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ELECTRONIC BAROMETER

What is air pressure?

The air's pressure is caused by the weight of the air pressing down on the Earth, the ocean and on the air below. Earth's gravity causes the downward force that we know as "weight." Since the pressure depends on the amount of air above the point where you're measuring the pressure, the pressure decreased as you gain altitude.

Air pressure also changes with the weather and is one of the important factors affecting the weather. 

Why do we need to measure air pressure and temperature?

Distances measured with electronic distance measuring equipment are influenced by the changes in air density, which in turn is effected by pressure and temperature. A correction in Parts Per Million (PPM) needs to be applied to correct for changing atmospheric conditions.

Barometer Calibration

Calibration of the electronic barometer is necessary to receive reliable readings. Calibration should be done before each control network or other high precision task is performed.

Calibration can be done at any airport, which has weather equipment that we can use to set ours by. Airports by default will provide Sea Level Pressure. They will usually provide Station Pressure if you ask. Station Pressure is the atmospheric pressure at any given location that changes with differences in elevation. We need Station Pressure.

If the airport operator provides you with Station Pressure all you need is to check your barometer’s pressure reading against it and adjust appropriately.  (See the operators manual for your barometer.)

How to convert from Sea Level Pressure to Station Pressure.

If you are given Sea Level Pressure you will need to convert to Station Pressure. A rule of thumb is, the difference in Station Pressure and Sea Level Pressure decreases by approximately 1 inHg. per 1000 feet of elevation change. To more closely approximate this difference look at the Standard Atmosphere Table 8.1 on page 3. This table shows Pressure inHg. in the left column, elevations in feet and adjustments in hundredths of an inch across the top. Look up the elevation of your location, read the Pressure in the left column across from the elevation and add the value in hundredths of an inch at the top to it. This is a standard value for this location only. 

The example shown on page 2 is at La Grande. The standard Pressure at Sea Level is 29.92 inHg. (1013.2 mb). The elevation at La Grande is 2750 feet. On the table the elevation (2750)  is between the 7th and 8th column and across from 27.0 inHg. Above the 7th column is 0.06 and above the 8th column is 0.07. If we interpolate between these we have 0.065 which is added to 27.0 giving us a standard pressure at La Grande of 27.065 inHg. (916.5mb).  If we take the difference between Standard Sea Level Pressure 29.92 inHg. and Standard Pressure at La Grande 27.065 inHg., we get the constant 2.86 inHg. 

Once this Standard Pressure for your location is obtained all that is needed to calibrate your barometer is to get the Sea Level pressure and subtract the constant. For example you arrive at the La Grande airport and today the Sea Level Pressure is 29.92 inHg. Subtract 2.86 from 29.92 inHg equals 27.06 inHg Station Pressure, which is set in your barometer.

Example

0 feet (Sea Level)                                                     2750 feet Elev. At LaGrande

29.92 inHg.(Standard Sea Level Pressure)                 27.065 inHg. (from chart )

1013.2 mb                                                                   916.5 mb

The difference between Standard Sea Level Pressure (29.92 inHg. and the pressure from the chart based on the elevation at LaGrande 27.065 gives the constant to be subtracted from Sea Level Pressure to Station Pressure.

29.92 inHg. – 27.065 inHg.= 2.86 

Once this constant is calculated for a location (in this case LaGrande) it can be 

Subtracted from the Sea Level Pressure on any day to convert to Station Pressure as shown below. 

La Grande Sea Level pressure                            29.92 inHg or 1003 mbar

Deduct  (Constant at LaGrande)                           -2.86 inHg or     97 mbar

Station Pressure at La Grande                             27.06 inHg or   906 mbar

Here's the formula if you want a more precise answer: 

Pressure decreases with height in the first 100 kilometers above the earth's surface according to the formula: 

P(z)=P(Sea Level)*exp(-z/H)

Where:

             P(z)=pressure at height z

             P(sea level)=sea level pressure(~1013 millibars)

             Z=height in meters

             H=scale height(to keep the formula simple, use 7 kilometers

/  means divide

* means multiply

exp(-z/H) means to divide minus z by H and take the inverse of the natural log of the answer.






Table 8.1


Standard Atmosphere Table in Accordance With Specifications of ICAO
(International Civil Aviation Organization).
Tabular values give altitude (in feet) in the standard atmosphere as a function of  "Pressure (inches of mercury, shown as side and top argument)."
                  Note: Altitudes are strictly in terms of "standard geopotential feet"
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25.0

4888
4878
4867
4856
4846
4835
4824
4814
4803
4792

25.1

4782
4771
4760
4750
4739
4728
4718
4707
4696
4680

25.2

4675
4665
4654
4643
4633
4622
4611
4601
4590
4580

25.3

4569
4559
4548
4537
4527
4516
4506
4495
4484
4474

25.4

4468
4453
4442
4432
4421
4411
4400
4389
4379
4368

25.5

4358
4347
4337
4326
4316
4305
4295
4284
4274
4263

25.6

4253
4242
4232
4221
4211
4200
4190
4179
4169
4158

25.7

4148
4138
4127
4117
4106
4096
4085
4075
4064
4054

25.8

4044
4033
4023
4012
4002
3991
3981
3971
3960
3950

25.9

3939
3929
3919
3908
3898
3888
3877
3867
3856
3846

26.0

3836
3825
3815
3805
3794
3784
3774
3703
3753
3743

26.1

3732
3722
3712
3701
3691
3681
3670
3660
3650
3639

26.2

3629
3619
3608
3598
3588
3578
3567
3557
3547
3537

26.3

3526
3516
3506
3495
3485
3475
3465
3454
3444
3434

26.4

3424
3414
3403
3393
3383
3373
3362
3352
3342
3332

26.5

3322
3311
3301
3291
3281
3271
3260
3250
3240
3230

26.6

3220
3210
3199
3189
3179
3169
3159
3149
3138
3128

26.7

3118
3108
3098
3088
3078
3067
3057
3047
3037
3027

26.8

3017
3007
2997
2987
2976
2966
2956
2946
2936
2926

26.9

2916
2906
2896
2886
2876
2866
2855
2845
2835
2825

27.0

2815
2805
2795
2785
2775
2765
2755
2745
2735
2725

27.1

2715
2705
2695
2685
2675
2665
2655
2645
2635
2625

27.2

2615
2605
2595
2585
2575
2565
2555
2545
2535
2525

27.3

2515
2505
2495
2485
2475
2465
2455
2445
2435
2426

27.4

2416
2406
2396
2386
2376
2366
2356
2346
2336
2326

27.5

2316
2307
2297
2287
2277
2267
2257
2247
2237
2227

27.6

2218
2208
2198
2188
2178
2168
2158
2148
2139
2120

27.7

2119
2109
2099
2089
2080
2070
2060
2050
2040
2030

27.8

2021
2011
2001
1991
1981
1972
1962
1952
1942
1932

27.9

1923
1913
1903
1893
1884
1874
1864
1854
1844
1835

28.0

1825
1815
1805
1796
1786
1776
1766
1757
1747
1737

28.1

1727
1718
1708
1698
1689
1679
1669
1659
1650
1640

28.2

1630
1621
1611
1601
1592
1582
1572
1562
1553
1543

28.3

1533
1524
1514
1504
1495
1485
1475
1466
1456
1446

28.4

1437
1427
1417
1408
1398
1389
1379
1369
1360
1350

28.5

1340
1331
1321
1312
1302
1292
1283
1273
1264
1254

28.6

1244
1235
1225
1216
1206
1196
1187
1177
1168
1158

28.7

1149
1139
1129
1120
1110
1101
1091
1082
1072
1063

28.8

1053
1044
1034
1024
1015
1005
 996
 986
 977
 967

28.9

 958
 948
 939
 929
 920
 910
 901
 891
 882
 872

29.0

863
853
844
834
825
815
806
796
787
778

29.1

768
759
749
740
730
721
711
702
693
688

29.2

674
664
655
645
636
627
617
608
598
589

29.3

579
570
561
551
542
532
523
514
504
495

29.4

486
476
467
457
448
439
429
420
411
401

29.5

392
382
373
364
354
345
336
326
317
308

29.6

298
289
280
270
261
252
242
238
224
215

29.7

205
196
187
177
168
159
149
140
131
122

29.8

112
103
 94
 86
 75
 66
 57
 47
 38
 20

29.9

 20
 10
  1
 -8
-17
-27
-36
-45
-54
-64
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