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INTRODUCTION 

The dew point tells us the absolute humidity. The dew point is the temperature the air must be cooled to in 

order for condensation to occur. The higher the humidity, the closer the dew point is to the air temperature. 

When the humidity is 100 percent, the dew point and the temperature are the same. The dew point can never 

be higher than the temperature of the air at any given time.

Humidity can be measured in several different ways, but most commonly humidity is reported as the “relative 

humidity”. Relative humidity (RH) is the ratio of the amount of moisture in the air compared to the amount the 

air is capable of holding at a given temperature, expressed as a percentage. So a relative humidity of 50 

percent indicates the air, at the current temperature, holds 50 percent of the moisture it is capable of holding. 

In very dry climates, the RH is low, whilst in moist climates, it is high. Humans tend to react with discomfort to 

high dew-points. Those accustomed to continental climates often begin to feel discomfort when the dew 

point reaches between 15 and 20 °C (59 to 68 °F).

The calculation for the dew point in degrees Celsius to within ±0.4°C is given by the Magnus formula:

  Td =
b · �(T,RH)

a� �(T,RH)

where

  T = temperature in degrees Celsius

      RH = is the relative humidity as a fraction (not percent)

      Td = the dew point temperature to be calculated

and

 

�(T,RH) =

✓
aT

b+ T

◆
+ ln(RH)

a = 17.27

b = 237.7

ln = the natural logarithm

The constants used here are from the 1974 Psychrometry and Psychrometric Charts (there are a number of 

different constant sets).

The equation is valid for:

  0°C < T < 60°C
  0.01 < RH < 1.0
  0°C < Td < 50°C
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THE PROGRAM

Here is a simple program in C:

#include <stdio.h>
#include <math.h>

int main(void)
{
    double tempC, relHmdty;
    double dewPnt;
    double gamma;

    printf("What is the temperature (Celsius): ");
    scanf("%lf", &tempC);
    printf("What is the relative humidity (0.01-1.0): ");
    scanf("%lf", &relHmdty);

    gamma = (17.27 * tempC) / (237.7 + tempC) + log(relHmdty);
    dewPnt = (237.7 * gamma) / (17.27 - gamma);

    printf("The dew point temperature is %.2lf\n", dewPnt);

    return 0;
}

See listing: dew_point1.c

Here is the program working:

 > ./a.out
 What is the temperature (Celsius): 37
 What is the relative humidity (0.0-1.0): 0.52
 The dew point temperature is 25.48

What happens when an out-of-bounds value is input, e.g. a relative humidity of 1.3? The program continues 

to work, although it probably shouldn’t because an invalid answer is calculated.
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THE DEFENSIVE MECHANISMS

There are two user inputs, and therefore two places where defensive mechanisms can be placed. Here are the 

input statements from the original program:

    printf("What is the temperature (Celsius): ");
    scanf("%lf", &tempC);
    printf("What is the relative humidity (0.0-1.0): ");
    scanf("%lf", &relHmdty);

The easiest defensive mechanism is to encapsulate the actual code doing the calculations. For example:

    if ((tempC > 0.0 && tempC < 60.0) && (relHmdty > 0.01 && relHmdty <= 1.0))
    {
        gamma = (17.27 * tempC) / (237.7 + tempC) + log(relHmdty);
        dewPnt = (237.7 * gamma) / (17.27 - gamma);

        printf("The dew point temperature is %.2lf\n", dewPnt);
    }

Of course it would be nice to add an else clause to notify the user that there is a problem with their input.

    if ((tempC > 0.0 && tempC < 60.0) && (relHmdty > 0.01 && relHmdty <= 1.0))
    {
        gamma = (17.27 * tempC) / (237.7 + tempC) + log(relHmdty);
        dewPnt = (237.7 * gamma) / (17.27 - gamma);

        printf("The dew point temperature is %.2lf\n", dewPnt);
    }
    else
       printf("Sorry, temperature or relative humidity is out of bounds\n");

See listing: dew_point2.c

Is there an alternative? Yes - both inputs could be validated separately. This would result in code of the form:

    if ((tempC > 0.0 && tempC < 60.0)){
        if (relHmdty > 0.01 && relHmdty <= 1.0){
            gamma = (17.27 * tempC) / (237.7 + tempC) + log(relHmdty);
            dewPnt = (237.7 * gamma) / (17.27 - gamma);

            printf("The dew point temperature is %.2lf\n", dewPnt);
        }
        else
            printf("Sorry, relative humidity is out of bounds\n");
    }
    else
        printf("Sorry, temperature is out of bounds\n");
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See listing: dew_point3.c

As is, the program terminates if the either piece of data is not valid. It is possible to encapsulate this code in a 

loop which allows the user to re-enter the specific value (or both).

THE USABILITY FACTOR

The program works nicely, but it still suffers from some usability issues. The first is the value of the relative 

humidity input by the user. The values 0.01 to 1.0 are not as intuitive as 1 to 100. It’s easier for a user to enter 

47% than it is to enter 0.47. To facilitate this involves modifying the code for the relative humidity prompt 

from:

 printf("What is the relative humidity (0.0-1.0): ");
 scanf("%lf", &relHmdty);

to:

 printf("What is the relative humidity, %% (1-100): ");
 scanf("%lf", &relHmdty);

This also means a slight change in the code, so that the value is modified to one in the range 0.01 to 1.0.

 relHmdty = relHmdty / 100.0;

Secondly, some information on the constraints of the temperature could be added:

 printf("What is the temperature, C (1-60): ");

Finally, the result output to the user is missing units! A better output would be:

 printf("The dew point temperature is %.2lf C\n", dewPnt);

To really make this look good, UTF-8 coding can be used to produce a degree symbol in the two printf 
statements that use a C to designate Celsius.

 printf("What is the temperature, %c%cC (1-60): ", 0xC2,0xB0);
 printf("The dew point temperature is %.2lf %c%cC\n", dewPnt, 0xC2,0xB0);

See listing: dew_point4.c
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