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This paper presents a simple method to determine the vapor pressure deficit (VPD)
in the field. The VPD is often used to determine baseline curves for plant-based mea-
sures of water status (e.g., with infrared thermometers or with stem water poten-
tial). Both the air (T) and dew point (T4) temperature are measured. Then the satu-
ration vapor pressure is calculated using the equation

LE2ET
Ta=237. 3

e, :exp[

The actual vapor pressure (e) is calculated using the same equation, but with the
dew point temperature (T4) substituted for T in the equation. Rather than making
the calculations, the following two tables can be used to determine e; and e from T
and T4. The two tables are provided so one can print them front to back on a single
sheet of paper. The paper can be laminated to prevent damage when working in the
field. The first table is for temperatures 32°F through 79°F and the second has tem-
peratures 80°F through 120°F. To use the table, find the dew point temperature
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Tem
(°F)
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55

0

0.61

0.64

0.66

0.69

0.72

0.75

0.78

0.81

0.84

0.87

0.91

0.94

0.98

1.02

1.06

1.10

1.14

1.18

1.23

1.27

1.32

1.37

1.42

1.48

0.1

0.61

0.64

0.66

0.69

0.72

0.75

0.78

0.81

0.84

0.88

0.91

0.95

0.98

1.02

1.06

1.10

1.14

1.19

1.23

1.28

1.33

1.38

1.43

1.48

0.2

0.62

0.64

0.67

0.69

0.72

0.75

0.78

0.81

0.85

0.88

0.91

0.95

0.99

1.03

1.06

1.11

1.15

1.19

1.24

1.28

1.33

1.38

1.43

1.49

0.3

0.62

0.64

0.67

0.70

0.73

0.75

0.79

0.82

0.85

0.88

0.92

0.95

0.99

1.03

1.07

1.11

1.15

1.20

1.24

1.29

1.34

1.39

1.44

1.49

0.4

0.62

0.65

0.67

0.70

0.73

0.76

0.79

0.82

0.85

0.89

0.92

0.96

0.99

1.03

1.07

1.11

1.16

1.20

1.25

1.29

1.34

1.39

1.44

1.50

0.5

0.62

0.65

0.68

0.70

0.73

0.76

0.79

0.82

0.86

0.89

0.92

0.96

1.00

1.04

1.08

1.12

1.16

1.21

1.25

1.30

1.35

1.40

1.45

1.50

0.6

0.63

0.65

0.68

0.71

0.73

0.76

0.79

0.83

0.86

0.89

0.93

0.96

1.00

1.04

1.08

1.12

1.17

1.21

1.26

1.30

1.35

1.40

1.45

1.51

0.7

0.63

0.65

0.68

0.71

0.74

0.77

0.80

0.83

0.86

0.90

0.93

0.97

1.01

1.04

1.09

1.13

1.17

1.21

1.26

1.31

1.36
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1.46

1.51

0.8

0.63

0.66

0.68

0.71

0.74

0.77

0.80

0.83

0.87

0.90

0.94

0.97

1.01

1.05

1.09

1.13

1.17

1.22

1.27

1.31

1.36

141

1.47

1.52

0.9

0.63

0.66

0.69

0.71

0.74

0.77

0.80

0.84

0.87

0.90

0.94

0.98

1.01

1.05

1.09

1.14

1.18

1.22

1.27

1.32

1.37

1.42

1.47

1.53
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65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

1.53

1.59

1.65

1.71

1.77

1.83

1.90

1.97

2.04

211

2.18

2.26

2.34

2.42

2.50

2.59

2.68

2.77

2.87

2.96

3.06

3.17

3.27

3.38

1.54

1.59

1.65

1.71

1.77

1.84

1.90

1.97

2.04

2.12

2.19

2.27

2.35

2.43

2.51

2.60

2.69

2.78

2.88

2.97

3.07

3.18

3.28

3.39

1.54

1.60

1.66

1.72

1.78

1.84

1.91

1.98

2.05

2.12

2.20

2.27

2.35

2.44

2.52

2.61

2.70

2.79

2.89

2.98

3.08

3.19

3.30
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1.55

1.60

1.66

1.72

1.79

1.85

1.92

1.99

2.06

2.13

2.21

2.28

2.36

2.44

2.53

2.62

2.71

2.80

2.90

2.99

3.10

3.20

3.31

3.42

1.55

1.61

1.67

1.73

1.79

1.86

1.92

1.99

2.06

2.14

2.21

2.29

2.37

2.45

2.54

2.63

2.72

2.81
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3.00

3.11

3.21

3.32

3.43

1.56

1.62

1.68

1.74

1.80

1.86

1.93

2.00

2.07

2.14

2.22

2.30

2.38

2.46

2.55

2.63

2.73

2.82
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3.01

3.12

3.22

3.33

3.44

1.56

1.62

1.68

1.74

1.81

1.87

1.94

2.01

2.08

2.15

2.23

2.31

2.39

2.47

2.56

2.64

2.73

2.83

2.92

3.02

3.13

3.23

3.34

3.45

1.57

1.63

1.69

1.75

1.81

1.88

1.94

2.01

2.09

2.16

2.24

2.31

2.40

2.48

2.56

2.65

2.74

2.84

2.93

3.03

3.14

3.24

3.35

3.46

1.58

1.63

1.69

1.75

1.82

1.88

1.95

2.02

2.09

2.17

2.24

2.32

2.40

2.49

2.57

2.66

2.75

2.85

2.94

3.04

3.15

3.25

3.36

3.47

1.58

1.64

1.70

1.76

1.82

1.89

1.96

2.03

2.10

2.17

2.25

2.33
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2.50

2.58

2.67

2.76

2.86

2.95

3.05

3.16

3.26

3.37

3.48
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Tem
(°F)
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

98

0

3.50

3.61

3.73

3.85

3.98

4.11

4.24

4.38

4.52

4.67

4.81

4.97

5.12

5.29

5.45

5.62

5.80

5.98

6.16

0.1

3.51

3.62

3.74

3.87

3.99

4.12

4.26

4.39

4.54

4.68

4.83

4.98

5.14

5.30

5.47

5.64

5.82

6.00

6.18

0.2

3.52

3.64

3.76

3.88

4.01

4.14

4.27

4.41

4.55

4.70

4.85

5.00

5.16

5.32

5.49

5.66

5.83

6.01

6.20

Vapo
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0.3

3.53
3.65
3.77
3.89
4.02
4.15
4.28
4.42
4.56
4.71
4.86
5.01
5.17
5.34
5.50
5.67
5.85
6.03

6.22

0.4

3.54

3.66

3.78

3.90

4.03

4.16

4.30

4.44

4.58

4.73

4.88

5.03

5.19

5.35

5.52

5.69

5.87

6.05

6.24

0.5

3.55

3.67

3.79

3.92

4.04

4.18

4.31

4.45

4.59

4.74

4.89

5.05

5.21

5.37

5.54

5.71

5.89

6.07

6.26

0.6

3.57

3.68

3.80

3.93

4.06

4.19

4.32

4.46

4.61

4.75

4.91

5.06

5.22

5.39

5.55

5.73

5.90

6.09

6.27

0.7

3.58

3.70

3.82

3.94

4.07

4.20

4.34

4.48

4.62

4.77

4.92

5.08

5.24

5.40

5.57

5.74

5.92

6.11

6.29

0.8

3.59

3.71

3.83

3.95

4.08

4.22

4.35

4.49

4.64

4.78

4.94

5.09

5.25

5.42

5.59

5.76

5.94

6.12

6.31

0.9

3.60

3.72

3.84

3.97

4.10

4.23

4.37

4.51

4.65

4.80

4.95

5.11

5.27

5.44

5.61

5.78

5.96

6.14

6.33

417



99 635 637 639 641 643 645 647 649 651 6.53
100 6.55 657 659 6.60 662 664 666 668 670 6.72
101 6.75 677 679 681 683 685 687 689 691 6.93
102 695 697 699 701 703 705 7.08 710 712 7.14
103 716 718 720 7.22 725 727 729 731 733 7.35
104 738 740 742 744 746 749 751 753 7.55 7.57
105 760 762 764 766 769 771 773 7776 7.78 7.80
106 782 785 787 789 792 794 796 799 801 8.03
107 8.06 808 810 813 815 818 820 822 825 8.27
108 830 832 834 837 839 842 844 847 849 8.52
109 854 856 859 861 864 866 869 871 874 8.77
110 879 882 884 887 889 892 894 897 9.00 9.02
111 9.05 907 910 913 915 918 921 923 926 9.29
112 931 934 937 939 942 945 947 950 953 9.56
113 9.58 961 964 966 969 972 975 9.78 980 9.83
114 986 989 992 994 997 10.00 10.03 10.06 10.09 10.11
115 10.14 10.17 10.20 10.23 10.26 10.29 1032 10.35 10.38 1041
116 1043 1046 1049 1052 10.55 10.58 10.61 10.64 10.67 10.70
117 10.73 10.76 10.79 10.82 10.85 10.88 10.92 10.95 10.98 11.01
118 11.04 11.07 11.10 11.13 11.16 11.19 11.23 11.26 11.29 11.32
119 11.35 11.38 11.42 1145 1148 11.51 11.54 11.58 11.61 11.64

120 11.67 11.70 11.74 11.77 11.80 11.84 11.87 11.90 11.93 11.97

The Ice-Water Can Method to Measure Dew Point

Based on the definition, a simple method to measure the dew point temperature in-
volves cooling a surface until water vapor begins to condense on the surface. This is
the principle used in a chilled mirror hygrometer, which is used to measure the dew
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point. Unfortunately, a chilled mirror uses complicated electronics to measure the
dew point and; therefore, it is expensive. A simple, inexpensive method involves us-
ing a shinny can, a thermometer, and ice water as shown below.

To measure the dew point temperature,
slow Iy add 1ce cubes to water nside a shinny
can to make the water and can temperature
drop. Continueto stir the waterwith a
thermometer while adding the ice cubes to
insure that the can temperature 15 the same as
the water. Watch the outside of the can until
vou start to see condensation. When
condensation occurs, note the dew point
temperature on the thermometer

During low dew point, freezing conditions, it is sometimes difficult to get the can
cold enough for condensation to occur. Adding salt to the liquid ice mixture will help
to melt the ice and cool the water. When the temperature is well below freezing,
sometimes frost rather than dew will form on the outside of the can. When this oc-
curs, you have measured the “frost point” rather than the dew point temperature.
For the same vapor pressure, the frost point will be slightly higher than the dew
point temperature. However, for most agricultural operations, there is little differ-
ence and they can be used interchangeably.

Conversions
The equations for converting humidity expressions are typically given using the met-

ric system and degrees Celsius. To convert from degrees Fahrenheit (°F) to degrees
Celsius (°C), use the following:

_ *FLig0
1.8

i &

To convert from the dew point temperature (Ty) in °C to other expressions for hu-
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midity, first calculate the vapor pressure (e).

17.27T,

e =0.6108exp| — = L
Xp[Td +2373

] (kPa)

If you measured the frost point temperature (T¢) in °C, then use the following:

0.6108 exp|
€ =1 [+ = e
T, + 2653

To calculate the saturation vapor pressure (eg) at air temperature (T) in °C, use the

following:

17.27T

——| (kPa)
T+ 265.5

e=0.6108 exp[

Relative humidity (RH) is calculated as:

RII = 100[i] %)

€

Vapor pressure deficit (VPD) is calculated as:

VPD =¢ —¢e (kPa)
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