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ABSTRACT

 Due to global warming, a drying and warming trend has been observed 
over the last 30 years in Tamil Nadu, India, which could significantly affect 
the condensation of vapor in surfaces. The seasonal (October to February) 
dew events for the year 1998-99 recorded the highest (86) while 2019-20 
registered the lowest (34) value which might be due to obstructed cloud cover 
that have resulted in warmer nights prevailed in the region. The monthly dew 
deposition was found to be higher during October and November where the 
value of 0.21mm and 0.27mm was realized. The Mann- Kendal test revealed 
that during the months of December, January and February decrease in dew 
deposition was observed at the rate of  -1.8mm (significant at 1 per cent 
level), -2.8 mm (significant at 10 per cent level) and -2.2 mm (significant at 5 
per cent level) . Interestingly, during may month, the dew deposition showed 
an increase in trend of 1.8 mm (significant at 1 per cent level) for Coimbatore 
district of Tamil Nadu.
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INTRODUCTION

Dew is a major contribution of non-rainfall water 
(NRW) to ecosystem processes in dry and semi-arid 
locations, and it is likely to be altered by climate 
change. Commonly, dew deposits occur at night when 
the humidity is high and the temperature is relatively 
low. As the air next to the leaf’s cools to its dew point 
and the surfaces of the leaves become colder than the 
surrounding air, water will condense on those surfaces 
(Nobel, 2009). The amount of dewfall has been 
reported under different climatic conditions. Dewfall 
of 0.086 mm day−1 was obtained with large dew 
collectors in India as reported by Sharan et al. 2007, 
and dewfall in tropical and Mediterranean climates 
was recorded at 0.10 - 0.17 mm day−1, respectively 
(Clus et al., 2008). 

Severini et al. (1984) envisioned the daily 
production process of dew on grass by fusing common 
micrometeorological observations with the energy-
balance equation in order to efficiently quantify the 
processes of dew creation. Beysens (1995) examined 
the process of dew formation and proposed that 

dew can be influenced by two essential factors: the 
substrate’s wetting characteristics and temperature.

Numerous research has revealed that low air 
temperature (Pan et al., 2010), high relative humidity 
(Ye et al., 2006, Fang et al., 2015), and moderate 
wind speed (Beyens, 2016) were the ideal climatic 
conditions for the development of dew. However, more 
study is required to quantify the relevant components 
and understand the mechanism by which dew forms.

Dew formation is a common meteorological and 
hydrological occurrence that can be a valuable supply 
of water in rice fields, as well as carrying nutrients 
that help rice bloom (Singh et al., 2006). As dew 
condenses on leaves, it transfers nutrients that aid 
paddy development (Wen et al., 2012, Xu et al., 2013). 
Dew can also help to dissolve leaf fertilizers and 
insecticides, allowing for better absorption through the 
leaf tissue (Jacobs et al., 2008). Furthermore, certain 
fungi and pests might consume part of the nutrients 
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contained in the dew (Schuh et al., 1993). Therefore, 
an attempt was made to assess the extent of dew 
accumulation and explore the possible agronomic 
exploitation trends in the future 

MATERIAL AND METHODS

Dew Deposition and Dew Events

Daily dew accumulation data of 30 years (1991-
92 to 2020-21) from October to February were 
collected from the Agro-Meteorological observatory, 
Agro Climate Research Centre, Tamil Nadu Agricultural 
University, Coimbatore (11ºN, 77ºE with 427 m above 
mean sea level) at four height levels viz. 5, 25, 50 
and 100 cm each above the ground surface using 
Duvdevani dew gauge (Duvdevani, 1947). The dew 
deposited on wooden planks at four different heights 
was compared with dew album and recorded the 
amount of dew deposition (Fig 1). The descriptive 
statistical analysis was used to determine the 
minimum, maximum, mean, Standard Deviation 
(SD), Coefficient of Dispersion (CD) and Coefficient of 
Variation (CV) of dew deposition and dew events. The 
degree of variability was followed based on Panda and 
Sahu, 2019 such as low (CV < 20 per cent), moderate 
(20 < CV < 30 per cent), high (CV > 30 per cent), very 
high (CV > 40 per cent) and extremely high (CV > 70 
per cent). Mann-Kendall Test (non-parametric) was 
applied to detect trend magnitude of dew deposition 
using Trend change detection software from October 
to February for the period of 1991-2021 in Coimbatore 
district, Tamil Nadu.

RESULTS AND DISCUSSION 

Characteristics of dew events and dew 
deposition (Oct – Feb)

The dew events for the year 1998-99 recorded 

the highest (86) and the year 2019-20 registered the 
lowest (34) value while the dew deposition for the year 
2007-08 recorded the highest (32.2 mm) and 2019-
20 registered the lowest (7.0 mm) for the period of 
October to February Fig. 2). The Co-efficient of Variation 
(CV) for the dew events was 47.10 whilst the Co-
efficient of Dispersion (CD) was 2.89. The CV and CD 
for the dew deposition was found to be 20.21 and 2.15 
(Table 1). According to  Jacobs (1999), Karl Pearson’s 
correlation (r) value was found to be 0.745 between 
dew events and dew deposition which indicates that 
both had a strong positive linear relationship (Table 2).

Though the statistical measures indicated the 
dependability of dew event and dew deposition was 
higher for the period of October to February, the rate of 
dew events and dew deposition were observed to be 
reduced in the recent past (Fig. 2). Higher minimum 
temperature would result in an increase of evaporation 
with a consequence of reduced dew precipitation. The 
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FFiigg  11..  Dew scale photographs for the Duvdenvani dew gauge and the scale for converting to dew amount 
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The dew events for the year 1998-99 recorded the highest (86) and the year 2019-20 registered the lowest 
(34) value while the dew deposition for the year 2007-08 recorded the highest (32.2 mm) and 2019-20 
registered the lowest (7.0 mm) for the period of October to February Fig. 2). The Co-efficient of Variation (CV) for 
the dew events was 47.10 whilst the Co-efficient of Dispersion (CD) was 2.89. The CV and CD for the dew 
deposition was found to be 20.21 and 2.15 (Table 1). According to  Jacobs (1999), Karl Pearson’s correlation 
(r) value was found to be 0.745 between dew events and dew deposition which indicates that both had a strong 
positive linear relationship (Table 2). 

Though the statistical measures indicated the dependability of dew event and dew deposition was higher 
for the period of October to February, the rate of dew events and dew deposition were observed to be reduced 
in the recent past (Fig. 2). Higher minimum temperature would result in an increase of evaporation with a 
consequence of reduced dew precipitation. The results from Table 3 also affirmed that a decreasing  trend was 
observed during October to February (significant decrease noticed during November and January) for the study 
period from 1991- 2021.  

Fig 1. Dew scale photographs for the Duvdenvani 
dew gauge and the scale for converting to dew 
amount

Table 1. Statistical summary of seasonal (Oct. to Feb.) dew events and dew deposition amounts 
from 1991-92 to 2020-21

Year (Oct to Feb) Dew Events Dew amount (mm)
Mean 14 54.6
SD 6.36 11.03
CV 47.10 20.21
CD 2.89 2.15

Table 2. Karl Pearson Correlation between dew deposition amount and dew events

Correlation Dew amount Dew events
Dew amount 1
Dew events 0.745 1
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Fig. 3. Trend between Dew deposition and 
Minimum temperature
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The minimum temperature data for the period of October to February at Coimbatore was found to exhibit 
an increasing trend while the dew deposition showed a decreasing trend which might be due to obstructed 
cloud cover that have resulted in warmer nights prevailed in the region (Fig. 3). A similar line of findings was 
reported by  Mileta et al. 2007, Sharan et al. 2011 and Yokoyama et al. 2021. 

TTaabbllee  11..  Statistical summary of seasonal (Oct. to Feb.) dew events and dew deposition amounts from 1991-92 
to 2020-21 

YYeeaarr  ((OOcctt  ttoo  FFeebb))  DDeeww  EEvveennttss  DDeeww  aammoouunntt  ((mmmm))  
MMeeaann    14 54.6 
SSDD  6.36 11.03 
CCVV  47.10 20.21 
CCDD  2.89 2.15 

TTaabbllee  22.. Karl Pearson Correlation between dew deposition amount and dew events 
CCoorrrreellaattiioonn  DDeeww  aammoouunntt  DDeeww  eevveennttss  
DDeeww  aammoouunntt  1  DDeeww  eevveennttss  00..774455  1 
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FFiigg..  33  Trend between Dew deposition and Minimum temperature 

TTaabbllee  33..  Monthly trend analysis – Mann-Kendal Test on dew deposition in Coimbatore 
MMoonntthh  ZZcc  vvaalluuee  PP  vvaalluuee  

((αα==00..0055))  
RReessuulltt  

October  -2.42  0.015 Non-Significant  
November  -1.17  0.244 Significant  
December  -2.74  0.006 Non-Significant  
January -1.28 0.202 Significant 
February -6.04 0.000 Non-Significant 

Conclusion 

results from Table 3 also affirmed that a decreasing  
trend was observed during October to February 
(significant decrease noticed during November and 
January) for the study period from 1991- 2021. 

The minimum temperature data for the period 
of October to February at Coimbatore was found to 
exhibit an increasing trend while the dew deposition 
showed a decreasing trend which might be due to 
obstructed cloud cover that have resulted in warmer 
nights prevailed in the region (Fig. 3). A similar line of 
findings was reported by  Mileta et al. 2007, Sharan et 
al. 2011 and Yokoyama et al. 2021.

CONCLUSION

The timing and duration of dewfall may play a 
more critical role than the total amount. The results 
indicated no notable significance of dew deposition for 
the planning of crop cultivation in the present era of 
climate change, especially under rainfed conditions. 
The seasonal (October to February) dew events for the 
year 1998-99 recorded the highest (86) while 2019-
20 registered the lowest (34) value which might be 
due to obstructed cloud cover that have resulted in 
warmer nights prevailed in the region. The monthly dew 
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TTaabbllee  33..  Monthly trend analysis – Mann-Kendal Test on dew deposition in Coimbatore 
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Conclusion 

Fig. 2. Dew amounts and dew events (Oct. to 
Feb.) at Coimbatore

deposition was found to be higher during October and 
November where the value of 0.21mm and 0.27mm 
was realized. The timing and duration of dewfall may 
play a more critical role than the total amount of dew 
deposition which may indirectly invites the pathogen 
infestation in the standing crops.
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Table 3. Monthly trend analysis – Mann-Kendal Test on dew deposition in Coimbatore

Month Zc value P value
(α=0.05)

Result

October -2.42 0.015 Non-Significant

November -1.17 0.244 Significant

December -2.74 0.006 Non-Significant

January -1.28 0.202 Significant

February -6.04 0.000 Non-Significant



MadrasAgric.J.,2024; https://doi.org/10.29321/MAJ.10.200D10

111|4-6|

REFERENCES

Beysens, D. (1995). “The formation of dew”, Atmospheric 
Research, 39, 215–237.

Beysens, D. (2016). “Estimating dew yield worldwide from 
a few meteo data”, Atmospheric Research,167, 
146–155

Clus, O., Ortega, P., Muselli, M., Milimouk, I., and 
Beysens, D. (2008). “Study of dew water 
collection in humid tropical islands”, Journal of 
Hydrology, 361(1-2), 159-171.

Duvdevani, S. (1947). “An optical method of dew 
estimation”, Quarterly Journal of the Royal 
Meteorological Society, 73(317-318), 282-296.

Fang, J., Ding, Y.J. (2015). “An Experimental Observation 
of the Relationship between Sandy Soil 
Condensation Water and Micrometeorological 
Factors in the Arid Desert Region”, J. Desert 
Res., 35, 1200–1205.

Jacobs, A. F. G., Heusinkveld, B. G., and Berkowicz, 
S. M. (2008). “Passive dew collection in a 
grassland area, The Netherlands”, Atmospheric 
Research, 87(3-4), 377-385.

Mileta, M., Beysens, D., Nikolayev, V., Milimouk, I., 
Clus, O., and Muselli, M. (2007). “Fog and dew 
collection projects in Croatia”, arXiv preprint 
arXiv:0707.2931.

Nobel, P. S., 2009, “Physicochemical and environmental 
plant physiology”, 4th ed., Cambridge, MA: 
Academic Press.

Pan, Y.X., Wang, X.P., and Zhang, Y.F. (2010). “Dew 
formation characteristics in a revegetation-
stabilized desert ecosystem in Shapotou area, 
Northern China”, J. Hydrol., 387, 265–272.

Schuh, W. (1993). “Influence of interrupted dew periods, 
relative humidity, and light on disease severity 
and latent infections caused by Cercospora 
kikuchii on soybean”,  Phytopathology, 83(1), 
109–113.

Severini, M., Moriconi, M.L., Tonna, G., and Olivieri, 
B. (1984). “Dewfall and evapotranspiration 
determination during day and night time on an 
irrigated lawn”, J. Clim. Appl. Meteorol., 23, 
1241–1246.

Sharan, G., Clus, O., Singh, S., Muselli, M., and 
Beysens, D. (2011). “A very large dew and 
rain ridge collector in the Kutch area (Gujarat, 
India)”, Journal of hydrology, 405(1-2), 171-181.

Singh, S.P., Khare, P., Kumari, K.M. and Srivastava, S.S. 
(2006). “Chemical characterization of dew at a 
regional representative site of North-Central 
India”, Atmospheric Research, 80(4), 239–249.

Wen., X.F., Lee, X. and Sun, M. (2012). “Dew water isotopic 
ratio and their relationships to ecosystem water 
pools and fluxes in a cropland and a grassland in 
China”, Oecologia, 168(2), 549–560.

Xu, Y.Y., Yan, B.X. and Zhu, H. (2013). “Leaf dew 
contributes nutrients to paddies and improves 
rice growth”, Acta Agriculturae Scandinavica 
Section-B: Soil and Plant Science, 63(2), 97–
106.

Ye, Y.H., Zhou, K., and Li, H.D. (2006). “Research 
progress in urban dew and its ecological effect. 
Chin.”, J Ecol., 25, 1570–1573.

Yokoyama, G., Yasutake, D., Wang, W., Wu, Y., Feng, J., 
Dong, L., and Mori, M. (2021). “Limiting factor of 
dew formation changes seasonally in a semiarid 
crop field of northwest China”, Agricultural and 
Forest Meteorology, 311, 108705.


