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indicator of environmental conditions and weather changes. However, classification of
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dew based on size remains unclear and has not been extensively studied systematically.
This study aims to classify dew types by size and describe appearance patterns of each

type in the wild. Method: This study employs a qualitative phenomenological research
approach. Results: Dew in the wild can be classified as large dew (>4.1 mm), small
dew (1-4 mmy), sand dew (0.5-0.9 mm), and fine dew (<0.4 mm). Large dew does not
appear daily but commonly occurs after drizzles or heavy rain of varying duration.
Small dew is present daily with amounts varying according to environmental
conditions. Sand dew occasionally appears, mainly adhering to green grass leaf edges
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and can serve as an indicator of heat followed by rainfall. Sand dew sizes range from 0.5
to 0.9 mm with an average of 50 to 120 droplets per grass leaf. Dew classification by
size can be used as a tool to monitor environmental conditions in the wild. The presence
of sand dew on green grass leaves has potential as a visually observable environmental
indicator. Novelty: This study uniquely identifies four distinct dew categories large
dew, small dew, sand dew, and fine dew and correlates their presence with
environmental and weather conditions.

INTRODUCTION

The phenomenon of dew has long been an integral part of mythology and
traditional beliefs within various communities. In ancient times, the absence of dew in
the morning was often regarded as a sign that a location was cursed by rulers or deities,
thus making the place one to avoid. Additionally, ancestors imparted wisdom that the
presence of dew in the early morning indicated a positive aura and good quality of a
place, making it suitable for habitation, agriculture, or resource development. This
concept finds validation in the natural occurrence of dew as a sign of environmental

quality [1].

In contemporary contexts, dew is also used as a parameter to predict ecosystem
health [2]. Research has shown that areas treated with herbicides experience a significant
decline or complete absence of dew for about two to three months, indicating the adverse
effects of chemical usage on the environment and living organisms [3]. Natural dew tends
not to adhere to surfaces contaminated with toxins or harmful substances, marking
ecologically unhealthy conditions [4].

From a physical characteristic standpoint, dew is classified into four types based on
size [5]: large dew, small dew, sand dew, and fine or misty dew. These types exhibit
different occurrence patterns according to seasons and weather conditions. Dew can also
be categorized based on its distribution and appearance, including regular dew that
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adheres to living foliage and irregular dew with varying shapes and sizes scattered
randomly. Colored dew manifests as an optical phenomenon caused by light reflection,
whereas dark dew is associated with backgrounds such as soil or foliage with dark hues.

The inability of natural dew to adhere to toxic surfaces underscores its function as
a natural environmental health indicator [6]. Further studies reveal that the variations in
dew types correspond with weather and seasonal conditions. Large dew, small dew, sand
dew, and fine dew each show distinct patterns that can aid in weather prediction and
provide insights into an area's environmental quality. For example, sand dew adhering
to green grass leaves is often related to hot weather that precedes rainfall, making it a
convenient, natural visual indicator [7].

Beyond ecological and weather indicators, dew directly affects plant development
and local ecosystems. Areas previously affected by fire show an increased amount of dew
on grasses, correlating with vegetation regrowth and regeneration. Likewise, the
presence of subterranean springs enhances dew formation, contributing to soil moisture
retention and microecosystem sustainability.

Dew's physical characteristics are complex, encompassing diverse forms and colors
influenced by the immediate environment. Dew may appear regularly, adhering
uniformly to living leaves, or irregularly with variable distribution [8]. Optical marvels
of dew include colored and glowing dew, where sunlight reflection creates rainbow-like
or multicolored appearances, illustrating the interplay of natural beauty and light
physics. Conversely, dark-colored dew is often found on surfaces like soil or rocks,
revealing interaction between dew and surrounding environmental substrates.

As a multifaceted natural phenomenon, dew still harbors many mysteries requiring
further investigation. With advancements in measurement technologies and statistical
analyses, the potential use of dew as ecological and meteorological indicators opens new
avenues for sustainable environmental science and agriculture.

RESEARCH METHOD

This study employs a qualitative phenomenological research approach [9], focusing
on both ontological and epistemological foundations. Ontologically, the research
acknowledges dew as a tangible phenomenon with inherent qualities experienced in
natural environments. Epistemologically, it seeks to capture the knowledge and meaning
derived from direct human experiences and observations of dew in the wild. This
approach aims to understand the essence of dew as lived and perceived by individuals
immersed in the field environment.

The methodology involves detailed fieldwork to observe the conditions and
variations of dew across different contexts. The lived experiences and empirical evidence
are documented comprehensively, supported by colored photographic images that
vividly represent various types of dew. Through phenomenological analysis, the research
interprets the data to uncover underlying patterns, meanings, and ecological significance
of dew.
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This qualitative framework [10], emphasizing subjective engagement and rich
descriptive documentation, facilitates a holistic understanding of dew that goes beyond
quantitative measurements. It opens pathways to grasp the complex interactions between
dew and its environment, contributing to deeper insights in environmental science and
ecology.

RESULTS AND DISCUSSION
Results

Based on the results of dew identification in the wild, dew can be classified into four
types according to size as follows: large dew with a size > 4.1 mm; small dew with a size
between 1 mm and 4 mm; sand dew with a size of 0.5 mm to 0.9 mm; and fine or misty
dew with a size less than 0.4 mm. Large dew, measuring over 4.1 mm, does not always
appear daily in the wild but is typically found after drizzle or heavy rain, regardless of
duration. Large dew is categorized as mixed dew, generally having non-round shapes
and often displaying mirage light effects that are less beautiful than pure dew.

However, under certain conditions, especially when dew adheres to leaf tips, leaf
bases, the underside of leaves, or grass flowers, large dew can reflect beautiful mirage
light effects. Large dew on leaves usually emits a white mirage effect with striped
patterns dominated by the vein structures of grass leaves. The size of large dew ranges
between 4.1 mm and a maximum of 7 mm, always wetting the leaf surface and forming
the longest-lasting dew type before evaporation under morning sunlight. This dew type
easily drips when touched by wind or organisms. However, large dew presence cannot
be used as a primary indicator of environmental quality but rather as a sign that drizzle
or heavy rain has recently occurred around the location. On average, the number of large
dew droplets attached per leaf ranges from 1 to 12, primarily found on broad grass leaves
positioned horizontally.

Small dew is almost always present daily in the wild, although the quantity varies
greatly. Its size ranges from 1 mm to 4 mm, with an average dominant size above 1 mm
and below 4 mm, depending on environmental conditions. A decrease in small dew
quantity at a site, especially on green grass leaves, often signals the likelihood of
prolonged rainfall within a radius of up to 5 kilometers or more. Small dew is mainly
found on the tips and edges of fresh grass leaves, whereas non-pure small dew tends to
adhere to the middle leaf surface. The most beautiful mirage effect from small dew is at
the leaf tips, especially under direct sunlight. In contrast, small dew on other objects does
not generate attractive light reflections. Small dew is relatively resistant to strong wind
and begins evaporating when sunlight intensity increases around 06:00-08:00, at
temperatures between 25.7°C (humidity 91%) and 32.5°C (humidity 88%). The average
number of small dew droplets on each fresh grass leaf ranges from 1 to 4, and not all
leaves have small dew. When small dew dominates leaf tips, the weather tends to be
overcast throughout the day, while dominance at leaf edges indicates rain and overcast
conditions lasting into the evening.

Sand dew does not always appear daily but when present and neatly attached to
the edges of fresh grass leaves, it signals hot weather followed by rain [11]. From an
environmental indicator perspective, only sand dew adhering to green grass leaves is
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reliable, while sand dew on other objects is not a reliable indicator. Sand dew ranges from
0.5 mm to 0.9 mm with droplet counts varying between 50 and 120 per leaf. These
droplets cluster closely and form interconnected patterns, though their rounded shapes
remain clear. Sand dew on leaf edges or leaf apex shows the most beautiful mirage light
reflections, especially in sunlight. On cloudy days, the mirage light tends to be white.
Sand dew typically evaporates from 06:00 to 09:00, depending on dew position, sun
angle, and weather conditions. The density of sand dew on leaf edges correlates directly
with weather; more sand dew signals hotter weather, while fewer indicates alternating
cloudy, rainy, and sunny periods.

Fine or misty dew widely distributed in the wild is a significant indicator if attached
to veins of fresh grass leaves [12]. Neatly arranged fine dew on leaf veins predicts hot
weather all day with no rain within a radius of several kilometers to dozens of kilometers.
Fine dew is usually less than 0.4 mm in size and, despite clustering with other droplets,
retains clear roundness. It evaporates fastest under morning sun and can reach over 150
droplets per leaf, though not all leaves have fine dew. Fine dew is sometimes called “fairy
dew” because of its brief and inconsistent presence. While it does not serve as a bathing
water source for many animals or insects, it remains a drinking water source for some
insects. Visually, fine dew displays beautiful mirage light reflections when it adheres
neatly to leaf veins and receives direct morning sunlight. However, fine dew on other
surfaces like glass, plastic, metal, or wood often appears orderly but lacks beautiful
mirage effects.

When small dew dominates leaf tips with few droplets, fine dew lacks neat stacking,
and sand dew decreases on leaf edges, it indicates a brief approximately 30-minute rain
in the afternoon, followed by hotter or cloudy weather [13]. In other words, the duration
of heat or cloudiness exceeds the rain duration. If small dew predominates edges with 1-
3 droplets per leaf combined with abundant fine dew, hot weather is expected
throughout the day. Conversely, small dew mainly on leaf tips and declining indicates
rain nearby.

Sand dew typically appears in clusters along leaf edges or across entire leaf surfaces,
a characteristic not found in small or large dew. Sand dew never appears solitary along
leaf edges but always in groups closely associated. Widely separated or sparse sand dew
may indicate past or impending rain. Rain may disrupt sand dew patterns, resulting in
irregular shapes. Sand dew on non-green grass surfaces is not a valid environmental
quality parameter, only signaling nocturnal condensation. Sand dew on leaf edges
provides more beautiful mirage effects than sand dew on leaves or other objects without
such effects.

Fine dew on fresh grass leaves or other outdoor surfaces forms a group smaller than
0.4 mm and is not always present daily. It helps read ecological conditions in wild
locations. Sand dew ranges from 0.5 mm to 1 mm, uniformly shaped and always neatly
attached to green grass leaf edges. Fine dew’s beauty emerges in sunlight’s mirage
reflections but is not always present daily. Sand dew usually appears daily in large
quantities, mostly on leaf edges. Fine dew quickly evaporates when heated by the sun,
indicating continuous hot weather unless absent, a sign rain will come. Sand dew also
signals hot weather but with potential short rain periods in the afternoon or evening. A
rare presence of small dew confirms a long-lasting heavy rain.

International Journal Multidisciplinary 501



Ecological Analysis and Characterization of Dew Size and Types in Natural Ecosystems

Figure 2. Fine or misty dew.

Fine or misty dew consistently adheres to the upper surface of fresh grass leaves
and has a very brief presence in the wild, as it quickly evaporates when exposed to
sunlight. This type of dew never drips to the ground and is often referred to as "fairy
dew," as it is believed to convey information about environmental changes near its
location. Fine or misty dew is classified as genuine dew formed naturally without human
interference. Its presence is typically clustered on the upper, edge, or underside of leaves.
These droplets are abundant and interconnected with other fine dew droplets, yet each
droplet maintains an identifiable round shape and produces a striking mirage-like light
effect. To observe fine dew clearly on grass leaves, magnifying lenses or cameras with 1
to 5 times zoom can be used.

Fine dew does not mix with mixed dew; occasionally, within a cluster of fine dew,
there exists a single genuine small dew droplet with a hovering shape (which does not
wet the leaf surface). Sand dew droplets in such clusters also produce beautiful mirage
light effects. Fine dew is routinely utilized by insects such as mosquitoes, flies,
grasshoppers, and dragonflies for drinking and cleansing. Sand dew is typically located
neatly at the leaf edges, tips, beneath, and on the upper surfaces of leaves. Its position
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remains orderly in the absence of rain but becomes disorganized after rainfall, since many
droplets are lost.

Clusters of fine dew on the upper, edge, and bottom parts of leaves exist only during
hot weather or when it has not rained in the vicinity. Small dew is observed daily and
believed to be natural; its abundance tends to decrease before rain and increase before
hot weather. The specific locations of small dew on grass leaves, such as at the tip, edge,
or bottom are suspected to carry ecological significance, though this has yet to be
conclusively demonstrated.

Fine or misty dew
consistently
adheresto the
veins located on
the uppersurface
of green grass
leaves

Fine or misty
dew located
on the veins

above the leaf

Figure 4. Fine or misty dew is located on the veins above the leaf.

Discussion

Variations in the size and type of dew in natural environments reflect the complex
dynamics of microclimate and ecosystem health. Large dew, small dew, sand dew, and
fine/ misty dew form and appear in patterns closely linked to environmental factors such
as temperature, humidity, and rainfall. The presence and characteristics of each type of
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dew can serve as valid indicators for monitoring microclimate changes and ecological
quality in a given area.

These findings support the hypothesis that dew classification is not merely a simple
physical phenomenon but also an important source of information related to
environmental conditions and weather prediction potential [14], [15], [16], [17].
Observing dew provides a non-invasive, effective tool for real-time and continuous
assessment of natural environmental dynamics.

However, this understanding has limitations, mainly due to the dew’s transient
nature and its susceptibility to numerous variable factors that are difficult to control.
Therefore, further research is necessary to broaden data coverage through long-term
monitoring and advanced technologies to improve accuracy in mapping and interpreting
dew phenomena within ecological and climatological contexts. In conclusion, utilizing
dew as an ecological indicator opens new opportunities in environmental management
and climate change mitigation, applicable in conservation strategies and natural resource
management across various ecosystems.

CONCLUSION

Fundamental Finding : The ecological analysis of dew size and types in natural
ecosystems reveals distinct classifications based on size —large, small, sand, and
fine/misty dew —and their specific environmental behaviors and indicators. Dew serves
not only as a moisture source but also as a natural indicator of microclimatic conditions
and ecosystem health. Fine dew, for example, provides critical information about
temperature and humidity conditions, while sand and large dew indicate rainfall
patterns and environmental transitions. Implication : These findings underscore the
potential of dew as a sustainable water resource and an ecological monitoring tool.
Understanding dew dynamics supports ecosystem conservation, assists in predicting
weather changes, and informs water management strategies in water-scarce regions.
Harvesting dew could supplement traditional water sources, reducing pressure on
groundwater and aiding in climate adaptation efforts. Limitation : Current research faces
limitations in the variability of dew formation due to factors such as regional climate
diversity, seasonal changes, and anthropogenic influences. Also, measurement
challenges exist because dew is transient and spatially heterogeneous, complicating
large-scale ecological assessments. Additionally, the ecological roles of different dew
types are not yet fully understood, requiring further detailed investigations. Future
Research: Future studies should focus on long-term monitoring of dew patterns across
diverse ecosystems, employing advanced sensing and imaging technologies.
Investigations into the biochemical properties of dew and its interactions with flora and
fauna would enrich understanding of its ecological functions. Furthermore, research into
optimizing dew harvesting technology and integrating dew data with climate models can
expand its practical applications for environmental sustainability and resource
management.
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