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1.1 Abstract

Most aviation authorities’ procedures and regulations require or recommend that pilots apply corrections to
minimum nstrument approach altitudes during periods of very cold weather conditions, or cold weather conditions
m combination with terrain. The purpose of these notes is to briefly describe the cold temperature altitude
corrections recommended by International Civil Aviation Organization (ICAO) in document PANS OPS Doc 8168
[1].

A correctly calibrated pressure altimeter indicates true altitude above mean sea level (MSL) only when operating
within the International Standard Atmosphere (ISA) parameters of pressure and temperature. The non-standard
pressure conditions are corrected by applying the correct local area altimeter setting (QNH), but temperature
differences from ISA are not usually considered. Such differences result in indicated altitudes generally being lower
than true altitudes whenever the temperature is warmer than ISA (because the pressure levels are farther apart). The
conditions that may endanger aviation safety occur when temperatures are colder than ISA, as true altitudes could
be lower than indicated altitudes causing the risk of inadequate obstacle clearance.

Currently, besides advanced avionics providing temperature compensation, the method pilots use to determine
the required corrections is based on the “ICAO Cold Temperature Correction Table” [1] [2] [3].

Throughout the document the altitude correction formulas provided in ICAO document PANS OPS Doc 8168
[1] are utilized in various examples. These examples include also the use of improved tables and parametric plots
that help simplify the altitude correction process for pilots. The improved correction tables and parametric plots
provide pilots with new tools to better comply with obstacle clearance requirements [4].
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1.2 Disclaimer

These notes were produced to improve understanding of cold temperature correction and promote situational
awareness. They should not be used for navigation and the user should always refer to current published approved
documents and charts.

The pilot in command of an aircraft is ultimately responsible for its operation and safety during flight.

In these notes the term “corrected altitude” 1s used with the intended meaning of “altitude corrected for non-
standard temperature”.

1.3 Further Information
Photos, tables and graphics in this document are protected by copyright. Unless otherwise noted, Flight Deck
Engineering is the owner of the intellectual property rights.

With the exception of photos and graphics to which a third party holds copyright, this publication is licensed
under a Creative Commons Attribution 4.0 International License.

This means that it 1s allowed to copy and redistribute the material in any medium or format, and adapt, remix,
transform, and build upon the material of this publication for any purpose, even commercially, provided that you
attribute the work.

You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do
so In any reasonable manner, but not in any way that suggests the licensor endorses you or your use.

You may not apply legal terms or technological measures that legally restrict others from doing anything the license
permits.

Flight Deck Engineering preference 1s that you attribute this publication using the following wording: “Source:
Flight Deck Engineering, http://flightdeckengineering.com”.

Where it 1s noted in the document that a third party holds copyright to photos, tables, graphics or other material,
that party’s consent is needed for reuse of the material.

The author 1s reachable at stefano.rapisarda@flightdeckengineering.com.
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2 Formulas used for Cold Temperature Altitude Correction

ICAO document PANS OPS Doc 8168 [1] recommends the use of three different formulas. These formulas
provide altitude corrections with different degrees of approximation for an Off-ISA Atmosphere, which 1s an
atmosphere with the same characteristic of the International Standard Atmosphere but whose temperature profile
differs from ISA by a constant temperature offset.

The first formula (see Equation <2-1>), called “Sea Level Approximation” is the same used to calculate the well-
known ICAO Cold Temperature Altitude Correction Table. It is the least accurate of the three formulas, as it
assumes that the airport/station is located at sea level.

The second formula (see Equation <2-3>), called “Off-Standard Atmosphere Approximated” still includes
approximations, yet it is more accurate than the first one, as it takes into account the airport/station elevation.

The third formula (see Equation <2-8>), called “Off-Standard Atmosphere” includes only minor approximations,
providing the most accurate corrections.
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2.1  Sea Level Approximation Formula
An approximate altitude correction value can be calculated using the following equation:

15—t tation
Altitude C ti = Hx( 2 ) <2-1>
Hude Lorrectionapproxist 273 + toagion + 0.5%LoxH
H s the height above the altimeter setting source (the setting source is normally the airport);
°C °C
Ly = —6.5x1073 [ ] or Ly = —1.982x1073 [ ] <2-2>
meter feet

1s the temperature gradient in standard atmosphere.

Lstation 1s the temperature in degree Celsius measured at the reporting station (normally the airport).
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2.2  Off-Standard Atmosphere Approximated Formula
An approximate altitude correction value can be calculated using the following equation:

. . tostd — to
Altitude Correct - Hx( ) 93>
Hude Lorrectiotupprox 273 + ty + 0.5%Lox (H + Hyy)

H s the height above the altimeter setting source (the setting source is normally the airport);
°C
meter

°C
] or Ly = —1.982x10—3[ ] <2-4>

Ly =—6.5x1073 [
0 feet

1s the temperature gradient in standard atmosphere.

— o
to = tstation — LOthtation <2-5>

1s the station temperature adjusted to sea level;
tosta = 15°C <26>

1s the ISA temperature at sea level;

(to — tosta) = (to — 15) represents than the temperature difference in degree Celsius between ISA conditions
and actual conditions;

Hs 1s the elevation of the altimeter setting source (normally the airport);
Litation 18 the temperature in degree Celsius measured at the reporting station (normally the airport);
Pgtation 18 the altitude of the reporting station (normally the airport);

Equation <2-3> assumes an off-standard atmosphere with a linear variation of the temperature with height. This
equation produces corrected altitudes up to 3.19% higher than the accurate altitude values for altimeter setting sources
up to 10000 feet, with heights above the altmeter setting sources of up to 5000 feet and station temperature as low
as -50°C.

Equation <2-1>, the so called “Sea Level Approximation” shown in the previous paragraph is obtained from
Equation <2-3> with the assumption that the station 1s at sea level, in this case

J— — — C
to = tstation — LOthtation = tstation — LOXO = tstation <2-7>
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2.3 Off-Standard Atmosphere Formula

A more accurate formula is available to determine altitude correction [1] [2] [5] *

Altitude Correctionoff Std Atmosphere Geop — AHp Aircraft — AHg Aircraft =

_ (to - tOstd) < In (1 n LoxXAHy pircrart )
Lo 273.15 + tostq + LoXAHgs

<2-8>

AHy, gircrafe 1s the aircraft barometric height above the reporting station.
AHg gircrage 15 the aircratt geopotential height above the reporting station.
AHgg 1s the geopotential height of the reporting station.

Geopotential height takes into account the variation of gravity with heights. However, the effect 1s negligible at the
minimum altitudes considered for obstacle clearance: the difference between geometric height and geopotential
height increases from 0 at mean sea level to -59 feet at 36000 feet.

Both Equation <2-3> and Equation <2-8> assume a constant off-standard temperature lapse rate. The actual lapse
rate may vary considerably from the assumed standard depending on the latitude and time of year. However, the
corrections derived from Equation <2-3> can be taken as a satisfactory estimate for general application at levels up
to 10000 feet. The corrections derived from Equation <2-8> are valid up to 36000 feet.

* Formula reprinted by permission of HIS ESDU, 133 Houndsditch, London, EC3A 7BX, UK.
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3 Examples of Tables and Plots
3.1 Tables and Plots obtained with the Sea Level Approximation Formula

3.1.1 ICAO Cold Temperature Correction Table [1] [2] [6] [3]

The following table 1s generated using the ICAO altitude correction Equation <2-3> with the assumption that the
station 1s at sea level (Equation <2-1>). This assumption is conservative when applied to reporting stations at higher
altitude. The corrections have been rounded up to the next 10 feet increment. Table 3.1 1s the one most commonly

used m aviation authorities’ documents and regulations.

Airport Height Above Airport in Feet

Reported N 900 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1500 | 2000 | 3000 | 4000 | 5000

Temperature

+10 °C 10 | 10 | 10 | 10 | 20 | 20 | 20 | 20 20 30 40 60 80 90

0°C 20 1 20 | 30 | 30 | 40 | 40 | 50 | 50 60 90 120 | 170 | 230 | 280
-10°C 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 150 | 200 | 290 | 390 | 490
-20 °C 30 | 50 | 60 | 70 | 90 | 100 | 120 | 130 | 140 | 210 | 280 | 420 | 570 | 710
-30 °C 40 | 60 | 80 | 100 | 120 | 140 | 150 | 170 | 190 | 280 | 380 | 570 | 760 | 950
-40 °C 50 | 80 | 100 | 120 | 150 | 170 | 190 | 220 | 240 | 360 | 480 | 720 | 970 | 1210

-50 °C 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300 | 450 | 590 | 890 | 1190 | 1500
Table 3.1, The ICAO Cold Temperature Correction Table

Attachment 1 (page 21) provides an expanded and reformatted version of the temperature correction table which
allows for a quicker determination of the height correction without having to use interpolation.
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3.1.1  Example 1 - Airport: Hayden, Colorado - Sea Level Approximation

Hayden Airport, elevation 6606 feet.
Minimum altitude: 10000 feet

Station temperature: -26°C

Height above station: 10000 -6606 = 3394 feet.

Using Equation <2-1> we obtain:

15 - station ) _

Altitude Correctiongyproxs.lfeet] = HX (273 o+ 05xLoxH

<38-1>
15 — (—26)
273 — 26 — 0.5x0.00198x3394

= 3394><< ) = 571.1 [feet]

This means that the barometric (indicated) altitude to be flown in order to achieve a 10000 feet true altitude 1s:
Corrected Altitude pprox|s, =
= Minimum Altitude + Altitude Correctionpprox|sL = <3-2>

= 10000+ 571.1 = 10571.1 = 10600 [feet]

Using the Sea Level Station Approximation Correction Table in Attachment 1 (see Table 3.2) we obtain again
approx. 575 feet, in agreement with the results in Equation <3-1>.

Agreeing results are also obtained using the “KHDN Station Corrected Altitude, Sea Level Approximation” Table
(see Table 3.3) and Plot (see Plot 3-1).
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ALTITUDE CORRECTION TABLE FOR COLD TEMPERATURE
Temperature range: -17°C to -33°C
*%* SEA LEVEL STATION APPROXIMATION USED ***
STATION TEMPERATURE
HeightAbove | e | ggec | 210 | -3¢ || 25°c | -27°¢ || 29°c | -31°¢ | -33°C
Station
oft 0 0 0 0 0 0 0 0 0
100ft 20 20 20 20 20 20 20 20 30
200ft 30 30 30 40 40 40 40 40 50
300ft 40 50 50 50 50 60 60 60 70
400ft 60 60 60 70 70 70 80 80 90
500ft 70 70 80 80 90 90 100 100 110
600ft 80 90 90 100 100 110 110 120 130
700ft 90 100 110 110 120 120 130 140 150
800ft 110 110 120 130 130 140 150 160 170
900ft 120 130 130 140 150 160 170 180 190
1000ft 130 140 150 160 170 180 190 200 210
1100ft 140 150 160 170 180 190 200 220 230
1200ft 160 170 180 190 200 210 220 230 250
1300ft 170 180 190 200 220 230 240 250 270
1400ft 180 190 210 220 230 250 260 270 290
1500ft 190 210 220 230 250 260 280 290 310
1600ft 210 220 240 250 260 280 300 310 330
1700ft 220 230 250 270 280 300 310 330 350
1800ft 230 250 260 280 300 310 330 350 370
1900ft 240 260 280 300 310 330 350 370 390
2000ft 260 270 290 310 330 350 370 390 410
2100ft 270 290 310 330 350 370 390 410 430
2200ft 280 300 320 340 360 380 410 430 450
2300ft 300 320 340 360 380 400 420 450 470
2400ft 310 330 350 370 400 420 440 470 490
2500ft 320 340 370 390 410 440 460 490 510
2600ft 330 360 380 400 430 450 480 500 530
2700ft 350 370 390 420 450 470 500 520 550
2800ft 360 380 410 440 460 490 520 540 570
2900ft 370 400 420 450 480 510 530 560 590
3000ft 380 410 440 470 490 520 550 580 610
3100ft 400 430 450 480 510 540 570 600 630
3200ft 410 440 470 500 530 560 590 620 650
3300ft 420 450 480 510 540 580 610 640 670
3400ft 440 470 500 530 560 590 630 660 690
3500ft 450 480 510 540 580 610 650 680 720
3600ft 460 490 530 560 590 630 660 700 740
3700ft 470 510 540 580 610 650 680 720 760
3800ft 490 520 560 590 630 660 700 740 780
3900ft 500 540 570 610 640 680 720 760 800
4000ft 510 550 590 620 660 700 740 780 820
4100ft 530 560 600 640 680 720 760 800 840
4200ft 540 580 620 650 690 730 780 820 860
4300ft 550 590 630 670 710 750 790 840 880
4400ft 560 600 640 690 730 770 810 860 900
4500ft 580 620 660 700 740 790 830 880 920
4600ft 590 630 670 720 760 810 850 900 940
4700ft 600 650 690 730 780 820 870 920 960
4800ft 620 660 700 750 790 840 890 940 980
4900ft 630 670 720 760 810 860 910 960 1010
5000ft 640 690 730 780 830 880 930 980 1030
@@ Stefano M. RAPISARDA - flightdeckengineering.com
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KHDN - HAYDEN - YAMPA VALLEY, CO, USA

Station Elevation: 6606 feet.

Altitude (MSL) Corrected for Cold Temperature - Temperature range: -17°C to -33°C
*** SEA LEVEL APPROXIMATION USED ***

STATION TEMPERATURE

Minumum MSL . R R R . . . R .
Altitude [HAA] -17°C -19°C -21°C -23°C -25°C -27°C -29°C -31°C -33°C
6606ft [Oft] 6610 6610 6610 6610 6610 6610 6610 6610 6610
6700ft [94ft] 6720 6720 6720 6720 6720 6720 6720 6720 6720
6800ft [194ft] 6830 6830 6830 6830 6840 6840 6840 6840 6840
6900ft [294ft] 6940 6940 6950 6950 6950 6960 6960 6960 6960
7000ft [394ft] 7050 7060 7060 7060 7070 7070 7080 7080 7080
7100ft [494ft] 7170 7170 7180 7180 7180 7190 7190 7200 7200
7200ft [594ft] 7280 7280 7290 7300 7300 7310 7310 7320 7320
7300ft [694ft] 7390 7400 7400 7410 7420 7420 7430 7440 7440
7400ft [794ft] 7500 7510 7520 7530 7530 7540 7550 7560 7560
7500ft [894ft] 7620 7630 7630 7640 7650 7660 7670 7680 7680
7600ft [994ft] 7730 7740 7750 7760 7770 7780 7780 7790 7800
7700ft [1094ft] 7840 7850 7860 7870 7880 7890 7900 7910 7920
7800ft [1194ft] 7950 7970 7980 7990 8000 8010 8020 8030 8040
7900ft [1294ft] 8070 8080 8090 8100 8110 8130 8140 8150 8170
8000ft [1394ft] 8180 8190 8210 8220 8230 8240 8260 8270 8290
8100ft [1494ft] 8290 8310 8320 8330 8350 8360 8380 8390 8410
8200ft [1594ft] 8410 8420 8430 8450 8460 8480 8490 8510 8530
8300ft [1694ft] 8520 8530 8550 8560 8580 8600 8610 8630 8650
8400ft [1794ft] 8630 8650 8660 8680 8700 8710 8730 8750 8770
8500ft [1894ft] 8740 8760 8780 8800 8810 8830 8850 8870 8890
8600ft [1994ft] 8860 8870 8890 8910 8930 8950 8970 8990 9010
8700ft [2094ft] 8970 8990 9010 9030 9050 9070 9090 9110 9130
8800ft [2194ft] 9080 9100 9120 9140 9160 9180 9200 9230 9250
8900ft [2294ft] 9190 9210 9240 9260 9280 9300 9320 9350 9370
9000ft [2394ft] 9310 9330 9350 9370 9390 9420 9440 9460 9490
9100ft [2494ft] 9420 9440 9460 9490 9510 9540 9560 9580 9610
9200ft [2594ft] 9530 9560 9580 9600 9630 9650 9680 9700 9730
9300ft [2694ft] 9650 9670 9690 9720 9740 9770 9800 9820 9850
9400ft [2794ft] 9760 9780 9810 9830 9860 9890 9910 9940 9970
9500ft [2894ft] 9870 9900 9920 9950 9980 10000 || 10030 | 10060 | 10090
9600ft [2994ft] 9980 10010 | 10040 | 10070 || 10090 | 10120 |[ 10150 | 10180 | 10210
9700ft [3094ft] | 10100 | 10120 | 10150 | 10180 || 10210 | 10240 [ 10270 | 10300 | 10330
9800ft [3194ft] | 10210 | 10240 | 10270 | 10300 || 10330 | 10360 [ 10390 | 10420 | 10450
9900ft [3294ft] | 10320 | 10350 | 10380 | 10410 || 10440 | 10470 |[ 10510 | 10540 | 10570
10000ft [3394ft] | 10430 | 10470 [ 10500 | 10530 || 10560 | 10590 |[ 10630 | 10660 | 10690
10100ft [3494ft] | 10550 | 10580 | 10610 | 10640 | 10680 | 10710 | 10740 | 10780 | 10810
10200ft [3594ft] | 10660 | 10690 [ 10730 | 10760 | 10790 | 10830 | 10860 | 10900 | 10930
10300ft [3694ft] | 10770 | 10810 [ 10840 | 10870 | 10910 | 10950 | 10980 | 11020 | 11060
10400ft [3794ft] | 10890 | 10920 | 10960 | 10990 | 11030 | 11060 | 11100 | 11140 | 11180
10500ft [3894ft] | 11000 | 11030 | 11070 | 11110 | 11140 | 11180 | 11220 | 11260 | 11300
10600ft [3994ft] | 11110 | 11150 | 11180 | 11220 | 11260 | 11300 | 11340 | 11380 | 11420
10700ft [4094ft] | 11220 | 11260 | 11300 | 11340 | 11380 | 11420 | 11460 | 11500 | 11540
10800ft [4194ft] | 11340 | 11380 | 11410 | 11450 | 11490 | 11530 | 11570 | 11620 | 11660
10900ft [4294ft] | 11450 11490 11530 11570 11610 11650 11690 11740 11780
11000ft [4394ft] | 11560 | 11600 | 11640 | 11680 | 11730 | 11770 | 11810 | 11860 | 11900
11100ft [4494ft] [ 11680 | 11720 | 11760 | 11800 | 11840 | 11890 | 11930 | 11980 | 12020
11200ft [4594ft] | 11790 | 11830 | 11870 | 11920 | 11960 | 12000 | 12050 | 12090 | 12140
11300ft [4694ft] | 11900 | 11950 [ 11990 | 12030 | 12080 | 12120 | 12170 | 12210 | 12260
11400ft [4794ft] | 12020 | 12060 | 12100 | 12150 | 12190 | 12240 | 12290 | 12330 | 12380
11500ft [4894ft] | 12130 | 12170 | 12220 | 12260 | 12310 | 12360 | 12410 | 12450 | 12500
11600ft [4994ft] | 12240 12290 12330 12380 12430 12480 12520 12570 12620
11606ft [5000ft] | 12250 | 12290 | 12340 | 12390 | 12430 | 12480 | 12530 | 12580 | 12630

©@®
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ##% SEA LEVEL APPROXIMATION USED ***
MSL Altitude (MSL) Corrected for Cold Temperature
15°C 10°C 5°C 0°C -5°C -10°C  -15°C  -20°C  -25°C  -30°C -35°C -40°C -45°C -50°C
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FE Notes on Tables and Plots for ICAO Altitudes Cold Temperature Correction - May 26", 2017 - Flight Deck Engineering

3.2 Tables and Plots obtained with the Off-Standard Atmosphere Approximated Formula

3.2.1 Example 2 - Airport: Hayden, Colorado, Off-Standard Atmosphere Approximated Formula

Hayden Airport, elevation 6606 feet.
Minimum altitude: 10000 feet

Station temperature: -26°C

Height above station: 10000 -6606 = 3394 feet.

Using Equation <2-3> we obtain:

15 — t,
Altitude Correcti :Hx( ):
rude Lorrectionapprox 273 + to + 0.5xLox (H + Hy,)

15— (=26 + 0.00198%x6606)
= 3394X = <3-3>

273 4 (—26 + 0.00198%x6606) — 0.5%0.00198% (3394 + 6606)
= 378.8 feet
This means that the barometric (indicated) altitude to be flown in order to achieve a 10000 feet true altitude is:
Corrected Altitudey,prox = Minimum Altitude + Altitude Correctiongp,rox =
= 10000 + 378.8 = 10378.8 = 10400 [feet] <>
Using the “KHDN airport altitude correction table” in Attachment 3 we easily obtain (Table 3.4 on Page 15):

Corrected Altitudespprox = 10380 = 10400 [feet]. <8-5>

These results are more accurate than those obtained i Example 3.1.1. The difference is quite substantial, about
200 feet. This 1s due to the use of Equation <2-3> which takes into account the station elevation.

Agreeing results are also obtained using the “KHDN Station Corrected Altitude” Table (see Table 3.4) and Plot
(see Plot 3-2).
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KHDN - HAYDEN, CO, USA
Station Elevation: 6606 feet. ISA Standard Temperature: 1.92°C (rounded to 2°C in table)
Altitude (MSL) Corrected for Cold Temperature - Temperature range: -18°C to -34°C
STATION TEMPERATURE
Minumum MSL | -18°C -20°C -22°C -24°C -26°C -28°C -30°C -32°C -34°C
Altitude [HAA] | (ISA-20) | (ISA-22) | (ISA-24) | (ISA-26) || (ISA-28) |f (ISA-30) | (ISA-32) | (ISA-34) | (ISA-36)
6606ft [0ft] 6610 6610 6610 6610 6610 6610 6610 6610 6610
6700ft [94ft] 6710 6710 6710 6710 6720 6720 6720 6720 6720
6800ft [194ft] 6820 6820 6820 6820 6830 6830 6830 6830 6830
6900ft [294ft] 6930 6930 6930 6930 6940 6940 6940 6950 6950
7000ft [394ft] 7040 7040 7040 7050 7050 7050 7060 7060 7060
7100ft [494ft] 7140 7150 7150 7160 7160 7160 7170 7170 7180
7200ft [594ft] 7250 7260 7260 7270 7270 7280 7280 7290 7290
7300ft [694ft] 7360 7360 7370 7380 7380 7390 7390 7400 7410
7400ft [794ft] 7470 7470 7480 7490 7490 7500 7510 7510 7520
7500ft [894ft] 7570 7580 7590 7600 7600 7610 7620 7630 7640
7600ft [994ft] 7680 7690 7700 7710 7710 7720 7730 7740 7750
7700ft [1094ft] 7790 7800 7810 7820 7830 7840 7850 7860 7870
7800ft [1194ft] 7900 7910 7920 7930 7940 7950 7960 7970 7980
7900ft [1294ft] 8000 8010 8030 8040 8050 8060 8070 8080 8100
8000ft [1394ft] 8110 8120 8140 8150 8160 8170 8180 8200 8210
8100ft [1494ft] 8220 8230 8240 8260 8270 8280 8300 8310 8320
8200ft [1594ft] | 8330 8340 8350 8370 8380 8400 8410 8420 8440
8300ft [1694ft] 8430 8450 8460 8480 8490 8510 8520 8540 8550
8400ft [1794ft] | 8540 8560 8570 8590 8600 8620 8640 8650 8670
8500ft [1894ft] 8650 8670 8680 8700 8720 8730 8750 8770 8780
8600ft [1994ft] 8760 8770 8790 8810 8830 8840 8860 8880 8900
8700ft [2094ft] 8870 8880 8900 8920 8940 8960 8970 8990 9010
8800ft [2194ft] 8970 8990 9010 9030 9050 9070 9090 9110 9130
8900ft [2294ft] 9080 9100 9120 9140 9160 9180 9200 9220 9240
9000ft [2394ft] 9190 9210 9230 9250 9270 9290 9310 9340 9360
9100ft [2494ft] | 9300 9320 9340 9360 9380 9400 9430 9450 9470
9200ft [2594ft] 9400 9430 9450 9470 9490 9520 9540 9560 9590
9300ft [2694ft] 9510 9530 9560 9580 9600 9630 9650 9680 9700
9400ft [2794ft] 9620 9640 9670 9690 9720 9740 9770 9790 9820
9500ft [2894ft] 9730 9750 9780 9800 9830 9850 9880 9910 9930
9600ft [2994ft] 9840 9860 9890 9910 9940 9970 9990 10020 10050
9700ft [3094ft] 9940 9970 10000 10020 10050 10080 10110 10130 10160
9800ft [3194ft] | 10050 | 10080 | 10110 | 10130 || 10160 || 10190 | 10220 | 10250 | 10280
9900ft [3294ft] | 10160 10190 10210 10240 10270 10300 10330 10360 10390
10000ft [3394ft]| 10270 10300 10320 10350 10380 10410 10440 10480 10510
10100ft [3494ft][ 10370 | 10400 | 10430 | 10460 | 10490 | 10530 | 10560 | 10590 | 10620
10200ft [3594ft]| 10480 10510 10540 10570 10610 10640 10670 10700 10740
10300ft [3694ft]| 10590 10620 10650 10680 10720 10750 10780 10820 10850
10400ft [3794ft]| 10700 10730 10760 10800 10830 10860 10900 10930 10970
10500ft [3894ft][ 10810 | 10840 | 10870 | 10910 | 10940 | 10980 | 11010 | 11050 | 11080
10600ft [3994ft]| 10910 10950 10980 11020 11050 11090 11120 11160 11200
10700ft [4094ft]| 11020 11060 11090 11130 11160 11200 11240 11280 11310
10800ft [4194ft]| 11130 11160 11200 11240 11270 11310 11350 11390 11430
10900ft [4294ft]| 11240 11270 11310 11350 11390 11420 11460 11500 11540
11000ft [4394ft]| 11350 11380 11420 11460 11500 11540 11580 11620 11660
11100ft [4494ft]| 11450 11490 11530 11570 11610 11650 11690 11730 11770
11200ft [4594ft]| 11560 11600 11640 11680 11720 11760 11800 11850 11890
11300ft [4694ft]| 11670 11710 11750 11790 11830 11870 11920 11960 12000
11400ft [4794ft]| 11780 11820 11860 11900 11940 11990 12030 12070 12120
11500ft [4894ft]| 11880 11930 11970 12010 12050 12100 12140 12190 12240
11600ft [4994ft]| 11990 12030 12080 12120 12170 12210 12260 12300 12350
11606ft [5000ft]| 12000 12040 12080 12130 12170 12220 12260 12310 12360
@@ Stefano M. RAPISARDA - flightdeckengineering.com

Table 3.4 KHDN Station Corrected Altitude Table
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ISA Standard Temperature: 1.92°C
MSL Altitude (MSL) Corrected for Cold Temperature
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FE Notes on Tables and Plots for ICAO Altitudes Cold Temperature Correction - May 26", 2017 - Flight Deck Engineering

3.1 Tables and Plots obtained with the Off-Standard Atmosphere Formula

3.1.1 Example 3 - Airport: Hayden, Colorado, Off-Standard Atmosphere Formula

Hayden Airport, elevation 6606 feet, Minimum altitude: 10000 feet, Station temperature: -26°C.
Height above station: 10000 -6606 = 3394 feet.
Using Equation <2-8> we obtain:

Altitude Correctiongss sta atmosphere Geop =

_ <(—26 +0.001982x6606) — (+15)> | (1 .\ —0.001982x3394 ) _ PN
—0.001982 273.15+ 15— 0.001982x6606
= 348.6 [feet]
And
Corrected Altitudeosf stqa atmosphere Geop = 10000 + 348.6 = 10348.6 [feet] <38-7>

Agreeing results are also obtained using the “KHDN Station Corrected Altitude, Off-Standard Atmosphere”
Table (see Table 3.5) and Plot (see Plot 3-3).
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KHDN - HAYDEN - YAMPA VALLEY, CO, USA
Station Elevation: 6606 feet. ISA Standard Temperature: 1.91°C (rounded to 2°C in table)
Altitude (MSL) Corrected for Cold Temperature - Temperature range: -18°C to -34°C
Off-Standard Atmosphere, Geopotential, No Latitude Correction

STATION TEMPERATURE
Minumum MSL | -18°C | -20°c | -22°c | -24°c || -26°c || -28°c | -30°c | -32°c | -34°C
Altitude [HAA] | (1SA-20) | (1ISA-22) | (1SA-24) | (1SA-26) | (1SA-28) || (1SA-30) | (ISA-32) | (1SA-34) | (ISA-36)
6606ft [Oft] 6610 | 6610 | 6610 | 6610 || 6610 || 6610 | 6610 | 6610 | 6610
6700ft [94ft] | 6710 | 6710 | 6710 | 6710 || 6710 || 6720 | 6720 | 6720 | 6720
6800ft [194ft] | 6820 | 6820 | 6820 | 6820 || 6820 || 6830 | 6830 | 6830 | 6830
6900ft [294ft] | 6930 | 6930 | 6930 | 6930 || 6930 || 6940 | 6940 | 6940 | 6940
7000ft [394ft] | 7030 | 7040 | 7040 | 7040 |[ 7050 || 7050 | 7050 | 7050 | 7060
7100ft [494ft) | 7140 | 7140 | 7150 | 7150 |[ 7160 || 7160 | 7160 | 7170 | 7170
7200ft [594ft] | 7250 | 7250 | 7260 | 7260 |[ 7270 || 7270 | 7270 | 7280 | 7280
7300ft [694ft] | 7360 | 7360 | 7370 | 7370 |[ 7380 || 7380 | 7390 | 7390 | 7400
7400ft [794ft) | 7460 | 7470 | 7470 | 7480 || 7490 || 7490 | 7500 | 7500 | 7510
7500ft [894ft] | 7570 | 7580 | 7580 | 7590 |[ 7600 || 7600 | 7610 | 7620 | 7620
7600ft [994ft] | 7680 | 7680 | 7690 | 7700 |[ 7710 || 7710 | 7720 | 7730 | 7740
7700ft [1094ft] | 7780 | 7790 | 7800 | 7810 |[ 7820 || 7820 | 7830 | 7840 | 7850
7800ft [1194ft] | 7890 | 7900 | 7910 | 7920 | 7930 || 7940 | 7940 | 7950 | 7960
7900ft [1294ft] | 8000 | 8010 | 8020 | 8030 |[ 8040 || s0s0 | soe0 | 8070 | 8070
8000ft [1394ft] | 8110 | 8120 | 8130 | 8140 | 8150 || 8160 | 8170 | 8180 | 8190
8100ft [1494ft] | 8210 | 8220 | 8240 | 8250 | 8260 || 8270 | 8280 | 8290 | 8300
8200ft [1594ft] | 8320 | 8330 | 8340 | 8360 | 8370 || 8380 | 8390 | 8400 | 8410
8300ft [1694ft] | 8430 | 8440 | 8450 | 8470 | 8480 || 8490 | s8s00 | 8520 | 8530
8400ft [1794ft] | 8540 | 8550 | 8560 | 8580 | 8590 || 8600 | 8610 | 8630 | 8640
8500ft [1894ft] | 8640 | 8660 | 8670 | 8680 | 8700 || 8710 | 8730 | 8740 | 8750
8600ft [1994ft] | 8750 | 8760 | 8780 | 8790 | 8810 || 8820 | s8s40 | s8s8so0 | 8870
8700ft [2094ft] | 8860 | 8870 | 8890 | 8900 | 8920 || 8930 | 8950 | 8970 | 8980
8800ft [2194ft] | 8970 | 8980 | 9000 | 9010 | 9030 || 9050 | 9060 | 9080 | 9090
8900ft [2294ft] | 9070 | 9090 | 9110 | 9120 | 9140 || 9160 | 9170 | 9190 | 9210
9000ft [2394ft] | 9180 | 9200 | 9210 | 9230 | 9250 || 9270 | 9290 | 9300 | 9320
9100ft [2494ft] | 9290 | 9310 | 9320 | 9340 | 9360 || 9380 | 9400 | 9420 | 9430
9200ft [2594ft] | 9390 | 9410 | 9430 | 9450 || 9470 || 9490 | 9510 | 9530 | 9550
9300ft [2694ft] | 9500 | 9520 | 9540 | 9560 | 9580 || 9600 | 9620 | 9640 | 9660
9400ft [2794ft] | 9610 | 9630 | 9650 | 9670 || 9690 || 9710 | 9730 | 9750 | 9770
9500ft [2894ft] | 9720 | 9740 | 9760 | 9780 | 9800 || 9820 | 9840 | 9870 | 9890
9600ft [2994ft] | 9820 | 9850 | 9870 | 9890 [ 9910 || 9930 | 9960 | 9980 | 10000
9700ft [3094ft] | 9930 | 9950 | 9980 | 10000 || 10020 || 10050 | 10070 | 10090 | 10110
9800ft [3194ft] | 10040 | 10060 | 10090 | 10110 || 10130 || 10160 | 10180 | 10200 | 10230
9900ft [3294ft] | 10150 | 10170 | 10190 | 10220 || 10240 || 10270 | 10290 | 10320 | 10340
10000ft [3394ft]| 10250 | 10280 | 10300 [ 10330 |[ 10350 || 10380 | 10400 | 10430 | 10450
10100ft [3494ft]| 10360 | 10390 | 10410 | 10440 | 10460 | 10490 | 10520 | 10540 | 10570
10200ft [3594ft]| 10470 | 10500 | 10520 | 10550 | 10570 | 10600 | 10630 | 10650 | 10680
10300ft [3694ft]| 10580 | 10600 | 10630 | 10660 | 10680 | 10710 | 10740 | 10770 | 10790
10400ft [3794ft]| 10680 | 10710 | 10740 | 10770 | 10800 | 10820 | 10850 | 10880 | 10910
10500ft [3894ft]| 10790 | 10820 | 10850 | 10880 | 10910 | 10930 | 10960 | 10990 | 11020
10600ft [3994ft]| 10900 | 10930 | 10960 | 10990 | 11020 | 11050 | 212080 | 11100 | 11130
10700ft [4094ft]| 11010 | 11040 | 11070 | 11100 | 11130 | 11160 | 11190 | 11220 | 11250
10800ft [4194ft]| 11120 | 11140 | 11180 | 11210 | 11240 | 12270 | 112300 | 11330 | 11360
10900ft [4294ft]| 11220 | 11250 | 11280 | 11320 | 11350 | 11380 | 11410 | 11440 | 11470
11000ft [4394ft]| 11330 | 11360 | 11390 | 11430 | 11460 | 11490 | 11520 | 11560 | 11590
11100ft [4494ft]| 11440 | 11470 | 11500 | 11540 | 11570 | 11600 | 11630 | 11670 | 11700
11200ft [4594ft]| 11540 | 11580 | 11610 | 11650 | 11680 | 11710 | 11750 | 11780 | 11810
11300ft [4694ft]| 11650 | 11690 | 11720 | 11750 | 11790 | 11820 | 11860 | 11890 | 11930
11400ft [4794ft]| 11760 | 11790 | 11830 | 11860 | 11900 | 11940 | 11970 | 12010 | 12040
11500ft [4894ft]| 11870 | 11900 | 11940 | 11970 | 12010 | 12050 | 12080 | 12120 | 12160
11600ft [4994ft]| 11970 | 12010 | 12050 | 12080 | 12120 | 12160 | 12190 | 12230 | 12270
11700ft [5094ft]| 12080 | 12120 | 12160 | 12190 | 12230 | 12270 | 12310 | 12340 | 12380

©®
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ISA Standard Temperature: 1.91°C
MSL Altitude (MSL) Corrected for Cold Temperature in an Off-Standard Atmosphere
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FE Notes on Tables and Plots for ICAO Altitudes Cold Temperature Correction - May 26", 2017 - Flight Deck Engineering

4 Attachments
Attachment 1 - Altitude Correction Table, Sea Level Approximation, Page 21.

Attachment 2 - Hayden Airport, Corrected Altitude Table, Sea Level Approximation, Page 23.

Attachment 3 - Hayden Airport, Corrected Altitude Plot, Sea Level Approximation, Page 23.

Attachment 4 - Hayden Airport, Corrected Altitude Table, Approximate Off-Standard Atmosphere, Page 25.
Attachment 5 - Hayden Airport, Corrected Altitude Plot, Approximate Off-Standard Atmosphere, Page 28.
Attachment 6 - Hayden Airport, Corrected Altitude Table, Off-Standard Atmosphere, Page 29.

Attachment 7 - Hayden Airport, Corrected Altitude Plot, Off-Standard Atmosphere, Page 30.
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ##% SEA LEVEL APPROXIMATION USED ***
MSL Altitude (MSL) Corrected for Cold Temperature
15°C 10°C 5°C 0°C -5°C -10°C  -15°C  -20°C -25°C -30°C -35°C -40°C -45°C -50°C
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ISA Standard Temperature: 1.92°C
MSL Altitude (MSL) Corrected for Cold Temperature
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Airport: KHDN - HAYDEN, CO, USA. Station Elevation: 6606 feet.
Altitude ISA Standard Temperature: 1.91°C
MSL Altitude (MSL) Corrected for Cold Temperature in an Off-Standard Atmosphere
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