radiometrics
Ahead of the Weather

Verifying Proper Radiometer Leveling

The off-zenith measurement accuracy is dependent on the radiometer being level. Over time,

the tripod, and the structure supporting the tripod and radiometer, can settle and may cause the

radiometer to become off-level. It is important for the radiometer to be as level as possible.

Radiometrics recommends that the state of instrument leveling be checked at least every 6

months, when the radiometer is calibrated.

To be considered level, the level measurements need to be less than |0.5°|. To view the level

measurements, do the following:

1. Open a recent Iv0.csv file in Microsoft Excel or other spreadsheet program, such as LibreOffice.

2. From the data tab, select “sort” (Figure 1).
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Show the Sort dialog box to sort
77‘ A B c D £ 3 G gf‘?e,basea on several criteria at
1 1.[ sEEgERE 99 # Radiometrics V7.00 configuration fi
2 2 s 99 # Configuration File Format: 7.00 | @ Press F1for more help.
3 3 s 99 # No more comments
4 A Y 99
5 5 it 99 MP TYPE:
6 6 T 99 MP-3000A 3134A :Model & Serial Number
7 7 s 994 :Windows com port (1to 9)
3 8 sEHgHY 99 1 :debug (1=on; 0=off)
9. O I 99 0 :PC Clock Sync to GPS (1=on; 0=0ff)
10 10 H#ERHHHE 99
11 11 it 99 TIP CONFIGURATION: (For all TIP Commands)
12 12 susssEsE 99 0.98 :regression coeff for a good tip
13 13 i 99 0.0 :Default Azimuth Angle
14 14 sussssng 99 5 :Number of Elevation Angles
15 15 s 99 30 :Tip Elevation Angle #1
16 16 #iHHEEHHE 99 45 :Tip Elevation Angle #2
17 17 susussns 99 90 :Tip Elevation Angle #3
18 18 #usuHEHE 99 135 :Tip Elevation Angle #4
19 19 e 99 150 :Tip Elevation Angle #5
20 20 sEnsHEEE 990 :C 1=allow tips w/rain on
21 PR 99 0.8 :rain sensor tip threshold (volts)
22 22 i 99
23 PRIE 99 BLOWER SETTINGS:
24 24 sEHEHHHT 99 0.80 :Rain sensor blower threshold (volts)
25 25 #HEHH 99 70 :RH threshold (%)
26 26 sEnEHE 99 30 :Blower speed (rain and RH both below threshold)
27 27 HuHHEHE 99
28 28 HiHHHHHE 99 SYNTHESIZER TYPE:
29 29 AR 99 6 :1=Microsource 11.0-15.0 GHz; 2 =11.0-15.3 GHz; 4 = Spinnaker
30 30 HERHEHHE 99
31 31 99 CHANNEL CALIBRATION BLOCK:
32 32 BHHHHEH 99 2013/02/01 14:05:17 :Date of last factory LN2 calibration
33 33 #ELHEEEE 99 2013/02/04 21:00:40 :Date of last user LN2 calibration 2013-02-04_
34 34 sussssg 99 10 10 0.2 1200 :In2 calibration integrati
35 35 #usHEEEE 99 0.90 :target tolerance for In2 cal
36 36 s 99 35 :number of frequencies
a7 37 s 99 Freauenc Revr MRT Window CND drive IF Atten  alnha

Figure 1: Sort in Microsoft Excel
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3. Select the first dropdown box, and sort the file by Column C (Figure 2). Make sure that the box
“my data has headers” remains unchecked.
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1] 1 F 99 #Radiometrics V7.00 configuration file for 3134A
Z] 2 sgnmpga 99 # Configuration File Format: 7.00
3] R 99 # No more comments
4 A B 99
5 5 HEHERERE 99 MPTYPE:
6] [ 99 MP-3000A 3134A :Model & Serial Number
7 7 #hnReaag 994 :Windows com port (1t09) 5 it l N ETE ] e ” NIE = ey
8 8 spummgas 991 :debug (1=on; 0=0ff) L = = e i 5
9 9 HhERHI 990 :PC Clock Syncto GPS (1=on; 0=off) Colum Sorton Order
10 10 sepnne 99 Sortby [w] vahes [#] A2z [+
1 11 shmsiis 99 TIP COI : (For all TIP Ce Column A
12 12 shunnis 99 0.98 :regression coeff for a good tip
13 13 H 99 0.0 :Default Azimuth Angle
14 14 s 995 :Number of Elevation Angles
15 15 #hussiss 99 30 :Tip Elevation Angle #1
16 16 #hunsny 99 45 :Tip Elevation Angle #2
17 17 whnniiy 99 90 :Tip Elevation Angle #3
18| 18 #hunniis 99 135 :Tip Elevation Angle #4
19| 19 s 99 150 “Tip Elevation Angle #5
20 20 sruEEREE 990 :C 1=allow tips w/rain on
21 21 s 99 0.8 :rain sensor tip threshold (volts)
2 22 wiHREnE 99
23 23 HiHRRIE 99 BLOWER SETTINGS:
2 24 whEREHEE 99 0.80 :Rain sensor blower threshold (volts)
5| 25 . 99 70 :RH threshold (%)
26 26 susssnE 99 30 :Blower speed (rain and RH both below threshold)
27 27 Hinaans 99
28 28 HHHERHE 99 SYNTHESIZER TYPE:
29 29 wEEE 996 :1=Microsource 11.0-15.0 GHz; 2 = 11.0-15.3 GHz; 4 = Spinnaker 11.0-15.0 GHz; 6 = Spinnaker in each receiver
30 30 FRERREHE 99
31 31 s 99 CHANNEL CALIBRATION BLOCK:
32 32 whamm 99 2013/02/01 14:05:17 :Date of last factory LN2 calibration
33 23 srasEsn 99 2013/02/04 21:00:40 :Date of last user LN2 calibration 2013-02-04_12-35-12_v0
E2) 34 sty 99 10 10 02 1200 :In2 calibration integration parameters
35 35 iR 99 0.90 :target tolerance for In2 cal
36 36 mhREHA 99 35 :number of frequencies
37 37 sEsssEE 99 Frequena Rovr MRT Window CND drive IF Atten alpha dtdg (<8 k2 k3 k4 Tnd
2 0 275 0.00014 32860 21 1.00202 -1.08E+06 6.18E+02 -6.59E+00 2.34E-02 -2.78E-05 261.9 3
V0 4537 a nve mnsnas asnce R . o

Figure 2: Column C

4. Scroll down towards the bottom of the file to find the type 91 records in Column C (Figure 3).

5. Scroll over to find columns AW and AX to find the tilt values (Figure 3).
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fon, ron o romomer | g | naron 2O g son | mmer gl O g T, B2, ol MY, G Uz S
Get External Data Connections Sort & Filter Sort & Filter Data Tools | Outfine
3978 - | a1
AQ | AR AS AT AU AV AW AX ay | Az

_4l A j° E L < L ! ify(k)  TCasel(K) RCV1-+8V Vndi(on) Vnd1(off) Ra4 E(+)W(-)Tilt  N(#SOTIIE JRa7 DataQual
3978 4365 wHHER 297.71  36.75 96345 22027  0.011 323.99 331.884 8011 11.022  4.008 27 -0.01126 0.21418) 9999.99
BBl 9378, Kk 297.3 375 96359 2204 0.05 1324009 331718 8013 1102  4.008 27 -0.15244 01816} 9999.99
3980| 4391 HERRHEH 297.25 374 963.56 22144  0.092 1324009 331749 8013 11027 4013 27 -0.14158 0.21418) 9999.99
3981/ 4404 HEHHEER 297.25 3745 963.61  220.81 0.037 1 323997 331.749 8012 11.022 4.003 27 -0.15244 0.2359f0 9999.99
3982 4417 smmmmssy 29713 37.74 96353 22081  0.046 1324003 331749 8013 11022  4.008 27 -0.14158 0.24676f| 9999.99
3983 Record ant0(K) Tkndo(K) Tantl(K) Tknd1(K) Tamb(K) Rh(%) 324009 33178 8013 11022  4.003 27 -0.09814 01816 9999.99
3984|Record b SNR Az(deg) El(deg) VskyCh 1VskyndCt 323.997 331792 8012 11022  4.003 27 -0.15244 0.13816) 9999.93
3985|Record Rain(V) V1 v2 TKBBL(K) TKBB2(K) TCab(k) 323.988 3317 8013 11027  3.9% 27 -0.15244 0.1816)] 9999.99
3986| 113 swrhns 01095 999.99 999.99 323.041 325788 320.419 324003 331657 8013 11027  4.003 27 -0.15244 019246 9999.99
S e 00998 999.99 999.99 323.046 325.787 320425 324003 331644 8013 11022  4.003 27 -0.13072 0.20332) 9999.99
= o e 01078 999.95] $99.99]  323.08| 325787 329.001 220009 331583| B033] iioz7| 3.9%8 27 -0.19588 014902 9999.99
289 152 e 00| 5% ses mow WSS A Lv i son o e IR ...
29 L Q0. 59D 3999 22000 30U A 323.978 331417 8.013  11.027 3.998 27 -0.15244 0.1816f1 9999.99
oec 275} SENAIONY 00546, 52993 99339 923.029) 323.767| 329423 opag67| 331.361] 6.013) 15027 4008 27 -0.14158 013816 9999.99
3992 191, 00228/ 99999 999.99 323 32578 329401 333475 331313 012 1102  3.998 27 -0.17416 0.17074) 9999.99
3993 204 (HIHHIRN 002 999.99 999.99 322.957 325.697 329.332 355003 331288 8.013 11027  3.998 27 -0.15244 0.1707afl 9999.99
3994| 217 s 00233 999.99 999.99 322.943 325.663 329.262 354003 331244  8.014 11022  4.003 27 -0.15244 0.1816] 9999.99
3995, 230 s 0.0227 999.99 999.99 322931 325.645 329.211 374009 331195  8.012 11027  3.998 27 -0.13072 015988 9999.99
3996 243w 0023 999.99 999.99 322.924 325.629 329.212 323984 33122 8012 11027  4.003 27 -0.15204 0.17072) 9999.99
3997 256 s 0.0224 999.99 999.99 322.878 325576  329.15 324009 331164  8.013 11027  4.003 27 -0.11986 017074 9999.59
3998 269 sussnnns 01549 999.99 999.99 322.843 325.527 329.098 324.003 331072  8.014 11027  4.003 27 -0.14158 014902 9999.99
3999 282 S 0.0537 999.99 999.99 322.808 325.482 329.065 324.003 331072  8.012 11022  4.008 27 -0.13072 0.143024 9999.99
a000| P p— 00228 99999 999.99 322795 325.468 329.03 323.978 331035  8.013 11027  4.003 27 -0.15244 014902 9999.59
o 308| FURIHHEN 00223 959.99] 999.99| 322.789 325448 328,991 324003 330986 8013 11022 3998 27 -0.15284 0.1273] 9999.99
4002| 321 srmmEng 0.0918 999.99 999.99 322783 325.449 328,952 323984 330.888 8013 1102  3.998 22 RIS gy >
=l e o e e A e I I 27 -0.15244 0.1273) 9999.99
008l o7 Ere 006l 95995 $99.95 322734 325396 323508 222015, 230054 8013 11027 400 27 -0.15244 013816 9999.59
= Sy oosn omol oomse amriil srcassl maaey P20 awea  sow 10z 39 27 -0.14158 0105588 9999.99

| 323.99 330611 8014 11022  3.998 27 -0.13072 0.1273) 9999.99
f005 373, RS, 0.0748; 999,99]. 1999.99) 322064 925,32 378M12 %or| Si053)| Bioi2) 11027 400 27 -0.1633 0.09472) 9999.99
4007| 380/ ik 00399 999.99| 99999 32266, 325295 328.775 333984 330451  B.012  1.027] 400 27 -0.15244 011644 9999.99
4008 399 01012  999.99  999.99 322642 325.269 328.732 334009 330414  8.013 11022  3.998 27 -0.15244 0.11644) 9999.99
4009 412 #unnting 0.0774  999.99  999.99 322.599 325.222 328.674 324009 330.328 8.013  11.027 3.998 27 -0.15244 0.1273) 9999.99

Figure 3: Type 91 Records (left) and Tilt Values (right)

6. To be considered level, the values in the column should be less than |0.5°|, such as this case.
The first column, AW, is the East/West tilt, or the tilt along the length of the radiometer. The
second column, AX, is the North/South tilt, or the tilt along the width of the radiometer. A slight
variation from measurement to measurement is expected as the leveling sensor is very accurate.
If the tripod needs leveling, please refer to the insert from the user manual below: “Leveling the
Tripod”.

Leveling the Tripod

Before installing the Profiling Radiometer, the mounting surface must be leveled using the bubble
level supplied with the TP-2000 Tripod (or similar). The instrument must be mounted on a level
surface to ensure accurate antenna elevation angles and TIP calibrations. If the triangular Tripod
Top Plate is not level within 1/8% of a bubble in all directions when the tripod is in position at the
installation site, adjust one or more of the telescoping tripod legs to different lengths as required
to make it level. First, align the level in the plane of the leg to be adjusted first. Then loosen the
leg collar clamp on that leg using the 1/4” Allen wrench as shown in Figure . The lower leg will
slide freely inside the upper leg. To adjust the leg length,
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move the lower leg up or down as necessary. When the bubble in the level is centered, tighten
the collar clamp. Repeat for each leg as necessary to make the triangular Tripod Top Plate level
in all directions.

4.

Figure 4: Leveling the TP-2000 Tripod

Align the level in the plane of the leg to be adjusted first.
Then loosen the leg collar clamp on that leg using the 1/4” Allen wrench as shown in Figure
4.

The lower leg will slide freely inside the upper leg. To adjust the leg length, move the lower
leg up or down as necessary.

When the bubble in the level is centered, tighten the collar clamp.

Repeat for each leg as necessary to make the triangular mounting plate level in all directions.

Refer to Figure 5, for a quick leveling reference.

Figure 5: Leveling directions

NOTE:
Exercise reasonable care when assembling the Tripod to avoid denting or damaging the Tripod
legs. Dents in the legs will prevent the inner tube from being extended/shortened.
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