4001 Nicosia, Cyprus 488 | 314 | 53 [ a137 Ahvas, Iran
1156 | 356 | 576 | 2888 |(DESERT, Mojave National Preserve, CA) 96 458 | 3062 | 7443 |Bergamo, italy 334 | 364 45 | 298 Gulnar, Turkey 296 | 372 | a5 | aas9 Rasht, Iran
1154 | 326 66 | 1891 [Mexicali, Mexico 98 42 847 | 326 |Douala, Camaroon 334 2 931 | 369 Kirikkale, Turke, 50 362 | 506 | 3615 Qaavin, Iran
115 | 364 | 414 | 1021 [(DESERT, North of Las Vegas) 10 368 | 1009 | 5846 [Tunis Tunisia 336 | 408 | 877 | 2466 Ericek, Turkey 51 358 | 178 | 17761 Karaj, Iran
1118 | 336 49 | 3122 [phoenix, Az 102 | 456 | 3684 | 10829 [Brescia, ital 338 | 414 | 1342 | 5022 Kastamonu, Turkey 514 | 358 | 321 [ 30777 Tehran, Iran
1114 | 328 | 426 | 2444 |(DESERT, Between Phoenix and Tucson) 104 54 547 | 2936 |Baf Cameroon ! 384 | 1249 | 3159 Aksaray, Turke si6 | 326 | 833 | 4765 Esfahan, Iran
11 | 322 | 403 | 1631 [Tuscon, Az 104 | 356 | 522 [ 1457 |sousse,Tunisia 4 204 | 736 | 4652 Boyaciogly, Turkey 526 | 296 | 88 | 4820 Shiraz, Iran
1064 | 316 | 48 | 1386 [eIPaso, T 106 | 438 | 4146 | 26127 [lucca, Italy 7 45 105 [ 45011 Simferopol, Ukraine 544 | 318 | 449 [ mm Yazd, Iran
106 | 286 | 562 | 1682 [Chihuahua, MX 108 | 444 | 205 [ s201 Italy 342 | 376 | 1161 | 8669 Eregli, Turkey 58.4 38 458 | 4868 Ashgabat,
105 | 398 | 438 | 183 [penver,co 1 454 | 1298 | 461 [Verona Italy 342 39 936 | 3164 Kirsehir, Turkey 596 | 364 | 726 | 5539 Mashhad, Iran
Northern Colorado (North of
105 | 408 | 527 | 3584 |Wellington, CO) 12 | 438 | 1274 | 9765 |Florence, Italy 342 | 398 | 1249 | 4334 Sekili, Turkey 598 | 436 | 576 | 131 (DESERT, Uzbekistan)
1034 | 206 | 1444 | 5012 X 114 | 246 | 2372 [ 22646 [Bologna, Italy 344 37 858 | 73.77 Icel, Turkey 618 | 376 | sos [ 2384 Mary,
1034 | 256 | 822 | 3175 |GomezPalacio/Torreon Mx 116 38 | 2476 [ 91.04 |Yaounde, Camaroon 344 4 597 | 2557 Kargi, Turkey 634 | 392 | 435 [ 1519
1022 | 22 718 | 3402 X 16 | 428 | 1017 | 3685 |santaFlora, Ital 346 | 378 | 1569 | 4118 Nigde, Turkey 66.2 41 2103 | 3797 (LAKE)
1022 | 224 [ 577 | 2352 |iuis Moya, Mexico 116 | 438 | 1198 [ 308 consuma,italy 346 | 384 | 1403 | 289 Derinkuyu, Turkey 66.8 a1 1027 | 2576 (LAKE)
1016 | 212 9.6 | 47.55 [Leon WX 116 | 458 | 288 [ 87.83 |vicenza, italy 348 | 404 | 1119 | 304 Pinarcay, Turke, 67 396 | a8 | a072 Samarkand, Uzbekistan
1014 | 206 | 715 [ 4611 [irapuato, mx 118 | 454 | 3425 [ 0448 padua ital 35 318 | 532 | 7215 Israel 674 | aos | 1700 [ 3335
101 | 222 | 1309 | 9592 [san Luis Potosi, Mx 12 242 | 1335 | 149.14 [Fori, italy 352 | 324 | 695 | 38371 Araba, Israel 688 | 386 57 | 8566 Dushanbe, Tajikistan
1008 | 206 | 429 | 2093 |celaya, Mexico 122 | a24 | 511 [ 27.48 san Giovanni, italy 352 | 378 | 875 | 1784 Bademdere, Turkey 69 2 9.5 | 2589 Bhuj, India
1004 | 206 | 809 | 57.16 [santiago de Queretaro, Mx 122 | 466 | 7.08 [ 2801 cortinad'Ampezzo, italy 354 37 2189 | 56.88 Adana, Turkey 602 | a1a | 935 [ s101 Tashkent, Uzbekistan
1002 | 258 | 2081 | 11859 |Monterrey Mx 124 6 1074 | 4068 |vittorio, italy 354 | 388 | 108 | 319 Kayseri, Turke, 706 20 639 | 4687 Shurab, Tajikistan
100 | 204 | 662 | 8242 [sanJuandelRio, Mx 126 42 2697 | 165.55 [Rome, Italy 354 | 412 | 1518 | 3793 Vezirkopru, Turkey 708 | 232 | 458 [ 2461 Malia, India
992 | 194 | 6096 | 845.14 [Wexico city, Mx 126 | 424 | 1126 | 3429 [Temi,ltaly 358 | 326 | 1176 | 9407 Irbid, Jordan 72.6 23 402 | 1993 Ahmedadab, India
982 | 192 | 1344 | 16067 [coatepec MX 126 | 428 | 1402 | 3041 |Bastarto, Italy 358 | 402 | 1324 | 2781 Zile, Turkey 738 | 186 68 | 3801 Pimpri-Chinchwad, india
-98.2 26 579 | 3809 |Reynosa, MX (Edinburg, TX) 13 464 | 821 | 2428 [Tolmezzo, Italy 36 32 3588 | 28676 Amman, Jordan 77.6 13 1361 | 6631 Bengalury, India
%8 202 514 | 5288 [NuevoNecaxa, Mexico 132 118 | 567 [ 292 [Maiduguri, italy 36 374 | 1333 3 Kadirli, Turkey 784 | 174 | 678 | 259 Hyderabad, India
-97.6 20 229 | asa2 [(ake) 132 38 487 | 2081 |viterbo, Itla 36 39 1159 | 99.67 Sarioglan, Turke 874 | 364 | a7 [ 1950 (DESERT, China)
-97 188 | 598 | 1047 [cordoba, MX 132 | 434 | 849 [ 3457 [o 36 a 898 | 207 Kavak, Turkey 876 | 438 | s18 [ 1161 Urumai, China
-96.8 17 527 | 5606 |Oaxaca, MX 134 | 462 | 489 [ 2234 |(MOUNTAINS, ITALY) 362 | 362 | 1096 | 4225 Hatay, Turkey 88 388 4 7.44 (DESERT, China)
952 | 408 | a3 | 146 [sElowa 136 | 376 | 1566 | 7378 |san Giovanni Gemini, Sicil 362 50 49 | 1083 Khrarkiv, Ukraine 884 | a4 | aw | 851 [DESERT, China)
042 | 362 | 1075 | 20686 dale, AR 136 | a16 | 1811 [ 4313 [ceprano, italy 364 | 394 | 1062 | 297 Sarkisla, Turke: 89 22 | 476 | os [DESERT, China)
-93.4 18 56 | 19.78 [Cardenas MX 136 2 2532 | 10868 dei Marsi, Ital 366 37 1123 | 4125 Islahiye, Turke: 802 | a1a | a7 | 857 [DESERT, China)
924 | 392 | 612 [ 3151 [centralia, MO 136 | a28 | 124 [ 5707 Juake) 366 38 554 | 211 Goksun Turkey 806 | 556 | 401 | 803 [DESERT, China)
898 | 392 | 623 [ 21.06 [southeri 1.4 2 933 | 4484 [Termoli, italy 366 | 386 | 88 | 2935 DESERT, Turkey) 808 | 412 | 466 9.1 [DESERT, China)
892 | 138 | 962 | 64.89 [Apopa,Elsalvador 14.6 a1 1422 | 4873 [cervinara, ital 366 | 404 | 669 | 2271 Tokat, Turkey % 324 | a07 | 2081 DESERT, Tibet)
-84 10 9.09 | 79.14 [sanJose, CostaRica 156 | 414 | 759 [ 2849 [Fogeia, Italy 368 12 | 453 [ 1198 Nairobi, Kenya 92 | 412 | 443 | 883 (DESERT, China)
832 | 424 | as5 | 5257 [petroit, v 156 | 532 | 413 [ 104 [uake 37 376 | 1416 | 3089 Turkey 904 | 348 | s75 [ 2024 (DESERT, China)
77 398 | 427 | 1657 [Hanover 158 | 406 | 11.92 [ 4873 [potenza, ltaly 37 398 | 1261 | 5207 Sivas, Turkey 908 | 404 | 607 [ 1134 (DESERT, China)
718 | 428 45 | 2323 [Greenville, New Hampshire 164 | 432 | 848 | 3745 |vienna Austria 37 408 | 1354 | 3813 Akkus, Turkey 918 43 43 | 78 (DESERT, China)
716 | 422 | 1542 | 41.54 [Greater Boston Area (Near Upton MA) 168 | 408 | 1345 | 3376 |santeramo,ital 37 562 | 614 | 74586 Russia 93.2 38 54 | 1366 (DESERT, China)
714 | 426 | 1005 | 29.02 [iowell 172 | 408 | 866 | 2629 [Monopoli, Ital 372 | 382 | 214 | 5677 Elbistan, Turk 93.6 37 505 | 1183 (DESERT, China)
706 | 444 74 | 34.26 [South West Maine (Near Rumford ME) 182 | 438 | 097 [ 801 |sarajevo, Bosnia 37.4 37 2139 | 50.04 Gaziantep, Turke 936 | 376 58 | 1461 (DESERT, China)
688 | -328 66 | 2563 [Mendoza Argentina 186 | 438 47 | 434.64 |pale, Bosnia 374 | 386 | 1344 | 4082 Darende, Turke: 938 | 408 | 416 | 812 (DESERT, China)
668 | 674 | 505 | 2425 [ace) 19 298 | 503 | 2314 [Bielsko-Biala, Poland 374 | s64 | 705 | 44174 Dmitrov, Russia 94.6 a1 402 82 (DESERT, China)
52 | 234 [ ae7 | 1 Fﬁznnga, Brazil 192 | 452 | so1 [ 87.24 [tovamik, Bosnia 376 | 392 | 748 | 3268 DESERT, Turkey) 954 | 234 | ses | 2098 DESERT, BURMA)
492 | 254 | 842 | 186 |curitiba, Brazil 192 | 504 | 1351 | 28025 |pabrowa, Poland 376 | 408 | 1675 | 2893 Turkey 95.6 23 4713 | 0% [DESERT, China)
492 | 166 | 487 | 1383 |Goiania, Brazil (and lake) 20 214 | 2337 | 132.44 [Tirana, Albania 37.8 38 1608 | 3935 Dogansheir, Turkey 9.4 a1 453 | 827 [DESERT, China)
482 | 188 | a16 | 1295 |£ber\znd\a, Brazil 20 50 1015 | 34.66 [Krakow, Poland 38 20 943 | 3056 (LAKE) %6 | 402 | a68 9.4 [DESERT, China)
482 | 158 | 424 | 11.66 [Brasilia, Brazil (and lake) 206 | 514 | 637 | 1285 [Praysucha, Poland 382 | 384 | 618 | 4106 Malatya, Turke 974 | 402 | 2829 [ s8a7 Jiayuguan, China
478 | 212 | 876 | 2824 |Ribeirao Preto, Brazil 208 | 406 | 1421 [ 1087 [Korce,Albania 382 | 394 | 88 | 2150 Divrigi, Turkey 104 306 | 629 | 1593 Chengdu, China
474 | 206 | 418 | 912 [Franca, Brazil 214 | 498 | 628 [ 2187 [kolaczyce, Poland 384 | 378 | 1116 | 3052 Adiyaman, Turkey 1066 | 108 | 645 | 4983 Ho Chi Minh City, Vietnam
472 | 228 | 48 [ 17.72 [campinas, Brazil 214 51 429 | 3946 |ostrowiec, Poland 384 4 729 | 2173 Akincilar, Turkey 1088 | 32 | 579 | 2175 Xi'an China
464 | 236 | 2152 | 70.27 [sac Paulo, Brazil 232 | 426 | 443 | 3163 [Sofia, Bulgaria 384 | 406 | 639 | 1732 Pinarlar, Turke, 124 | 36 | 494 | 1044 Louyang, China
a4 | 198 | 142 | 3777 |BeloHorizonte, Brazil 26 444 87 29.1_[Bucharest, Romania 388 9 2164 | 28571 ddis Ababa, Ethiopia u26 | 378 | 65 | 125 Tiayuan, China
436 | -228 | 7.68 | 36.14 [NearRioDeJaneiro, Brazil 266 | 412 | 1166 | 39.50 [edirne, Turkey 388 | 372 | 143 | 3014 Sanliurfa, Turke 113 362 | 453 | ow Changzhi, China
-8 316 | 851 | 27.02 Morocco 268 | 418 | 1376 | 3254 [Lalapasa, Turke: 388 38 886 | 24.49 Buyukoz, Turke: u3s | s | so8 | 1436 Zhengzhou, China
7.6 334 | 981 | 3202 [Casablanca, Morocco 272 | 384 | 6875 | 24463 [1zmir, Turke 392 | 386 | 1645 | 4942 Elazig, Turkey 146 38 6.66 | 6818 ji hi, China
6.6 532 | 558 | 828 [Nassireland 272 | 02 | 1147 | 4491 [siga, Turke 394 | 368 59 | 1402 DESERT, Turkey) u64 | 374 | 438 | 112 Dezhou, China
5.6 338 | 637 | 1973 [Meknes, Morocco 276 | 416 | 1400 | 4219 [pinarhisar, Turkey 394 39 48 | 1177 Basakdi, Turke, 164 | 398 | 1068 | 2247 Beijing, China
5 34 1043 | 30.12 [Fes Morocco 278 39 19.57 | 37.14 [Akhisar, Turke, 304 | 402 | 917 [ 313 Kelkit, Turkey 117 366 | 609 | 1272 Jinan, China
4.2 558 | 334 | 44.41 [Glasgow, Scotland 28 378 | 1546 | 3166 |Aydin, Turkey 304 | 406 | sa4 | 2795 Torul, Turkey 117 39 a8 | 975 Tianjin, China
38 | 04 9.5 | 2371 [Madrid, Spain 2 396 | 2247 | 122,99 [galikesir, Turke 304 | 572 | 414 [ 837 Rostov, Russia u72 | x2 [ 447 | o1 Xuzhou, China
3.2 518 | 498 | 853 [Beaufort, UK 282 40 148 | 6878 [Kosova, Turke 306 | 370 | 638 | 1788 Viransehir, Turkey 1198 32 884 | 3735 Changzhou, China
32 558 | 1246 | 2115 [edinburgh, Scotland 284 | 372 | 1313 | 2855 [Mugla, Turkey 306 | 398 | 1007 | 264 Erzincan, Turke 120 324 | 8a3 | a127 Taizhou, China
3 532 | 2804 | 4698 [Chester, Uk 286 | 382 | 204 [ 47.78 [Afsar, Turke 3908 | 214 | 455 | 354 Mecca, Saudi Arabia 1202 | 318 | 572 | 1885 Jiangyin, China
26 514 | 2366 | 38.48 [Bristol, UK 286 | 396 | 1144 | 4112 |Dursunbey, Turkey 398 | 376 57 | 1025 Dogukent, Turkey 1204 | 326 | 978 42 Hai'an China
22 sie | 1e68 | 2298 loloucester, UK 2838 37 699 | 2096 [Koycegiz, Turke 398 | 392 | 7.7 | 8016 Nazimiey, Turke 1212 | 312 | 1554 | 4184 Shanghai, China
22 534 | 6595 | 97.93 2838 39 1184 | 30.02 [Simay, Turkey 40 388 | 9.8 | 3426 Basyurt, Turke 1216 25 758 | 377 Keelung City, Taiwan
-2 526 | 782 | 11285 [Birmingham, UK 29 378 | 2624 | 44.08 |Denizli, Turkey 402 38 1202 | 24.95 Diyarbakir, Turke 1306 | 334 | 602 | 4144 Asakura, Japan
-18 39 557 | 2363 |Albacete, Spain 29 402 | 4558 | 471.73 |Bursa, Turkey 402 | 404 | 1731 | 60.25 Bayburt, Turke, 1308 | 328 | 83 | 5572 Kumamoto, Japan
-18 516 | 1933 | 2863 [Swindon, UK 202 | 394 | 861 | 2085 [Emet, Turke 402 | 408 | 855 | 2454 Yenice, Turkey 1356 | 348 [ 4436 | 66679 Osaka, Japan
-18 55 1837 | 24.07 [Newcastle upon Tyne, UK 204 | 372 | 1005 | 5592 [Aliveren, Turke 404 | 308 | 144 | 63.96 Tercan, Turkey 137 352 | 2407 | 40288 Nagoya, Japan
16 51 7.97 | 1448 204 | 386 | 1548 | 3451 [Usak Turke, 206 | 388 | 1753 | 6133 Bingol, Turkey 1382 | 366 | 777 | 37036 Nagano, Japan
14 536 | 64.85 | 10193 [Leeds UK 208 | 366 | 1657 | 3867 [Caybasi, Turke 208 | 372 [ 812 | 28 Kiziltepe, Turke: 1386 | 356 97 | 17402 Kofu, Japan
14 546 | 1396 | 19.25 UK 30 374 | 1269 30 [Akoren, Turke: a1 378 | 707 | 1942 Batman, Turke, 1392 | 364 | 2245 | e87.60 Isesaki, Japan
12 516 | 2323 | 47.69 [Oxford, UK 30 40 1503 | 50.93 [Bozuyuk, Turke a1 382 | 678 | 2346 Sivan, Turkey 1396 | 358 | 6403 [ 101067 Tokyo, Japan
12 53 3508 | 4506 UK 30 208 | 3584 | 157.08 [lzmit, Turkey a1 394 | 2193 | 13413 Dortyol, Turke 140 366 | 928 | 15144 Utsunomiya, Japan
08 522 | 3737 | so12 UK 304 31 928 | 164.39 Egypt a1 204 | 654 | 6954 Ispir, Turkey 1404 | 374 7.7 59.8 Koriyama
06 | a8 | 421 | 1766 [Bordeaux, France 304 | 372 | 17.09 [ 47.79 [Antalya, Turke 412 | 398 | 182 | 7806 Erzurum, Turke 104 | 378 | 487 | siel Fukushima, Japan
06 53.2 817 | 1645 [tincoln, UK 306 | 284 | 494 [ 77.46 [samalut, Egypt 414 | 376 | 85 | 1949 Midyat, Turkey 1404 | 384 | 578 | 147.10 Higashine, Japan
02 516 | 127.14 | 18689 [London, UK 306 | 386 | 157 | 218.42 [suhut, Turkey 414 | 388 [ 1643 | 79.94 Mus, Turkey 106 | 406 | 422 | 4364 Hirakawa, Japan
02 52.2 107 | 1612 |cambridge, UK 306 | 398 | 1125 | 8165 [Sakisehir, Turkey 416 | 408 9 613 Yusufeli, Turke 108 | 384 | 639 | 23972 Sendai, Japan
12 526 | 9.59 | 107.7 [Norwich, UK 308 | 204 | 1814 | 29081 [Faiyum, Egypt 418 | 412 | 68 | 1511 Artvin, Turkey 112 | 396 | 1047 | 18635 Morioka, Japan
14 362 | 411 | 11.01 [chlef, Algeria 31 30 3582 | 786.78 |Cairo, Egypt 2 372 | 404 | 2126 Al-Malikiyah, Turkey 114 43 1826 | 13884 Sapporo, Japan
14 436 | 744 | 3925 [Toulouse, France 31 306 | 2037 | 339.96 [Tanta, Egypt 2 E 1252 | 39.79 Erentepe, Turkey 124 | 438 | 574 | 5381 Asahikawa, Japan
22 488 | 002 | 2062 |paris, France 31 388 | 1052 | 4535 [Bolvadin, Turkey 22 406 | 815 | 2347 Oltu, Turkey w64 | 382 | 523 | 2002 Morwell, Australia
26 488 | 768 | 2112 [paris France 31 208 | 2001 | 1017 [buzce, Turkey 222 | 398 | 1291 | 91929 Karayazi, Turke 66 | 424 | 819 | 6283 Central Tazmania
3 366 66 | 27.25 [Algiers Algeria 312 | 384 | 115 [ 2541 |verecine, Turkey 224 | 374 [ 479 | 1238 Sirnak, Turkey 1504 | 304 | 429 | 23 Sydney, Australia
3 506 | 48 | 12.08 [lille, France 314 | 268 | 831 [ 12065 [Alkom AlAsfar, Egypt 26 | a2 [ 1032 | a6 Ardahan, Turke: 1508 | 312 | 609 | 6095 Tamworth, Australia
4 74 456 | 2261 |lbadan, Nigeria 314 | 306 | 2406 | 3529 [esbetAli Masoud, Egypt 228 | 392 | 149 | 6359 Patnos, Turkey 151 | 324 | 1187 | 9805 ustralia
a4 508 | 577 | 113 [Brussels, Belguim 316 | 388 | 762 | 2946 [vunak, Turkey a3 20 2386 | 8348 Kagizman, Turke, 12 | 276 | 675 | 685 Astralia
a4 512 | 633 | 1135 [Antwerp, Belgium 318 | 374 | 1248 | 477 disehir, Turkey 432 | 406 | 1228 | 99.45 Kars, Turkey 153 | 276 | so1 [ 17.03 Brisbane, Australia
56 6.4 7.69 | 2673 [BeninCity, Nigeria 318 | 382 | 926 [ 2216 Turke: 438 | 396 | 1628 | 3429 Buvetli, Turke
6.6 364 | 533 | 2856 |Constantine, Algeria 32 398 | 68 | 2000 [polatli, Turkey “ 136 | 549 | 2838 Tailizz, Yemen
7 508 | 433 | 1328 [Cologne, Germany 32 212 | 1054 | 3111 [pevrek Turkey 4 382 | 1604 | 5431 Baskale, Turkey
74 52 632 | 3537 |Aba, Nigeria 322 26 5.09 | 10649 [Farshut, Egypt 24 386 | 1053 | 9388 Ozalp, Turkey.
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10 GHZ H-pol RFI Locations

Lat (deg) JLon (K)| Max (K) [Location Lat (deg) JLon (K)| Max (K) [Location Lat (deg) |Lon (deg) [ Mean (K) | Max (K) [Location Lat (deg) [Lon (K)| Max (K) [Location
122 | 374 | 648 | 2896 [sanJose, California 9.2 488 | 804 | 6691 [Stuttgart, Germany 328 40 3676 | 21278 Ankara, Turkey 1044 | 522 | 609 | 1235 Irkutsk, Russia
119 | 354 | 695 | 8532 eld, CA 9.4 458 | 3732 | 77.79 [Bergamo, Italy 3 392 | 578 | 49.97 Turkey 062 | 384 | 674 | 205 YinChuan, China
118 | 398 62 12.7_|(DESERT, N) 98 42 965 | 3266 |Douala, Camaroon 332 | 370 | 1241 | %76 Karaman, Turke: 1066 | 108 | 789 | 9026 Ho Chi Minh City, Vietnam
1176 | 34 7.85 | 17.59 [ontario, CA 10 368 | 1342 | 77.47 [Tunis Tunisia 334 | 398 | 555 | 2443 Kirikkale, Turke: 1066 | 266 | 967 | 2866 Guiyang, China
1168 | 324 | 1202 | 7672 |(DESERT, East of San Diego, CA) 102 | 456 | 3362 [ 90.12 [Brecia,Ital 338 | 414 | 82 [ 3572 Kastamonu, Turkey 1084 | 228 | 85 | 305 Nanning, China
1164 | 338 | 1575 | 182.33 [Palm Springs cA 104 | 356 | 856 | 199 [sousse,Tunisia 4 384 89 | 2465 Aksaray, Turke 084 | 312 | 58 | 235 (MOUTNAINS, China)
1154 | 326 | 977 | 4525 |Mexicali, Mexico 106 | 438 | 2369 [ 87.01 [lucea,italy 4 5 107 | 46157 Simferopol, Ukraine 109 342 | 2234 | 7378 Xi'an China
1124 | 336 | 832 | 204.56 [Phoenix, AZ 108 | aaa | 2365 | sasa Ital 342 | 398 | 561 | 1861 Sekili, Turkey 110 276 | 979 | a5 Huaihua, China
1074 | 248 | 629 [ 4394 [culiacan, mx 1 454 | 1241 | 3611 [Mantua, italy 346 | 378 | 893 | 2728 Nigde, Turkey 102 | 252 | 979 | 2916 Guilin, China
1064 | 316 | 722 | 3599 [eipaso, T 1 494 | 566 | 2557 Germany 346 | 384 | 705 | 1833 Derinkuyu, Turkey 116 | 408 | 647 | 1784 Hohhot, China
106 | 286 | 879 | 89.98 [chihuahua, MX 1.2 | a3s | 1841 [ 10831 |Florence,Italy 346 | 406 | 663 | 2156 Pinarcay, Turke: u1s | 372 | 659 | 1907 Xiaoyi, China
1034 | 206 | 1637 | 9685 X 1.2 46 11.97_| 11019 [Trento, italy 348 | 414 68 | 27.17 Yesilyurt, Turkey 124 | 346 | 1685 | 4195 Louyang, China
1034 | 256 | 111 | 8965 |GomezPalacio/Torreon Mx 114 | 246 | 2424 [ 13616 [Bologna, italy 35 388 | 725 | 2536 Bayramhaci, Turkey 124 | 394 | 605 | 1507 Shuozhou, China
1022 |22 684 | 69.73 X 116 38 | 3585 [ 13527 |Yaounde, Camaroon 35 406 | 726 [ 5347 Corum, Turkey 126 33 8 18.35 Nanyang, China
1016 | 21 1285 | 217.18 [Leon, MX 116 | 428 | 1303 | 5276 [santaFlora, italy 352 | 382 | 625 | 2559 Senirkoy, Turkey 126 | 378 | 2118 | 5099 Taiyuan, China
1014 | 206 | 976 | 16218 irapuato, Mx 16 | 438 | 1491 | 6435 |consuma, italy 354 37 20.04 | 49.53 Adana, Turkey 113 282 | 131 | 312 Changsha, China
101 | 222 | 1613 | 193.86 [san Luis Potosi, MX 116 | 458 | 205 [ 71.41 vicenza, italy 354 | 388 | 103 [ 461 Kayseri, Turke, 113 362 | 1509 | 4446 Changzhi, China
101 | 254 | se7 | 5082 [satillo,mx 116 | 482 | 596 | 17.93 |Munich, Germany 354 | 412 | 967 | aam Vezirkopru, Turkey 132 40 669 | 1875 Datong, China
1008 | 206 | 577 | 5333 |celaya, Mexico 118 | 442 | 17.00 | 6363 [Forli,italy 356 | 408 | 731 | 3681 Yakup, Turkey 136 | 8 | 1732 | s013 Zhengzhou, China
1004 | 206 | 11.14 | 194.97 [santiago de Queretaro, MX 118 | 454 | 327 [ 6856 |paduaital 358 | 326 | 219 | 310 Irbid, Jordan 136 | 378 | 788 | 1833 Yangquan, China
1002 | 258 | 3181 | 507.87 [Monterrey Mx 122 46 11.48 | 11608 vittorio, Italy 36 32 65.86 | 969.1 Amman, Jordan 138 | x2 [ 605 | 1602 Xuchang, China
100 | 204 | 901 | 20525 [sanJuan DelRio, MX 122 | 466 | 985 [ 7552 |vigoloVattaro, Italy 36 374 | 95 | 1958 Kadirli, Turkey 138 | 354 | 807 | 3042 Xinxiang, China
992 | 188 | 733 | 181.06 [cuernavaca, Mx 124 | 512 | 573 | 1493 |ieipzig Germany 36 402 | 101 [ 204 (MOUNTAINS, Turkey) 114 26 605 | 1671 (MOUTNAINS, Malasia
-9 194 | 67.69 | 99205 [Mexico City, MX 126 42 3387 | 183.27 [Rome, Italy 36 408 | 664 | 2649 Kavak, Turkey 114 28 | 1212 | 3267 Dongguan, China
984 | 202 7.3 | 14599 [Tulancingo, MX 126 | 424 | 1463 | 6664 [Rieti, ltaly 362 | 362 | 1016 [ 27.19 Hatay, Turkey 1144 36 857 | 252 Anyang, China
982 | 192 | 1604 | 3021 [coatepec Mx 126 | 428 | 154 [ 355 [Bastarto, ltaly 362 50 628 | 138 Khrarkiv, Ukraine 1144 | 366 | 1569 | 3209 Handan, China
-08.2 2 6.66 | 116.11 |Reynosa, MX (Edinburg, TX) 13 464 | 931 | 4607 [Tolmezzo, ital 364 | 394 | 583 | 1818 Sarkisla, Turke: 144 37 718 | 27 Xingtai, China
98 202 | 612 | 6645 [NuevoNecaxa Mexico 132 38 747 | 5105 |viterbo, Itla 366 37 893 | 2344 Islahiye, Turke: 146 38 245 | 7224 China
-97.6 20 550 | 117.63 [(LAKE) 132 | 432 | 1041 [ 11634 |san Severino Marche, Ital 366 | 384 | 628 | 241 Sariz, Turkey 115 358 | 891 | 2033 Puyang, China
o7 188 | 742 | 87.58 [Cordoba MX 134 | 462 | 796 [ 3725 |(MOUNTAINS, ITALY) 366 | 404 | 563 | 1894 Tokat, Turkey 115 38 1634 | 56.83 Jinzhou, China
-96.8 17 61 | 5386 [Oaxaca, MX 134 | 526 | 734 [ 3352 |Berlin, German, 368 12 835 | 2048 Nairobi, Kenya 154 | 388 | 805 | 2029 Baooding, China
-93.4 18 674 | 34.05 |cardenas, MX 136 | 376 | 1249 [ 67.41 |san Giovanni Gemini, Sicil 37 376 | 1463 | 4251 Turke 1us6 | 344 | 664 | 17.08 Shanggiu, China
892 | 138 | 1581 | 83.59 [san Salvador, El Salvador 136 | 416 | 2685 | 9245 [ceprano, italy 37 398 | 1189 | 59.99 Sivas, Turkey 1us8 | 378 | o065 | 4331 (LAKE)
882 | 136 | 813 | 5011 [San Miguel, I Salvador 136 42 4646 | 186.82 dei Marsi, Italy 37 562 | 7.85 | 72342 Moscow, Russia 116 364 | 658 | 181 Liaocheng, China
-84 10 918 | 3489 [sanJose, CostaRica 136 | 428 | 115 [ 7659 |sanVittorialn Matenano, Italy. 372 | 382 | 1426 | 3977 Elbistan, Turk 164 | 374 | 1751 | aro1 Dezhou, China
716 | 422 9.08 | 2878 |GreaterBoston Area (Near Upton MA) 144 | 416 | 635 [ 1912 [Frosalone, Italy 374 37 2666 | 5171 Gaziantep, Turkey 164 | 398 [ 5712 | 13079 Beijing, China
714 | a6 | o1 | 1331 [iowell 146 41 1884 | 5481 [cervinara, Ital 374 | se4 | 727 | 46607 Dmitrov, Russia 1168 34 726 | 293 Huaibei, China
-52 234 | 581 | 1457 |Maringa, Brazil 14.8 37 11.98 | 6867 [Ragusa, Sicily 376 | 408 | 1133 | 2871 Turkey 168 | 356 82 | 269 Jining, China
492 | -254 | 1218 | 2586 [curitiba, Brazil 148 | a16 | 552 [ 1827 [campobasso, taly 37.6 56 555 | 379.68 Moscow, Russia ues | 362 | 83 | 4357 Feicheng, China
492 | 166 | 68 | 14.91 [Goiania, Brazil (and lake) 156 | 406 | 138 [ 7149 |potenza, italy 38 38 89 | 1881 Surgu, Turkey 168 | 376 | 847 | 4019 Ninglin, China
-48.2 -19 574_| 2057 |Uberlandia, Brazil 156 | a1a | 1151 | 4494 [roggia, ital 388 9 36 | 69103 Addis Ababa, Ethiopia 17 366 | 282 | 613 Jinan, China
482 | 158 | 597 | 1828 'Emsma, Brazil (and lake) 156 | 532 | 622 [ 357 [uake 388 | 372 | 1602 | 3368 Sanliurfa, Turke 117 39 2013 | s81 Tianjin, China
478 | 212 | 1387 | 6145 |Ribeirao Preto, Brazil 164 | 482 | 1251 | 67.88 |vienna, Austria 392 | 386 | 1007 [ 212 Elazig, Turkey 17.2 32 655 | 4023 Hefei, China
474 | 206 | 553 | 148 [Franca,Brazil 168 | a08 | 1103 [ 2675 te Ital 304 | 216 | 687 | 14568 Jedda, Saudi Arabia 172 | 32 | 177 | so57 Xuzhou, China
472 | 28 | 65 20 _|campinas, Brazil 168 | 524 | 613 | 2578 |poznan,Poland 394 | 5720 | 750 | 1188 Rostov, Russia 172 | 362 | 704 | 3405 Tai'an, China
466 | 236 | 284 | 88.95 [sao Paulo, Brazil 172 | 408 | 845 [ 3092 |monopoli, italy 396 | 244 | 666 | 4577 Medina, Saudi Arabia u72 | 376 | 93 | s3e9 China
a4 | 198 | 1689 | 3907 |BeloHorizonte, Brazil 182 | 438 | 658 | 5059 |sarajevo, Bosnia 396 | 398 | 634 | 1925 Erzincan, Turke u74 | 392 [ us | 2909 Tianjin, China
434 | 226 | 7.12 | 20.41 [NearRio De Janeiro, Brazil 19 498 | 658 | 2842 |Bielsko-Biala, Poland 398 | 214 | 715 | 652 Mecca, Saudi Arabia u76 | 246 | 555 | 2177 Zhangzhou, China
-8 316 1 3635 Morocco 192 | 504 | 17.86 | 3633 |pabrowa,Poland 398 | 386 | 566 | 2296 Basyurt, Turkey 17.8 36 89 | 3254 Xintai, China
7.6 334 | 1402 | 49.8) [Casablanca, Morocco 198 | a14 | 2431 [ 12015 [Tirana, Albania 398 | 576 | 636 | 1012 Yaroslavl, Russia 118 284 | 851 | 4403 Shanjiao, China
-6.8 338 | 569 | 3329 [AinElAouda, Morocco 20 50 1023 | 55.87 [Krakow, Poland 402 38 14.28 | 3859 Diyarbakir, Turke 118 36.8 87 | 2556 Zibo, China
6.6 532 | 826 | 138 [Dublin, Ireland 206 | 514 64 | 37.71 [Praysucha, Poland 202 | 402 [ 1321 | 8839 Bayburt, Turkey 182 | 396 | 1207 | 298 Tangsban, China
64 54.4 56 | 11.69 [Portadown, Ireland 208 | 406 | 2822 | 9396 [Korce,Albania 204 | 212 | 553 | sso1 Taif, Saudi Arabia 184 25 1194 | 364 Nan‘an, China
5.6 338 | 1006 | 2692 [Meknes, Morroco 21 522 | 1024 | 347 [Warsaw, Poland 204 | 384 | 612 | 1500 Hani, Turkey 1184 34 647 | 2368 Sugian, China
5 34 1886 | 4548 [Fes Morocco 214 | 498 | 746 [ 3075 [Kolaczyce, Poland 204 | 398 | 608 | 1686 Tercan, Turkey 1184 35 1031 | 3068 Linyi, China
4.2 558 | 5812 | 7524 [Glasgow, Scotland 2 50 561 | 27.61 |Reeszow, Poland 206 | 388 | 111 | 3488 Bingol, Turkey 184 | 374 | 785 | 3004 Dongying, China
38 | 404 | 1341 | 4899 [Madrid, Spain 234 | 426 | 655 | 3972 [Sofia, Bulgaria 208 | 372 | 636 | 3119 Kiziltepe, Turke: 1186 20 75 | 2151 Qian'an, China
36 508 | 618 | 12.06 [Crediton, England 256 | 456 | 873 | 4545 [Brasov, Romania 4 378 | 58 | 1601 Batman, Turkey uss | 32 | 67 | 2038 Shuyang, China
3.2 518 | 748 | 1148 [Beaufort, Uk 26 444 | 1455 | 9563 [Bucharest, Romania 412 40 978 | 4147 Erzurum, Turke 188 | 368 66 | 2826 Shouguang, China
3.2 558 | 1582 | 322 [edinburgh, Scotland 266 | 412 | 826 | 40.35 [edirne, Turkey 414 | 374 | 678 | 2577 Midyat, Turke, 119 32 17.73 | 4837 Nanjing, China
-3 53.2 | 3804 | 71.65 |Wrexham, UK 266 | 416 | 891 | 69.16 [Lalapasa, Turke: 416 | 388 | 172 | 7761 Mus, Turkey 119 3.6 | 1101 | 3659 Huai'an, China
-3 55 597 | 1166 |Longtown, UK 27 40 839 | 3721 |can,Turkey 418 | @2 | 676 | 2264 Artvin, Turkey 192 | 366 | 818 | 2733 Weifang, China
28 | 428 | 617 | 2407 |vitoria-Gasteiz, Spain 272 | 384 | 6955 | 252.18 [Manisa, Turke 22 39 798 | 4352 Erentepe, Turkey 1194 36 6.1 157 Zhucheng, China
26 514 | 339 | 5091 [Bristol, UK 274 | 396 | 957 [ 3227 [wrindi, Turkey 422 | 398 | 1463 | 197961 Karayazi, Turke 196 | 314 17 6434 Taihuazhen, China
22 518 | 2665 | 41.07 [Gloucester, UK 274 | a1a | 842 [ 9871 [pinarhisar, Turkey 26 | m2 | 65 | s3s Ardahan, Turke: 1198 32 3856 | 196.79 Danyang, China
22 53 3454 | 565 [stoke-on-Trent, UK 278 | a1a | 851 | 117.3 [saray, Turkey 228 | 392 | 1098 | 5336 Patnos, Turkey 198 | 364 | 674 | 3691 Gaomi, China
22 534 | 1061 | 13537 UK 28 386 | 1938 | 5375 [salihli, Turkey 3 398 | 1102 | 50.29 Kagizman, Turke) 120 294 | 6aa | 2156 Yiwu, China
2 526 | 12861 | 192.08 [Birmingham, UK 28 396 | 142 | 7479 [salikesir, Turke 232 | 206 | 667 | 6368 Kars, Turkey 120 302 98 | 3024 Hangzhou, China
18 516 | 2418 | 3826 [Swindon, UK 282 | 382 | 1532 | 5016 [Kiraz, Turke “ 136 | 883 | 5627 Tailizz, Yemen 120 324 | 4268 | 16868 Taizhou, China
-18 55 27.06 | 3719 [Newcastle upon Tyne, UK 284 | 372 | 1075 | 2467 [Mugla, Turkey 4 382 | 669 | 1503 Baskale, Turkey 120 368 | 611 | 3373 Pingdu, China
-16 51 1083 | 20.39 UK 284 40 892 | 97.05 [Kosova, Turke: 24 396 | 1043 | 3415 Turkey 1202 | 334 | 1248 | 3733 Yancheng, China
-16 538 | 1009 | 14338 [leeds, UK 286 | 382 | 1886 | 53.74 |Afsar, Turke 4 40 662 | 3923 sagliksuyu, Turke 1204 | 318 | 2619 | 806 Shanghai, China
14 378 | 717 | 7666 |Murcia, Spain 2838 39 645 | 2116 |Simav, Turkey 482 | 154 | 257 | 22306 Sana'a, Yemen 1204 | 326 | 472 | 18045 Hai'an China
-14 546 | 2575 | 3877 UK 29 402 | 3097 | 3721 [Bursa, Turkey 442 32 567 | 3267 Najaf, Irag 1208 | 308 | 1217 | 4819 Jiaxing, China
12 53 6095 | 768 UK 202 | 378 | 2267 | 5242 [Serinhisar, Turkey 442 | 334 | 925 | 648 Badhdad, Iraq 121 322 | 1209 | 3356 Nantong, China
-06 388 81 | 59.17 [ontinyent, Spain 204 | 372 | 1457 | 47.79 |Aliveren, Turke 446 | 334 | 1099 | 8307 Badhdad, Iraq 212 | 312 | 6171 | 18115 Shanghai, China
06 396 | 777 | 72.27 |valencia, Spain 204 | 386 | 1201 | 24.9 [Usak Turke; a8 | 416 | 1014 | 10578 Thilisi, Georgia 1214 | 298 | 1079 | 3085 Yuyao, China
06 | 248 | 766 | 3916 [Bordeaux, France 204 | 306 | 569 | 485 [Emet Turke 5 376 | 7.35 | 4067 Urmia, Iran 1234 | a8 | 75 | 221 Shenyang, China
06 536 | 1208 | 17.14 UK 296 40 9.5 | 6862 [inegol, Turkey 462 38 27.8 | 2504 Tabriz, Iran 152 | 438 | 739 | 1om Changchun, China
02 516 | 16625 | 220 [london, UK 208 | 366 | 947 | 3593 [caybasi, Turke 268 | 206 | 3193 | 11734 Riyadh, Saudi Arabia 1306 | 334 | 001 | 396 Ogori, Japan
02 526 | 1569 | 22.98 [Norwich, UK 30 31 1006 | 327.54 [Alexandria, Egypt 476 | 484 | 941 | 2657 DESERT) 1308 | 328 | 1413 | 8955 (MOUNTAINS, Japan)
02 522 | 1905 | 29.67 [Cambridge, UK 30 374 | 995 | 3069 [Akoren, Turke 478 | 202 | 78 | 5928 Kuwait City, Kuwait 1326 | 36 | 578 | 13267 Yachiyo, Japan
08 522 819 | 2454 [Bury UK 30 394 | 745 | 441 [kutahya, Turkey 478 | 304 [ 677 | 4491 Basrah, Iraq 1356 | 348 | 4742 | 48624 Kyotanabe, Japan
1 526 | 862 | 14.45 [Norwich, UK 30 402 | 1334 | 104.74 [Bozuyuk, Turke 486 | 314 | 787 | 5269 Ahvas, Iran 137 352 | 3897 | o711 Nayoga, Japan
14 436 | 1202 | 7296 |Toulouse, France 30 408 | 2532 | 133.91 [lzmit, Turkey 514 | 358 | 44.16 | 448.03 Tehran, Iran 1372 | 366 | 938 | 25571 Toyama, Japan
22 488 | 1739 | 4458 |paris, France 304 31 1182 | 30365 Egypt 516 | 326 | 1146 | 7493 Esfahan, Iran 138 36.2 87 | 15523 Matsumoto, Japan
26 488 | 1392 | 4325 |paris, France 304 | 372 | 916 | 2509 [Antalya, Turke 526 | 296 | 1356 | 6757 Shiraz, Iran 1382 | 366 | 1601 | 34555 Nagano, Japan
3 366 | 7.8 | 37.08 [Blida, Algeria 306 | 286 | 589 | 141.69 [saftAlKhirsah, Egypt 58.4 38 75 | 64.59 Ashgabat, 1386 | 356 | 155 | 15897 Kofu, Japan
3 506 | 831 | 31.41 [uille, France 306 | 378 | 8aa [ 2306 [isparta, Turkey 506 | 364 | 1046 | 8058 Mashhad, Iran 1388 | 372 | 58 | 15542 Tokamachi, Japan
32 258 | 7.0 | 3626 |clermont Ferrand, France 306 | 388 | 1178 [ 3629 Turke 66.2 a1 1591 | 34.17 LAKE) 1392 | 378 | 1045 | 36348 Agano, Japan
a4 50.8 88 | 2046 [Brussels, Belguim 306 | 308 | 1332 | 89.32 [sakisehir, Turkey 67 396 | 676 | 49.85 Samarkand, Uzbekistan 1396 | 358 | 8948 | 111604 Tokyo, Japan
a4 512 | 876 | 1684 [Antwerp, Belgium 308 | 204 | 2371 [ 68371 [QaryatAl Harajah, Egypt 674 | 408 | 823 | 2107 1398 | 376 | 802 | 11815 Kitakata, Japan
5.6 64 9.6 | 3676 [BeninCity, Nigeria 31 30 5023 | 1038.02 [Cairo, Egypt 688 | 386 | 658 | 2732 Dushanbe, Tajikistan 1404 | 366 | 865 | 32648 Oga, Japan
6.2 292 | 653 | 1912 |Mets, France 31 306 | 2975 | 836.36 [Tanta, Egypt 692 | 414 | 1391 | 10364 Tashkent, Uzbekistan 1404 | 374 | 2656 | 813.09 Koriyama, Japan
6.6 364 | 675 | 29.94 [constantine, Algeria 31 388 | 839 | 2825 [Bolvadin, Turkey 738 | 186 | 759 | a179 Pimpri-Chinchwad, india 104 | 378 | 194 | 3723 Fukushima, Japan
7 s08 | 7.84 | 29.13 [cologne, German 312 | 408 | 1369 | 103.66 [Duzce, Turkey 77.6 13 17.97 | 6119 Bengaluru, India 1404 | 384 | 1453 | 1963 Higashine, Japan
74 52 83 | 41.47 |Aba, Nigeria 314 | 268 | 883 | 162.07 |AlButakh, Egypt 784 | 174 | 698 | 2421 Hyderabad, India 104 | 392 | 705 | 11428 Ugo, Japan
74 9.2 7.41 203 _|Abuja, Nigeria 314 | 306 | 3466 | 817.87 [EsbetAli Masoud, Egypt 804 | 412 | 679 | 4624 Aksu, China 106 | 402 | 6% | 147.00 Odate, Japan
74 104 | 95 | 3684 [Kaduna, Nigeria 316 | 302 | 229 | 53338 [New CairoCity, Egypt 876 | 438 2 .21 Urumgi, China 1406 | 406 | 1328 | 17876 Hirakawa, Japan
7.6 444 | 1496 | 4087 |cuneo, tal 316 | 408 | 792 | 57.58 [Kozlu, Turkey 896 | 556 | 575 | 1231 (DESERT, China) 1408 | 384 [ 1766 | 380.53 Kami, Japan
7.6 a5 2295 | 5899 [Turin, Italy 32 374 | 85 | 2057 disehir, Turkey 954 | 234 | 716 | 2408 DESERT, BURMA) 1412 | 396 | 2469 | 14881 Morioka, Japan
78 486 | 828 | 222 |strasbourg, France 32 212 | 649 | 3016 [Devrek, Turke: 974 | 402 | 218 | 2966 DESERT, China) 1414 23 2573 | 37869 Sapporo, Japan
84 294 64 | 2894 |Mannheim, Germany 322 2% 691 | 2536 |rarshut, Egypt 1002 | 268 [ 737 | 221 Lijiang, China 1424 | 238 | 1054 | 7275 Asahikawa, Japan
86 238 | 1056 | 4141 [Alessandria, italy 322 | 08 | 638 [ 27.3 [Gerede, Turke 1018 | 366 | 688 | 1985 Xining, China 164 | 382 62 | 17.53 Morwell, Australia
88 10 1042 | 3076 |los, Nigeria 324 37 81 | 34.02 [(DESERT, Turkey) 1038 | 256 | 606 | 2239 Qujing, China 166 | 424 | 644 | 1867 Central Tazmania
9.2 208 | 1797 | 13526 [Berchidda, Sardegna 326 38 1321 | 13886 [Konya, Turkey 1038 30 552 | 1945 Meishan, China 1508 | 312 | 657 | 5818 Tamworth, Australia
9.2 48 | 1753 | 5283 |varz, taly 326 | 412 | 667 | 4301 |Karabuk Tyrkey 1038 36 707 | 1985 Lanzhou, China 153 | 276 | 7.86 | 2566 Brisbane, Australia
9.2 454 | 3655 | 155.15 |wmilan, ital 328 | 366 | 779 | 17.08 |Ermenek Turkey 104 306 | 2431 | 5633 Chengdu, China
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18 GHz V-pol RFI Locations 18 GHz H-pol RFl Locations
Lat (deg) [Lon (deg) [Mean (K) | Max (K) [Location Lat (deg) [Lon (deg)|Mean (K) | Max (K) |Location Lat (deg) |Lon (deg)| Mean (K) | Max (K) |Location
-113.6 40.8 4.03 9.08 |Bonnevile Salt Flats, Utah 28 54.8 3.15 11.76 |Budzilaika, Belarus -113.6 40.8 7.18 17.52 |Bonnevile Salt Flats, Utah
-103.6 45.8 2.16 293 [(?, South Dakota) 28.2 -26 3.01 23.09 [Johannesburg, South Africa -97.4 46 3.46 288.27 |(Lake, North Dakota)
Lake Traverse Reservation, South Lake Traverse Reservation, South
-97 45.6 2.27 291.14 |Dakota 282 52.6 39 14.42 _|Prusy, Belarus -97 45.6 3.28 330.65 |Dakota
-95 45.2 2.03 421.35 |(? Minnesota) 28.2 55.6 3.09 12.96 |Zhytkavichy, Belarus -95.6 45.8 3.69 254.42 |(? Minnesota)
-94.2 45.2 2.66 250.44 |(? Minnesota) 28.4 53.4 2.52 22.21 |[Sasnovy, Belarus -95 45.2 3.41 442.77 |(? Minnesota)
-79.2 41.4 2.03 280.45 |(? Pennsylvania 28.4 55 3.7 20.04 |Kosary, Belarus -94.2 45.2 3.7 276 |(? Minnesota)
-76 40.8 3.4 455.89 |(? Pennsylvania) 28.6 54.2 3.27 18.74 _[Borisov, Belarus -93.4 44.6 3.51 269.86 |(? Minnesota)
-75.6 6.2 2.68 17.09 _[Medellin, Columbia 28.8 53.8 3.05 8.92 [Berezino, Belarus -93 45.4 3.66 201.21 |(? Minnesota, near Minneapolis)
-73.2 -40.6 333 25.16 [Osorno, Chile 28.8 54.8 2.96 13.51 |Lepel, Belarus -92.6 45.8 3.17 443.81 |(LAKE)
-72.4 -37.4 2.93 1152 |Los Angeles, Chile 28.8 55.6 6.71 16.39 |Polatsk, Belarus -76 40.8 3.99 489.22 |(? Pennsylvania)
-71.4 -33.2 2.08 6.61 |Casablanca, Chile 28.8 59.6 2.16 3.96 [Kotly, Belarus -70.8 -34.2 3.86 14.41 |Rancagua, Chile
<712 -32.8 3.93 27.98 [Quillota, Chile 29.2 53.2 3.26 7.78 _|Babrusjsk, Belarus -70.6 -33.4 12.58 54.82 |Santiago, Chile
-71 -34.6 27 17.97 |San Fernando, Chile 29.2 54.2 5.25 17.4 _ |Krupki, Belarus -67.8 -20 3.01 6.62 |(?, Bolivia)
-70.8 -34.2 5.36 26.31 |Rancagua, Chile 29.2 55.8 2.5 10.47 |Krasnapolle, Belarus -67.4 -20 3.04 8.67 |(?, Bolivia)
-70.6 -33.4 14.83 60.9 |Santiago, Chile 29.6 54.8 2.5 14.66 |Senno, Belarus -67.2 -20.4 4.54 10.83 [(?, Bolivia)
-17 14.8 2.69 10.76 _|Thies, Senegal 29.6 59.8 2.85 5.37__|Petrovskoye, Belarus -17 14.8 3.07 7.89 [Thies, Senegal
-15.8 18 2.07 8.91 |Nouakchott, Mauritania 30 55.8 2.38 22.78 |Haradok, Belarus -16.6 15.4 3.28 7.29 _|Kebemer, Senegal
-13 27.6 2.18 6.33 _|(?, Coast, Morocco) 30.2 13.2 4.12 15.47 _|El Obeid, Sudan -13 27.6 3.12 83 (?, Coast, Morocco)
-6 37.4 4.86 348.25 |Seville, Spain 30.2 55.2 33 9.63 _|Vitebsk, Belarus 82 33.6 3.06 11.42  |(LAKE)
82 33.6 2.05 6.94 |(LAKE) 30.4 53.4 2.06 7.71 _|Bykhaw, Belarus 12 -16 4.28 9.97 |(?, Angola)
8.6 33.6 2.33 6.93  |(LAKE) 30.4 53.8 3.15 8.13 |Mahilyow, Belarus 12 32.8 3.89 9.76  |Zuwara, Libya
12 32.8 2.77 6.68 |Zuwara, Libya 30.4 54.4 2.69 8.17 |Orsha, Belarus 12.6 32 4.33 20.71 |Yefren, Libya
12.6 32 4.1 12.81 |Yefren, Libya 30.4 59.8 4.12 28.5 |Saint Petersburg, Russia 13 32.2 6.45 21.3 |Garyan, Libya
12.8 26.6 3.77 26.59 _[Awbari, Libya 30.8 55 3.67 32.42 |liozna, Belarus 13.6 324 4.39 16.64 |[Tarhunah, Libya
12.8 32.6 3.39 13.56 |Az-Zawiyah, Libya 31 52.4 7.93 19.29 |Gomel, Belarus 14 318 4.01 17.17 _|Mani Waled, Libya
13 32.2 8.12 28.79 |Garyan, Libya 32 54.8 3.19 58.5 |Smolensk, Russia 14 32.6 3.51 7.81 |Msalata, Libya
13.6 32.4 6.25 20.07 |Tarhunah, Libya 35.4 14 3.41 16.74 |Al Qadarif, Sudan 14.2 27.6 3.81 19.16 |Birak Airport, Libya
14 318 2.55 13.79 |Mani Waled, Libya 36.2 54.6 27 18.05 |Kaluga, Russia 14.4 27 6.17 21.94 [Sabha, Libya
14 32.6 2.92 6.75 |Msalata, Libya 36.8 40.2 2.83 223.12 |Tokat, Turkey 14.4 324 3.05 8.06 |Khoms, Libya
14.2 27.6 4.06 27.05 [Birak Airport, Libya 37.8 55.6 2.36 8.81 |Moscow, Russia 15 32.2 3.03 17.3 |Misrata, Libya
14.4 27 11.02 40.57 |Sabha, Libya 47.6 -19 2.55 10.43 |Andohalo, ar 19.4 30.2 3.66 9.24  |Marsa al Brega, Libya
14.4 324 2.83 9.73_|Khoms, Libya 514 15 2.09 451 |(LAKE) 20.2 30.8 7.53 27.44 |Ajdabiya, Libya
15 32.2 2.47 12.26 [Misrata, Libya 52.6 24 2.74 6.17 |Ruwais, United Arab Emirates 20.2 32 10.72 48.06 _|Benghazi, Libya
15.8 29 4 31.44 [Hun, Libya 53.8 39.4 2.31 4.84  |(LAKE) 20.8 324 3.75 13.89 |Al-Abyar, Libya
16.6 31 2.97 11.01 _|Sirte, Libya 55 24.8 2.42 6.39 _|Dubai, United Arab Emirates 25.2 314 3.33 8.06__|El Salloum, Egypt
18.6 48.8 2.12 11.37 |Prievidza, Slovakia 62.2 34.4 2.65 11.98 |Heart, Afghanistan 25.6 314 3.32 8.56  [Bugbug, Egypt
19.4 30.2 2.85 8.88 |Marsa al Brega, Libya 67.2 25 2.58 11.18 |Karachi, Pakistan 26.2 52 3.09 15.32 |Pinsk, Belarus
20.2 30.8 1117 38.45 |Ajdabiya, Libya 67.2 36.8 2.68 39.68 |Masari Sharif, Afghanistan 27.6 54 6.3 18.55 |Minsk, Belarus
20.2 32 18.14 54.29 |Benghazi, Libya 69.2 34.6 5.68 40.51 |Kabul, Afghanistan 28.8 55.6 3.18 7.54 _[Polatsk, Belarus
20.6 32.2 7.17 46.8 |Al-Abyar, Libya 73 49.8 4.14 24.96 |Karagandy, Pakistan 29.4 59.8 3.62 5.04 [Petrovskoye, Belarus
21.6 32.6 2.89 11.19 |Umar al Mukhtar, Libya 74.2 32.2 2.06 5.54 |Gujrandwala, Pakistan 31 52.4 6.79 30.16 |Gomel, Belarus
22.6 32.6 2.77 9.45 |Derna, Libya 74.4 314 2.59 20.29 |Lahore, Pakistan 33.8 31 3.24 8 El Salloum, Egypt
23.8 52.2 4.42 31.65 |Brest, Belarus 75.4 63.2 2.01 5.42  |Noyabrsk, Russia 36.8 40.2 4.97 368.35 |Tokat, Turkey
24.2 53.6 4.03 16.93 |Skidziel, Belarus 77 43.2 2.08 7.53 |Almaty, Kazakhstan 40.4 14.8 3.37 7.78 |(LAKE)
24.4 53 4.89 21.72 |Porazava, Belarus 80 7.4 3.7 9.39 [Colombo, Sri Lanka 43 16 3.42 7.96  |(LAKE)
24.8 318 21 5.68 |Kambut, Libya 80.2 6.4 2.21 13.4 |Pitigala, Sri Lanka 43.2 14.6 3.03 8.98 |(LAKE)
24.8 53 2.08 12.07_|Dabrasielsy, Belarus 80.2 7 3.51 13.57 |Avissawella, Sri Lanka 43.6 10.8 3.15 8.85 |(LAKE)
25 53.6 2.12 13.27 [Zaludok, Belarus 80.6 7.4 4.34 16.28 |Matale, Sri Lanka 45.2 68.4 4.1 7.95 |(LAKE)
25.2 45.8 2.66 13.79 _[Persani, Romania 101.6 3 9.55 77.87 _|Kuala Lumpur, Malaysia 52.6 24 3.09 7.76 __[Ruwais, United Arab Emirates
25.4 54 4.93 30.34 _|Dvorysca, Belarus 104.2 52.2 2.18 6.85 |Irkutsk, Russia 53 24 3.31 8.09 |Ruwais, United Arab Emirates
25.6 314 2.08 4.95 [Bugbug, Egypt 104.8 11.4 3.04 40.26 |Phnom Penh, Cambodia 53.8 39.4 4.1 7.39 |Dzhebel, Turkmenistan
25.6 53.4 4.2 23.75 |Navajeinia, Belarus 107.6 51.8 6.87 43.18 |Ulan-Ude, Russia 54.2 38.4 3.08 7.79 |(DESERT, Turkmenistan)
26 54.4 2.65 20.84 |[Asmiany, Belarus 116.4 40 2.31 23.47 |Bejing, China 54.2 38.8 3.21 6.84 |(DESERT, Turkmenistan)
26.8 53.8 2.88 14.96 [Ivianiec, Belarus 132.8 33.6 2.32 6.47 _|Noborigishiroyama, Japan 55 24.8 3.58 8.71 [Dubai, United Arab Emirates
26.8 54.4 4.45 13.62 |Maladziecna, Belarus 139.8 36.2 4.78 472.23 |Koga, Japan 56.4 20.4 3.01 7.37 |(DESERT, Oman)
27 53.2 3.16 14.55 |Karyl, Belarus 140.4 37.6 2.52 167.04 |Nihonmatsu, Japan 58.6 21.2 31 7.34 _|(DESERT, Oman)
27.2 52.6 2.53 13.56__|Vialichkavichy 142.6 47 4.94 31.08 |Yuzhno-Sakhalinsk, Russia 68.8 24 8.56 20.71 _[Bhuj, India
27.2 54.8 3.1 10.56|(LAKE) 7 24 4.25 1542 [(?, India)
27.4 54.4 6.73 19.27 |llya, Belarus 73 49.8 3.21 27.47 _|Karagandy, Pakistan
27.6 54 10.35 38.67 _|Minsk, Belarus 101.6 3.2 5.38 20.66 |Kuala Lumpur, Malaysia
27.8 52.2 3.6 19.23 |Zhytkavichy, Belarus 118.4 38 4.16 9.35 |(LAKE)
27.8 53.2 2.36 16.43 |Zhilin Brod, Belarus 139.8 36.2 3.9 518.9 |Koga, Japan
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STATUS Released ORIGINATOR AND DATE Draper, David 01/19/2015 | cAGE 13993
ATTACHMENT(S): NO Note: THIS ORDER IS NOT COMPLETE WITHOUT ATTACHMENT(S) IF "ATTACHMENT" IS INDICATED
REASON FOR CHANGE: Initial Release

DESCRIPTION OF CHANGE: 2444347 (A) REPORT ON GMI SPECIAL STUDY #15: RADIO FREQUENCY INTERFERENCE

AFFECTED ITEMS

REV LIFECYCLE REV LIFECYCLE ,
PART NO. (OLD) oLD NOMENCLATURE (NEW) NEW DISPOSITION Cll's
2444347 REPORT ON GMI SPECIAL STUDY #15: RADIO A Production Released Not Applicable INOO1A
FREQUENCY INTERFERENCE

CHANGE Initial Release CHANGE DWG REPORT ON GMI SPECIAL STUDY #15: RADIO DWG 2444347 NEW A
CLASS CODE TITLE FREQUENCY INTERFERENCE... NO REV

Status: Released ART 775





