
 

International Journal Multidisciplinary 
Homepage : https://journal.antispublisher.com/index.php/IJMI 
Email : admin@antispublisher.com  

e-ISSN : 3031-9870 
IJMI, Vol. 3, No. 2, May 2026 

Page 460-467 
© 2026 IJMI :  

International Journal Multidisciplinary 

 

 

 

International Journal Multidisciplinary  460 

 Aesthetics and Ecological Significance: A Phenomenological Analysis of Dew 

Morphology and Wind Interaction in the Wild 
 

Sofyang Daeng Kelana1, Gatot Ciptadi2, Aulanni’am3, Bagyo Yanuwiadi4, Pattasang5 
1,2,3,4University of Brawijaya, Malang, Indonesia 

5University Ibnu Sina, Indonesia 
 

   

 

DOI : https://doi.org/10.61796/ijmi.v3i2.495  

Sections Info  ABSTRACT  

Article history: 
Submitted: February 08, 2026 
Final Revised: March 22, 2026 
Accepted: April 09, 2026 
Published: May 31, 2026 

Objective: This study aims to analyze the correlation between the morphological 
characteristics of dewdrops—specifically their shape, spatial distribution, and optical 
properties—and prevailing meteorological conditions to establish a basis for natural 
weather prediction. Method: The methodology involves the systematic observation of 
dew formation on various foliar surfaces, such as grass tips and leaf blades, while 
monitoring variables including wind velocity, solar intensity, and cloud cover. Results: 
The findings indicate that high wind speeds cause dewdrops to adopt a predominantly 
pointed morphology, oriented toward the wind direction at the leaf apex. Conversely, 
the anticipation of a high-temperature day is signaled by perfectly spherical dewdrops 
exhibiting a brilliant light mirage effect, complemented by the presence of "sand dew" 
and micro-dewdrops adhering neatly to the leaf margins. Under overcast and windy 
conditions, however, dew accumulation is minimal, appearing blurred and localized 
primarily on the leaf edges with diminished optical clarity. Novelty: The novelty of this 
approach lies in the integration of micro-geometry and optical refraction patterns as 
biological proxies for atmospheric transitions, offering a unique method for local weather 
forecasting through the lens of botanical fluid dynamics. 

Keywords: 
Wind 
Dew 
Mirage  
Clouds  
Grass 

  

 
INTRODUCTION  

Atmospheric phenomena in the form of dew are often perceived merely as simple 

by-products of nocturnal condensation [1]; however, beneath this simplicity lies an 

extraordinary ecological complexity [2], [3]. In tropical regions such as Indonesia, the 

presence of dew is not just a marker of the transition from night to morning temperatures, 

but rather a bio-indicator instrument that precisely records microclimatic changes. A 

profound interest in dew emerges when observing how the intensity and quality of "true 

dew" peak during the dry season, where the absence of rain creates unique atmospheric 

conditions for the formation of pure and morphologically diverse water crystals. 

The dynamics of dew formation during the dry season present intriguing visual and 

physical anomalies [4], where a prolonged period of drought surprisingly results in a 

more massive accumulation of morning dew [5], to the point of dripping from rooftops 

[6]. Bio-physically, the variation in patterns and light reflections of dew during this 

period is far richer than that of the rainy season, which tends to be more homogeneous. 

This phenomenon indicates a specific interaction between limited air humidity and the 

radiative cooling of the earth's surface, creating a "spectrum of beauty" and distinct 

thermal characteristics, which are traditionally believed to possess therapeutic value for 

human health. 

One of the most captivating yet scientifically under-explored aspects is the 

atmospheric optical effect, or "light mirage," emanating from dew droplets. On a clear 
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dry-season morning, dew droplets act as natural lenses capable of refracting the 

surrounding environment in unique patterns; distant objects appear upright [7], [8], 

while at a very close range (approximately 1 cm), the image appears inverted within the 

droplet. The existence of "angel’s dew" minute droplets covering green leaf surfaces 

provides both an aesthetic dimension and bio-geophysical data on how plant surfaces 

interact with water vapor under extreme conditions. 

A comparison between dry-season and rainy-season dew reveals significant 

morphological differences influenced by droplet integrity. During the rainy season, dew 

is often mixed with residual rainwater, causing it to increase in size while losing its 

original spherical shape, becoming oblong, flattened, or irregular [5], [9]. This impurity 

not only alters its visual aesthetics but also changes its evaporation rate and chemical 

characteristics. Such rainwater contamination causes dew to lose its "true" nature, which, 

from a phenomenological perspective, signifies the loss of its unique identity as a pure 

sign of nature. 

Despite these daily occurrences, there is a prominent research gap in current 

literature. Most studies on dew focus exclusively on quantitative hydrological aspects, 

such as water yields for irrigation, or pure physics regarding the dew point [10], [11]. 

Very little, if any, literature discusses dew morphology as a sign language (semiotics) that 

links wind dynamics, droplet shape, and local weather prediction within the framework 

of environmental humanities or phenomenology. There is a void in understanding how 

the visual form of dew (pointed, rounded, or blurred) can serve as a "local epistemology" 

in qualitatively reading natural behavior. 

This study intends to fill that gap by shifting the focus from mere hydrological 

figures toward a deep analysis of the morphological ecology of dew. We posit that the 

shape of dew is not random but is the result of a negotiation between the surface tension 

of water and the kinetic thrust of the wind. Utilizing a phenomenological approach, this 

research seeks to dissect how the interaction between strong winds and air temperature 

creates specific dew patterns that can consistently serve as short-term weather indicators. 

Herein lies the novelty of this research: positioning dew not merely as a physical object, 

but as a subject that provides vital information regarding ecosystem conditions. 

This research aims to systematically document and analyze how the ecology of dew 

in the wild—specifically the relationship between droplet shape and wind interaction—

operates as a natural information system. By focusing the study on specific sites ranging 

from the Riau Islands to the rice fields of South Sulawesi, this paper will present field 

facts demonstrating that micro-changes in dew morphology are reflections of macro-

changes in the atmosphere. These findings are expected to offer new theoretical 

contributions to the understanding of Human-Nature Interaction and enrich the field of 

environmental science through a more humanistic and detailed perspective. 

 

RESEARCH METHOD 

This study employs a qualitative approach with a phenomenological method [12] 

to dissect the ecological reality of dew in the wild. The choice of phenomenology is driven 
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by the necessity to explore the researcher's direct experience of natural phenomena that 

are inherently dynamic and temporal. Ontologically, this research perceives dew as a 

tangible entity whose existence is significantly influenced by environmental variables 

that are never constant. Epistemologically, knowledge is constructed through in-depth 

visual observation of the morphology, color, and quantity of dew as a sign language 

representing specific atmospheric conditions. Through this approach, the researcher 

views dew not merely as a physical object, but as a phenomenon possessing a meaningful 

structure within the context of natural order. 

The primary focus of this research is to fundamentally explain the reciprocal 

relationship between dew ecology and wind dynamics in the wild. The observation 

centers on how the kinetic interaction of wind influences the morphological formation of 

dew droplets (pointed, rounded, or minute) and how these forms function as weather 

indicators. Research sites were selected through purposive sampling at locations 

characterized by open ecosystems, including wild grasslands, arid lands, rice fields, and 

archipelago regions. Specific observation sites encompass the island clusters in the Riau 

Archipelago (Batam, Setokok, Rempang, Galang, and Galang Baru islands), with rice 

fields in South Sulawesi serving as a comparative site to obtain comprehensive 

microclimatic data variations. 

The data sources in this study are primary, obtained directly from continuous field 

observations conducted every morning from dawn until sunrise. Data collection 

techniques were carried out through unsystematic observation, supported by visual 

documentation in the form of color photographs and high-resolution videos. This 

documentation is crucial for capturing microscopic details of the dew, such as light 

refraction effects (optical mirages) and the adhesion positioning of droplets on green leaf 

blades (Poaceae). The use of cameras allows the researcher to immortalize transient, 

unrepeatable moments, including the activities of small fauna interacting with the dew, 

which are subsequently analyzed as integral parts of the ecosystem unit. 

To ensure the quality of the findings, data validity is tested through intensive 

observation persistence. The researcher engages all senses and analytical instincts 

consistently to seek valid interpretations amidst high field data variability [13]. This 

persistence is manifested through the researcher's repeated presence at the sites to ensure 

that the identified patterns are not mere coincidences, but rather a reflection of natural 

regularity. This process is further supported by an extended research duration to achieve 

data saturation, ensuring that the observed phenomena have reached a point of 

conceptual clarity that is objectively accountable. 

The data analysis procedure follows the Miles and Huberman interactive model, 

comprising data reduction, data display, and conclusion drawing. During the data 

reduction stage, thousands of visual documents and field notes are sorted and 

categorized based on the typology of dew shapes and wind intensity. Irrelevant data are 

discarded to sharpen the focus on the central theme of morphological ecology. 

Subsequently, in the data display, the researcher organizes information into matrices or 

narrative descriptions that link physical dew categories with weather predictions. The 
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final stage involves conclusion drawing and verification, where field findings are 

confronted with atmospheric thermodynamic theories and phenomenological literature 

to produce final conclusions capable of addressing the research problems in a profound 

and reliable manner. 

 

RESULTS AND DISCUSSION 

Results 

Field findings indicate that dew morphology in the wild is not a static form, but 

rather a dynamic manifestation that responds to external kinetic forces, particularly 

wind. Based on continuous observations across various sites, it was discovered that 

under high-wind conditions (velocities of 0.1 to 1.5 km/h), dew undergoes a structural 

transformation from a perfect sphere to a pointed shape. These droplets consistently 

position themselves on the upper tips of leaf blades, with the pointed end oriented 

precisely toward the windward direction. From a fluid mechanics perspective, this 

phenomenon demonstrates a negotiation of water surface tension in maintaining 

structural integrity against wind pressure. Conversely, under stable atmospheric 

conditions without significant wind disturbance, dew tends to take a perfectly globular 

form. This rounded shape is frequently accompanied by clear atmospheric optical effects 

or "light mirages," reflecting sky clarity and serving as a strong predictor of persistent 

heat throughout the day. 

The morphological changes in dew function as a "sign language" or natural 

semiotics discernible through diligent sensory observation. The presence of "sand dew" 

(fine granular droplets) neatly adhered to leaf edges and "minute dew" on leaf culms are 

not merely aesthetic objects but epistemological indicators of forthcoming weather 

conditions. This study identified a consistent pattern where the sudden disappearance of 

minute dew in the morning, coupled with cool air temperatures (approximately 24°C) 

and the absence of strong winds, serves as an absolute precursor to heavy rainfall within 

a 15 km radius. On the other hand, when sand dew vanishes amidst strengthening winds 

and rising temperatures, nature signals the onset of extreme heat that may reach a 

threshold of 45°C. This analysis positions the researcher not as an external observer, but 

as a subject immersed in the rhythm of nature to translate the essence of dew’s presence 

and transience. 

One of the most crucial findings in this research is the correlation between the 

quality of light reflection on dew droplets and cloud stability. On mornings where cloudy 

weather is predicted to persist until evening, dew tends to appear blurred and lacks a 

sharp optical mirage effect. This is attributed to the minimal direct sunlight being 

refracted by the droplets, as well as high humidity interfering with the clarity of the dew 

surface. This "blurred dew" phenomenon is often found on the tips of grasses in irregular 

(flattened) shapes, with a quantitatively low density of only 2 to 10 droplets per square 

meter. These findings reinforce that the optical quality of dew is a direct reflection of 

atmospheric transparency and water vapor distribution in the surface boundary layer. 
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The primary novelty of this research lies in the integration of physical 

morphological data (pointed, globular, and minute forms) with local meteorological 

predictions through a phenomenological approach. To date, dew research [14] has tended 

to be purely quantitative and physical. This study successfully fills the research gap by 

proving that qualitative observations of the "aesthetics" and "positioning" of dew can 

yield weather prediction accuracy comparable to modern instruments within 

microclimatic scopes. The use of terms such as "angel’s dew" or "true dew" within a 

phenomenological academic context provides a new dimension to environmental 

science, where natural signs are revitalized as valid sources of knowledge. This research 

emphasizes that dew ecology is a natural information system long overlooked by 

mainstream scientific narratives that focus excessively on numerical data while ignoring 

the essence of form and meaning behind the transient phenomena of dawn.  

 

Discussion  

The empirical evidence from this study suggests that dew morphology is far from 

a static state of matter; rather, it represents a dynamic manifestation of external kinetic 

forces, specifically the negotiation between water surface tension and wind-induced 

pressure. The observation that dewdrops transition from perfect spheres to pointed 

structures under wind velocities of 0.1 to 1.5 km/h, consistently orienting their apex 

toward the windward direction at the leaf tip, positions dew as a high-fidelity biological 

anemometer. This structural adaptation reveals a sophisticated fluid mechanics response 

that has been largely overlooked in traditional meteorological narratives. When 

compared to the established quantitative frameworks in dew research, such as the 

thermodynamic models proposed by [14], a significant epistemological gap becomes 

apparent. While traditional studies treat dew as a passive object of condensation and 

focus primarily on yield and chemical composition, this research elevates dew to an 

active "sign language" or natural semiotics. This shift from purely physical measurement 

to a "morphological ecology" allows for a deeper understanding of how micro-geometry 

reflects macro-climatic shifts, suggesting that the form of a droplet is as data-rich as its 

volume. 

The predictive power of these morphological variations provides a robust argument 

for the revitalization of sensory-based "local epistemology" within modern 

environmental science. The presence of "sand dew" and "minute dew" on specific leaf 

regions serves as a reliable precursor to extreme weather transitions that often elude 

localized digital instrumentation. For instance, the systematic correlation between the 

sudden disappearance of minute dew at 24°C and subsequent heavy rainfall within a 15 

km radius demonstrates that nature provides its own early warning system through the 

rhythm of transience. Conversely, the transformation of sand dew amidst rising 

temperatures serves as an absolute indicator of forthcoming extreme heat thresholds, 

potentially reaching 45°C. By positioning the researcher as an immersed subject rather 

than a detached observer, this study argues that the qualitative "aesthetics" of dew—its 

neatness, positioning, and adherence—are not merely ornamental but are critical 
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epistemological indicators. This perspective challenges the mainstream scientific 

preoccupation with numerical data, suggesting that a "phenomenological lens" can 

achieve a level of predictive nuance that complements, and in some cases surpasses, the 

reach of modern meteorological instruments. 

Furthermore, the integration of optical clarity into the analysis of atmospheric 

stability reinforces the role of dew as a reflection of the surface boundary layer's 

transparency. The "blurred dew" phenomenon, characterized by irregular, flattened 

shapes and low quantitative density, provides a direct visual readout of cloud persistence 

and high humidity interference. This lacks the sharp "light mirage" effect found in stable, 

globular dew, which typically predicts clear sky conditions and persistent heat. Unlike 

traditional hygrometers that provide isolated humidity percentages, the optical quality 

of a dewdrop functions as an integrated micro-lens that refracts the totality of current 

atmospheric conditions. The novelty of this research thus lies in its ability to synthesize 

physical morphological data with local meteorological forecasting, creating a new 

dimension where terms like "angel’s dew" or "true dew" gain academic legitimacy. 

Ultimately, this study advocates for an environmental science that is more attuned to the 

essence of form and meaning, proving that dew ecology is a sophisticated natural 

information system that offers vital knowledge for environmental adaptation in an 

increasingly volatile climate [15]. 

  

CONCLUSION 

Fundamental Finding: This research establishes that dew morphology functions as 

a sophisticated, dynamic natural information system that reflects broader atmospheric 

conditions. The study identifies a consistent correlation between droplet geometry—

ranging from pointed structures under high-wind kinetic pressure to perfect globular 

forms in stable environments—and microclimatic shifts. These variations prove that the 

presence and clarity of "sand dew" and "minute dew" are not merely aesthetic 

occurrences but reliable epistemological indicators and precursors for short-term 

weather events, such as extreme heat or heavy rainfall. Implication: The findings 

advocate for a shift from traditional quantitative hydrology toward a "morphological 

ecology" framework, repositioning dew as a semiotic subject rather than a passive object 

of condensation. Practically, this study demonstrates that "local epistemology" and 

qualitative sensory observation remain vital sources of knowledge for environmental 

adaptation. By integrating aesthetic and morphological analysis into mainstream 

environmental science, we can achieve a more nuanced understanding of Human-Nature 

Interaction that complements modern meteorological instrumentation. Limitation: While 

this study successfully bridges the gap between environmental humanities and 

predictive science through a phenomenological lens, the current observations are 

primarily rooted in localized phenomenological analysis. The specific focus on "sand 

dew" and "minute dew" as indicators may currently be confined to the specific climatic 

and botanical conditions observed during the study period. Future Research: To further 

validate the universal applicability of dew morphology as a bio-indicator of global 
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atmospheric stability, future studies should expand these observations across diverse 

geographic ecosystems. Subsequent research should aim to standardize these qualitative 

signs into broader environmental models, ensuring that the integration of morphological 

analysis continues to foster a sense of completeness in our understanding of the Earth's 

atmospheric transitions. 
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