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The ancient kingdom of Silla, one of the Three Kingdoms of Korea, flourished from 57 BCE
to 935 CE and was renowned not only for its art, culture, and political achievements but
also for its sophisticated understanding of celestial phenomena. While much of their
technological and scientific development has been overshadowed by later periods,
evidence suggests that Silla’s astronomers possessed a keen interest in observing the night
sky. Understanding how these ancient astronomers observed the movement of stars and
other celestial objects offers fascinating insights into their scientific practices, cultural
significance, and the methods they employed compared to other ancient civilizations.

Historical Context of Silla Astronomy

During the Silla period, astronomy was deeply intertwined with astrology, religious
practices, and governance. Celestial events were believed to be omens or divine signs
influencing political stability, agricultural productivity, and spiritual well-being. Silla
astronomers, therefore, played an essential role in interpreting these phenomena.

Although direct textual evidence from Silla is limited, archaeological findings, including
astronomical instruments and references in later Korean historical texts, suggest that Silla
astronomers engaged in systematic celestial observations. Their methods likely drew from

earlier Korean traditions, influenced by Chinese astronomical practices, which had a
significant impact on East Asian astronomy.

Observational Techniques of Silla Astronomers

Use of Celestial Observation Instruments

Ancient astronomers across East Asia employed various tools to observe the night sky. It is
believed that Silla astronomers used some of these or similar instruments, such as:

e Gnomons: Vertical sticks or pillars used to measure the position of the Sun at
different times of the day, aiding in solar observations and calendar calculations.

* Astrolabes and Armillary Spheres: Although more developed in Chinese and



Islamic contexts, early forms of these instruments might have been known or adapted
in Korea for measuring celestial angles and positions.

e Simple Observational Devices: Using the naked eye with markers to track the
movement of stars, planets, and the Sun across the sky.

While detailed records of specific instruments in Silla are scarce, the influence of Chinese
astronomy suggests that they adopted or adapted some of these tools to enhance their
observational accuracy.

Celestial Observation Practices

Silla astronomers likely engaged in regular nightly observations, noting the positions and
movements of:

e Stars: Tracking their rising and setting points, brightness, and any positional shifts
over time.

e Planets: Recognizing the wandering objects that differ from fixed stars, such as Mars,
Venus, Jupiter, and Mercury.

e The Sun and Moon: Recording solar and lunar cycles, phases, and eclipses, which
held significant cultural and calendar importance.

They probably created simple star maps or charts, noting the positions of prominent stars
and constellations, which would facilitate tracking celestial movements over months and
years.

Calendrical and Astronomical Calculations

One of the key objectives of Silla astronomers was to develop an accurate calendar system.
This required precise observations of the lunar month, solar year, and celestial events like
solstices, equinoxes, and eclipses.

They likely used:

- Lunar observations to determine months and phases.

- Solar observations to mark solstices and equinoxes, helping with agricultural planning.
- Eclipse predictions, which, although complex, were important for interpreting divine
messages.

By comparing star positions over time, they could estimate the length of seasons and
improve the accuracy of their calendar system, aligning it with celestial cycles.



Comparison with Other Ancient Civilizations

Understanding how Silla astronomers observed celestial objects can be better appreciated
when compared to practices in other ancient civilizations such as China, Mesopotamia,
Greece, and India.

Chinese Astronomy

Chinese astronomers had a highly developed tradition of celestial observation, with detailed
star catalogs, sophisticated instruments like armillary spheres, and systematic recording of
celestial phenomena dating back to the Han dynasty (206 BCE - 220 CE). Their
observations included:

e Creating detailed star maps.

e Tracking planetary movements with precision.

e Predicting eclipses and comet appearances.

Silla's astronomical practices were likely influenced by Chinese models, adopting similar
methods but perhaps with less technological sophistication due to differing resources and
priorities.

Mesopotamian Astronomy

Mesopotamians, especially the Babylonians, maintained meticulous records of celestial
events, developed early horoscopes, and created mathematical models for planetary
motion. Their use of clay tablets with recorded observations reflects a systematic approach.

Compared to Silla, Mesopotamian astronomy was more mathematically inclined, focusing
on predicting planetary positions and eclipses for astrological purposes.

Greek and Indian Astronomy

Greek astronomers, such as Hipparchus and Ptolemy, developed geometric models like the
geocentric Ptolemaic system to explain planetary motions. Indian astronomers contributed
through accurate astronomical calculations and texts like the Surya Siddhanta.

While Silla's astronomers may not have developed such complex models, their
observational practices were likely more empirical, focusing on recording and tracking
celestial objects to serve calendrical and divinatory needs.



Unique Aspects of Silla Astronomical Observation

Despite influences from neighboring civilizations, Silla's approach to astronomy had unique
features:

e Integration with Spiritual Practices: Observations often served religious and
ceremonial purposes, aligning celestial events with rituals.

* Focus on Calendar Accuracy: Ensuring agricultural and societal stability through
precise lunar and solar calendar calculations.

e Limited Instrumentation: Reliance on naked-eye observations and simple devices,
possibly due to technological limitations or cultural preferences.

e Documentation and Transmission: While detailed records are scarce, later Korean
texts suggest that Silla’s astronomical knowledge was preserved and transmitted to
subsequent dynasties.

Conclusion

Ancient astronomers from Silla observed the movement of stars and other celestial objects
through a combination of naked-eye observations, simple instruments such as gnomons,
and systematic recording practices influenced by Chinese astronomy. Their primary goals
centered around calendar regulation, divination, and spiritual interpretation, which shaped
their observational methods. Compared to other ancient civilizations, Silla’s astronomical
practices were characterized by their integration with cultural and religious practices,
reliance on empirical observation, and adaptation of external models. Despite limited
technological artifacts, the legacy of Silla’s celestial observations reflects a sophisticated
understanding of the night sky, contributing to Korea's rich astronomical history.
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Frequently Asked Questions

How did ancient Silla astronomers track the movement
of stars compared to other ancient civilizations?

Ancient Silla astronomers used stone observatories and simple tools like armillary spheres



to monitor star positions, similar to Chinese and Indian methods, but with local adaptations
suited to their environment.

What tools or instruments did Silla astronomers use to
observe celestial objects?

They primarily relied on observational techniques with basic instruments such as gnomons,
armillary spheres, and observation towers, rather than advanced telescopes, which had not
yet been developed.

How accurate were Silla's astronomical observations
compared to their contemporaries in China or Korea?

While less precise than Chinese or Indian astronomers who developed early mechanical
devices, Silla astronomers maintained reliable records of celestial events, contributing to
their calendrical and ritual practices.

Did Silla astronomers record the movement of planets,
and how did their observations compare to those of
other ancient cultures?

Yes, they recorded planetary movements, often noting eclipses and planetary conjunctions,
similar to Chinese and Indian observations, though their records were more localized and
less detailed.

In what ways did Silla astronomers' observations
influence their society and culture?

Their celestial observations informed agricultural calendars, religious ceremonies, and
governance, reflecting a worldview that connected celestial movements with earthly affairs.

How did the geographic location of Silla influence the
way they observed the stars and celestial objects?

Situated in southeastern Korea, Silla's latitude allowed them to observe specific
constellations and celestial events unique to their region, influencing their astronomical
focus and interpretations.

Were there any specific celestial events that Silla
astronomers documented more frequently than others?

They frequently documented lunar and solar eclipses, as well as notable planetary
conjunctions, which held cultural and calendrical significance in Silla society.



How did Silla astronomers' understanding of celestial
movements compare to their philosophical or spiritual
beliefs?

Their observations often complemented spiritual beliefs, with celestial events interpreted as
omens or divine signs, integrating their scientific observations with religious practices.

Did Silla astronomers contribute to the development of
astronomical knowledge beyond their region?

While primarily focused on local and regional observations, Silla astronomers' records and
methods influenced nearby Korean kingdoms and contributed to the broader East Asian
astronomical tradition.

What challenges did ancient Silla astronomers face in
observing celestial objects, and how did they overcome
them?

Challenges included weather conditions, limited technology, and atmospheric interference.
They overcame these by repeated observations, recording patterns over time, and building
dedicated observatories for systematic study.

Additional Resources

Ancient Astronomers from Silla: Observing the Celestial Realm

Understanding how ancient astronomers from the Silla Kingdom (57 BCE - 935 CE), one of
Korea’s most influential dynasties, observed the movement of stars and celestial objects
offers invaluable insights into early astronomical practices and cultural perspectives. Silla's
scholars, steeped in a rich tradition of celestial observation, combined practical observation
techniques with philosophical and spiritual interpretations, shaping their understanding of
the universe.

Historical Context of Astronomy in Silla

Before delving into observational methods, it’s vital to contextualize Silla’s astronomical
pursuits:

- Cultural Significance: Astronomy was intertwined with astrology, political legitimacy, and
ritual practices. Celestial events often dictated auspicious timings for ceremonies and
governance.

- Influence of Neighboring Cultures: Silla's interactions with China, especially during the
Unified Silla period, exposed them to Chinese astronomical knowledge, including the



Chinese lunar calendar, star catalogs, and observational tools.
- Preservation of Knowledge: Although direct records from Silla are limited, later historical
texts and artifacts suggest a sophisticated understanding of celestial phenomena.

Tools and Instruments Used by Silla Astronomers

Ancient Silla astronomers relied on a combination of observational devices, many derived
from or inspired by Chinese innovations, adapted to their specific needs and resources.

1. Armillary Spheres and Celestial Globes

- Function: These models represented the celestial sphere, allowing astronomers to
visualize the positions of stars and planets relative to Earth.

- Design: Composed of rings representing the ecliptic, celestial equator, and meridians,
they helped in understanding celestial coordinates.

- Usage: By aligning the sphere with observed star positions, astronomers could track
movements over time.

2. Gnomons and Sundials

- Function: Used primarily for solar observations, these devices measured the Sun's shadow
to determine solar declination and solstices.

- Implementation: Simple vertical rods (gnomons) were placed in open spaces; the length
and position of the shadow indicated the Sun’s position.

3. Stellar Charts and Star Maps

- Development: Although direct records from Silla are
scarce, star maps from neighboring Chinese sources
influenced their charts.

- Purpose: These maps aided in recognizing and
tracking constellations and brightness variations.

4. Observational Protocols



- Positioning: Observers stationed their instruments at
fixed points to record star positions at specific times.

- Recording: Data was meticulously noted, possibly on
bamboo or wood tablets, noting the star’s altitude and
azimuth.

How Silla Astronomers Observed Celestial
Movements

Their observational techniques centered on
systematically tracking the apparent motions of
celestial objects—stars, planets, the Sun, and the
Moon—across the sky.

1. Daily Observation of Stars and Planets

- Fixed Stars: Recognized as constellations or star
groups, their positions relative to each other remained
constant over human lifetimes, but their nightly
positions shifted due to Earth's rotation.

- Planetary Motion: Since planets (Mars, Venus, Jupiter,
Saturn, Mercury) exhibit complex, retrograde, and
prograde motions, astronomers paid special attention
to their paths, noting their positions relative to fixed
stars.

2. Tracking the Zodiac and Ecliptic Path



- Ecliptic Tracking: They observed the Sun’s apparent
path along the ecliptic, which is inclined relative to the
celestial equator.

- Seasonal Changes: By noting the Sun’s position at
solstices and equinoxes, they marked seasonal
transitions.

3. Lunar Observations and Calendrical Calculations

- Lunar Phases: The lunar cycle, approximately 29.5
days, was crucial for calendar regulation.

- Lunar Eclipses: Recognized as significant celestial
events, lunar eclipses were carefully recorded, often
associated with auspicious or ominous omens.

- New Moons and Full Moons: Observations allowed for
precise lunar calendar adjustments.

4. Recording and Interpreting Celestial Events

- Shooting Stars and Meteors: Though less
systematically recorded, unusual meteoric phenomena
were noted and interpreted as signs.

- Comets: Their appearances were tracked, often linked
to political or natural omens.

- Sunspots and Other Solar Phenomena: Possible early
observations of solar anomalies, although evidence
remains scarce.



Methods of Understanding Celestial Movements

Beyond mere observation, Silla astronomers sought to
interpret and predict celestial phenomena, employing
various methods rooted in careful analysis and
philosophical frameworks.

1. Recording and Cataloging

- Star Catalogs: Maintaining detailed lists of star
positions and brightness, possibly influenced by
Chinese star catalogs.

- Event Logs: Chronicling celestial events like eclipses,
planetary conjunctions, and comets.

2. Use of Mathematical Models

- Simplistic Geocentric Models: Based on the notion that
Earth is stationary, with celestial objects moving
around it.

- Predictive Calculations: Using observed data to
forecast future positions, especially for eclipses and
planetary conjunctions.

3. Calendar Systems and Ritual Timing

- Lunisolar Calendars: Silla likely used calendars
synchronized with lunar months and solar year cycles.
- Auspicious Dates: Celestial observations informed the



timing of royal ceremonies, sacrifices, and state affairs.

4. Integration with Astrology

- Celestial Omens: Interpreted planetary alignments,
eclipses, and unusual phenomena as divine signs
influencing state decisions.

- Astrological Charts: Constructed for rulers and
significant events to legitimize authority and predict
future outcomes.

Comparison with Other Ancient Cultures’
Observations

Contrasting Silla’s methods with other ancient
civilizations reveals both shared techniques and unique
approaches.

1. Chinese Astronomy

- Silla’s astronomical practices were heavily influenced
by Chinese science, especially during the Unified Silla
period when Chinese scholars and texts infiltrated
Korean knowledge.

- Chinese star catalogs, such as the Star Calendar ([J[]),
provided models and data that Silla astronomers
adapted.



- Instruments like the armillary sphere and detailed star
maps originated in China and were used in Silla
contexts.

2. Greek and Roman Astronomy

- Unlike the Greek focus on theoretical models like
Ptolemy’s geocentric system, Silla’s astronomy was
more practical, emphasizing calendar regulation and
omens.

- Greek astronomy emphasized mathematical modeling
of celestial motions, whereas Silla prioritized
observational accuracy for calendrical and ritual
purposes.

3. Indian Astronomy

- Indian astronomical texts like the Aryabhatiya
influenced East Asian astronomy, including Korea.
- Silla scholars possibly adopted certain Indian
calendrical calculations and planetary models.

Challenges and Limitations of Silla Astronomical
Observations



While their efforts were significant, Silla astronomers
faced several constraints:

- Technological Limitations: Lack of advanced
telescopes meant reliance solely on naked-eye
observations.

- Record Preservation: Many records were lost due to
wars, natural decay, or disinterest, leaving gaps in
historical knowledge.

- Cultural Focus: Astronomy was often secondary to
astrology and ritual, possibly limiting scientific
development.

- Environmental Factors: Cloud cover, weather, and
geographic features could hinder consistent
observations.

Legacy of Silla’s Astronomical Practices

Despite these limitations, the Silla Kingdom's
astronomical endeavors contributed significantly to
Korean history:

- Foundation for Later Korean Astronomy: Their
practices influenced subsequent dynasties such as
Goryeo and Joseon.

- Cultural Integration: Celestial observations were
woven into the cultural and spiritual fabric of Silla
society.

- Historical Records: Some texts and artifacts hint at a



sophisticated understanding that paved the way for
future scientific advancements.

Conclusion: A Glimpse into the Celestial Gaze of
Silla

Ancient astronomers from Silla observed the heavens
with a blend of meticulousness, cultural reverence, and
practical necessity. They employed instruments like
armillary spheres, gnomons, and star charts to track
the movements of stars, planets, the Sun, and the
Moon. Their observations were not merely scientific but
intertwined with spiritual and political life, reflecting a
worldview that saw the cosmos as a divine reflection of
earthly authority.

Compared with their contemporaries—Chinese, Greek,
and Indian—Silla’s approach was pragmatic, calendar-
focused, and culturally contextualized. While
technological limitations constrained their
observational precision, their dedication laid the
groundwork for Korea’s rich astronomical tradition.
Their legacy underscores the universal human desire to
understand the universe, a pursuit that continues to
inspire today.

In essence, ancient Silla astronomers observed the



cosmos through dedicated, systematic methods,
blending empirical observation with cultural and
spiritual significance. Their work exemplifies how early
civilizations sought to interpret the universe’s grand
dance, laying a foundation for the astronomical
sciences that have evolved over centuries.
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