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Summary: The official adoption of Buddhism by the Tibetan state in the mid-8th Century (761-762 CE) was relatively
late compared to its permeation from northern India to elsewhere in south and east Asia, due to the country’s geographical
isolation. Whilst reasons for its adoption remain uncertain, it is thought that the religion provided a strong unifying influence
permitting both the consolidation and subsequent expansion of the Tibetan Empire. Early historical records suggest that
the religion was prohibited in 739-741 CE and again in 841-842 CE, the latter coinciding with the fall of the Tibetan Empire.
This research presents a detailed examination of Tibetan and Chinese historical records and also of recent fine-resolution
palacoclimatic reconstructions to demonstrate that the ‘oscillating fate’ of Buddhism during the Tibetan Empire (618-842
CE), was not only linked to the economic fortunes of the Tibetan state as previously envisaged, but also inextricably to
disease, the long-term regional climatic deterioration and possibly also to a series of natural disasters, many of which were
recorded in the north and north-west of the Tang Empire adjacent to Tibet, as well as in Tibet itself. These ‘disasters’ noted
in the historic records, and both catalogued and quantified here, indicate extreme pressutes placed on the rural economy of
the Tibetan Plateau and adjoining areas by crop failures, the death of many livestock and associated widespread famine and
human mortality. The ‘chaos & disorder’ of the latter stages of the reign of Emperor Ralpachen (815-836/838 CE), as well
as the Second Prohibition of Buddhism by the last Tibetan Emperor Lang Darma can therefore now not only be related to
climatic-environmental deterioration, but also to the likely loss of public faith in both Tibetan Emperors and in Buddhism.
It is possible that in the eyes of superstitious Tibetans, neither their rulers nor the state religion could address an accelerating
spiral of crises. Devine displeasure could have been further signified by a devastating earthquake in Tibet sometime between
839-842 CE and the subsequent ‘implosion’ of the Tibetan Empire should no longer be considered surprising,
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1 Introduction

Buddhism originated in the Ganges Plain (5th-
4th Century BCE) following the enlightenment of
The Buddha, Prince Gautama. The religion spread
across central and eastern Asia reaching China in the
first century CE, Japan 300-500 CE, south-cast Asia
400-600 CE, and Mongolia by 1500 CE (Fig. 1; PARK
1994). Its relatively late dispersion and adoption in
Bhutan and western Tibet in the 700s CE, is thought
to have been the result of the inaccessibility of this
region caused by the physio-cultural barrier of the
Himalayas (PARK 1994).

The first King of Tibet, Nyatri Tsenpo, may have
arrived from India, although some consider this im-
plausible, but did establish the earliest capital in the
Yarlung Valley, 88 km south-cast of Lhasa (POWERS
1995). Early Tibetan kings were adherents of Bon,
an indigenous religious tradition of shamanistic and
animistic practices administered by priests (shen or
bénpo — SamUEL 1993, 2002), yet by the early 7th
Century CE, the Yarlung Dynasty had united war-
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ring tribes, and had also founded the Tibetan Empire
(TE) (KapsTEIN 2000, HazoDp 2015). The latter was
not only capable of outward expansion, but also of
successful competition with larger neighbouring
Buddhist states to the south and east (BECKwITH
1987, PowErs 1995, KapstEIN 2000, SAMUEL 2002).
The exact reason or circumstances for the in-
troduction of Buddhism to Tibet is unclear (Hazob
2015), but following the defeat of the Azha (Tuyuhun)
kingdom (Qilian Mountains in the upper Yellow
River) in the 630s CE, the Chinese Tang Empire
came into direct contact with Tibet (KapsTEIN 20006).
This led to the marriage of the second Emperor of
the Tibetan Empire (33rd King) Songston Gampo to
the Tang Princess of Wencheng (640 CE) - the latter
is thought to have brought the first Buddhist sacred
image to Tibet (KaApPSTEIN 2006). Although Songsten
Gampo (d 649 CE) is credited with the initial intro-
duction of Buddhism, the ‘religion of Nepal” was not
officially adopted by the Tibetan state (possibly seek-
ing a unifying international religion — Hazop 2015:
51f.) until the reign of Tri Songdetsen, (740—-798 CE),
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Fig. 1: Proliferation of Buddhism in Asia (PARK 1994, CLARKE 2000) - Theravada and Mahayana are the two main

schools of the religion

when it was widely promoted (KapsteIN 2000 and
2006, Hazop 2015). Although Buddhism is consid-
ered a religion of ‘virtuous action’, its adoption in
Tibet may well have been due to its hierarchical or-
ganisation and mirrored its more ‘protective, defen-
sive and even aggressive uses’ in China and Japan
to protect the state and to express imperial power
at home and abroad (BeckwiTH 1983, SAMUEL 2002,
KapsTEIN 2000).

Investigations of societal collapse due to ad-
verse climatic and environmental conditions (at
the centre of our research) have proliferated in re-
cent decades, for instance a volcanic-related climatic
anomaly thought to be linked to environmental deg-
radation and subsequent Mongolian defeat in Syria
in 1260CE, a global historical turning point (D1
Cosmo et al. 2021). Some caution the dangers of en-
vironmental determinism in such approaches, whilst
others have highlighted the need for improved theo-
retical and data-driven approaches in this burgeon-
ing field of ‘collapse archacology’ (BELL & WALKER
2005, BENATI & GEERRIERO 2023).

Despite these concerns a number of recent pa-
lacoclimatic reconstructions employing calendrical
time scales have permitted detailed analyses of and
provided possible explanations for major historical
events throughout Eurasia over the last two millen-
nia (BUNTGEN et al. 2011, ZHANG et al. 2011, L1 et
al. 2017, BUNTGEN et al. 2020). Summer warmth has
been shown to coincide with periods of prosperity

and economic stability (BUNTGEN et al. 2011), whilst
longer-term cooling, often associated with groups of
volcanic eruptions, appears to correlate with signifi-
cant periods of human migration, economic decline,
political unrest and conflicts (McCormiIcK et al. 2007,
HsIANG et al. 2013, OpPENHEIMER 2015, BUNTGEN et
al. 2020). In east Asia, the environmental vulnera-
bility of the Mongolian Plateau and northern China
is thought to have been demonstrated by the relo-
cation of the capital of the Northern Wei Dynasty
(386-534 CE) in 494 CE in response to low tempera-
tures, natural disasters, crop failures and rapid pop-
ulation growth (Zou et al. 2017). Climate change,
droughts and aridity, have also been shown to exerta
strong influence on whether Chinese Dynasties were
controlled by peoples from the north or the south
(WANG et al. 2010).

This research presents the first in-depth assess-
ment of the role played by disease, climate, environ-
mental change, and also socio-economic and cultur-
al factors, in the fortunes of Buddhism in 8th-9th
century Tibet. The latter is highlighted by three key
and widely accepted historical dates associated with
the prohibition of the religion (739-741 CE & 841-
842 CE) and its acceptance, adoption and promotion
by the Tibetan Empire from 761-762 CE. The former
utilises a range of historical sources, including the
Old Tibetan Annals and a new examination of Tang
Dynasty records, and also recent palacoclimatic re-
constructions from the Tibetan Plateau and from
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adjoining regions. Additionally, we provide further
evidence of multiple factors combining in the appat-
ent ‘implosion’ of the Tibetan Empire in 842 CE, in
contrast to pre-existing paradigms.

2 Materials and methods
2.1 Palaeoclimatic reconstructions

There have been many regional climatic re-
constructions in recent decades focussing on the
Tibetan Plateau (TP) based on pollen and other
proxies (L1 et al. 2011, Hou et al. 2017, SHARMA
and PHARTIVAL 2018, Hou et al. 2021, ZHANG et
al. 2021). Whilst temperature reconstructions have
in the past been controversial, some differences in
moisture regimes have been identified between the
north-east and south-west TP, and it is also thought
that lake sediment and stalagmite records from
caves best reflect the relative dominance of large-
scale patterns of atmospheric circulation (CHEN et
al. 2020). A recent study of lake sediments from the
south-west TP for instance identified four major hy-
dro-climatic stages in the last 30 ka, indicating the
dominance of North Atlantic climate (mid-latitude
westerlies) during the last glacial period and the
East Asian Monsoon (EAM) during the Holocene,
although the latter weakened from 3.8 ka to the
present (L1 et al. 2023).

Previous palacoenvironmental research in Tibet
has lacked sufficient stratigraphic resolution and
dating control to allow precise comparisons with
historical - calendrical timescales (e.g. Tibetan his-
torical chronology and Tang Dynasty annals used in
this study). However, two recent studies involving
analyses of lake sediment cores from the western
and central TP have achieved well-dated palacocli-
matic reconstructions implicating climate change (in
particular drought), in the collapse of the Tibetan
Empire in the 840s CE (Hou et al. 2023, CHEN et
al. 2023). Hou et al. (2023) found that variations in
the lithographic record, notably for Ti using X-ray
fluorescence, revealed sub-annual annual variations
in precipitation, and CHEN et al. (2023) demonstrated
an abrupt change in the ratio of planktonic to ben-
thic diatoms indicating a shift to lower lake levels af-
ter 800 CE. The latter correlated well with previous
precipitation reconstructions for the south and east
TP (CHEN et al. 2023, 7). Data from Hou et al. (2023)
and CHEN et al. (2023) are utilised in our research
(Fig. 2E and F) and were freely available as supple-
mentary materials in those two studies.

Previous long-term climate reconstructions for
the Northern Hemisphere utilising a variety of proxy
records have demonstrated a long-term climatic
cooling trend in our study period 600-900 CE (blue
arrow Fig. 2), with dating control varying from the
high precision of tree-rings (Brirra 2000), to dat-
ing peat chemistry using radiocarbon (HONG et al.
2000), and a suite of radiometric methods used in
assessing the age of ice-rafted debris in ocean sedi-
ments (Boxp et al. 2001). Since these studies, there
have been considerable advances in dendroclimatol-
ogy, as research on climatically-sensitive trees at their
altitudinal and latitudinal limits has permitted fine-
resolution climatic reconstructions on broad spatial
and temporal scales (cf FrRaNK & Esper 2005, ESPER
et al. 2012, RINNE et al. 2013, Esper et al. 2014).
The latest tree-ring reconstructions can include
networks of sites across the Northern Hemisphere
facilitating, detailed analyses of past global and re-
gional climate change, also proffering explanations
for the circumstances surrounding major historic
events (BUNTGEN et al. 2011, PEDERSON et al. 2014,
BUNTGEN et al. 2020, MuiGG et al. 2020). The most
recent available Northern Hemisphere climate data
based on tree ring-widths (BUNTGEN et al. 2020), was
therefore employed in our research to provide annu-
ally resolved temperature records and an over-view
of regional climate change (cf. Eurasia data subset
— BUNTGEN et al. 2020) to facilitate detailed com-
parisons with palacolimnological data (precipitation)
from the TP (Hou et al. 2023, CHEN et al. 2023). The
dendroclimatological datasets were generated from
a network of 9 sampling sites (contributory core
or disc samples per dataset ranged from 224-2725
series) in the Great Basin western USA, through
Europe to Northern Yakutia, Russia, and the as-
sociated summer temperature reconstructions (JJA)
were illustrated for Eurasia (EA), as well as the entire
Northern Hemisphere (EA+), demonstrating similar
trends over the last two millennia. An in-depth ex-
planation of chronology development and construc-
tion is available in supplementary information on-
line  https://doi.org/10.1016/j.dendro.2020.125757
(BUNTGEN et al. 2020). Relevant time series from the
EA and EA+ data sets (600 — 900 CE) are illustrat-
ed in Fig. 2A-C and these were supplied to the au-
thors through correspondence with the lead author
(BUNTGEN et al. 2020). This Northern Hemisphere
climatic reconstruction also utilised sulfate data
from a number of Greenland and Antarctica ice
cores, which had previously been used to estimate
the magnitudes and possible sources of major vol-
canic (stratospheric sulfur injection) events between
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500 BCE to 1900 CE (eVolv2k database — TOOHEY &
SiGL 2017). These data (volcanic stratospheric sulfur
injection & stratospheric acrosol optical depth) were
accessed separately from the World Data Center
for Climate (German Climate Computing Centre —
DKRZ) in netCDF format (https://doi.org/10.1594/
Wpcc/eVolv2k_v2) and appear in Fig. 2C and D.

As noted previously, sedimentary records from
caves are thought to provide the best evidence of
wider regional climate change (CHEN et al. 2020)
and we therefore also accessed and included a 2650-
year annually-resolved summer temperature (MJJA)
reconstruction based on stalagmite layer thickness
from Shihua Cave, 50km south-west of Beijing (Fig.
2G — TaN et al. 2003) for comparison with other
palacoclimatic and historical data employed in our
study. These speleothem data are freely available
from the American Geophysical Union (https://doi.
org/10.1029/2003G1.017352). Further rationale for
the inclusion of these speleothem data is included in
Section 2.2.

All palacoclimatic data were utilised as accessed
and underwent no further processing. Figs. 2 and 3
were constructed using Microsoft Excel (Office 365),
Grapher ver 4.0 and Corel DrAW Ver X8.

2.2 Key dates in Tibetan Buddhism and records
of ‘disasters’

The three key dates relating to early Tibetan
Buddhism were carefully chosen for this research as
they represent specific and well-documented points
in time when there was not only incontrovertible ac-
ceptance of the religion by the Tibetan state (adop-
tion as the official religion in 761-762 CE), but also
when there was clear evidence that the religion was
distrusted - its prohibition in 739-741 and finally in
841-842 CE (BrckwitH 1983 and 1987, KAPSTEIN
2000 and 2006, Korrmar-PaurLenz 2007, Hazop
2015 —Tab. 1). These three milestones represent his-
torical marker dates that are accepted in the litera-
ture, and that we were subsequently able to compare
not only with independent palacoclimatic datasets
(Section 2.1), but with other independent histori-
cal records of significant meteorological and envi-
ronmental events (Sections 2.2 and 2.3). The latter
events are of sufficient import to be referred to as
‘disasters’ and to occur with some frequency in the
annals of the Chinese Tang Dynasty.

Periods of environmental stress signalled by
concentrations of climate-related and other environ-
mental ‘disasters’ recorded particularly in northern

and western China during the Tang Dynasty are po-
tentially of great significance for understanding of
carly Tibetan history, due to the proximity of these
events and their occurrence to the sensitive and
extreme environments of the TP (see Introduction
- WANG et al. 2010, Zou et al. 2017 mentioned pre-
viously). These areas are dominated by grasslands or
rangelands that were as crucial to the livelihoods of
thousands of nomadic pastoralists during the times
of TE and the Tang Dynasty, as they are today. The
health and productivity of these rangelands were and
are crucial to the well-being of the rural economy
(see Sections 3.1 and 3.3).

During the careful scrutiny of the Tang annals
(also fragmentary sources from the TE — see Section
2.3) that coincided with our study period we noted
any unusual meteorological or other significant en-
vironmental events or ‘disasters’ that wetre recorded
relating to Tibet itself or that occurred within the
arca governed by the Tang Dynasty during the peri-
od 618-650 CE (spanning the timeframe of the TE).
These included the dates and duration of droughts
(used to compile Fig. 4), and we also constructed
spatial indices to record and to assess the scale of
environmentally- and climatologically-related events
or ‘disasters’ caused by droughts, floods, snow/frost,
wind, sand/dust, geohazards, pests, epidemics and
famines. Each event or ‘disaster’ was represented by
a histogram indicating the number of dao (largest
Tang Dynasty administrative area; n=15 in 733 CE)
affected in the same calendar year (Fig. 3 A-K) fol-
lowing and expanding on similar methodological ap-
proaches used elsewhere in the literature (cf. FANG &
Liu 1992, Chu et al. 2008, LEE & ZHANG 2010).

It should be noted that Tibetan sources also
provided some graphic details relating to specific
geological, geomorphological and meteorological
‘disasters’ in Tibet, particularly in the period 839-
841 CE (see Tab. 2). Records of concurrent ‘disas-
ters’ in the Tibetan and Tang Empires are therefore
likely to represent significant impacts on both their
rural economies and might also help to explain the
anxieties related to the impacts of natural events ex-
pressed by the Tang Emperor Wenzong in summer
839 CE (Tab. 2). In this early historical period nat-
ural disasters were by necessity taken very seriously
due to their often-catastrophic impacts on human
society, and such events were inextricably associat-
ed with divine retribution for misdeeds, particularly
of the country’s rulers (Cao 2007). Indeed, natural
disasters have often been perceived by religions as
‘acts of God” (CHEsTER et al. 2019). For instance,
Axkasoy noted that both earthquakes and epidem-


https://doi.org/10.1594/WDCC/eVolv2k_v2
https://doi.org/10.1594/WDCC/eVolv2k_v2
https://doi.org/10.1594/WDCC/eVolv2k_v2
https://doi.org/10.1029/2003GL017352

2024

Disease, climate, environment and the fortunes of Buddbism during the Tibetan Empire 618—842 CE

179

ics in the Middle Ages were viewed in Islamic lit-
erature as punishments for those disbelieving The
Prophet or for ‘moral misbehaviour’. These disasters
could kill both the pious and unbelievers, for whom
death could be a blessing (resulting in martyrdom)
or punishment respectively Akasoy (2007). Even in
the twenty-first Century religion can utilise natural
disasters as forces for social influence. Following the
2009 CE earthquake and tsunami that hit Samoa, re-
ligious assistance / aid was deployed to combat the
mental and other traumas of the disasters. Divine
retribution was however utilised to promote on one
hand traditional practices and obligations by estab-
lished Christian churches, whilst on the other, new
churches (also Christian) used the same observation
to recommend social and religious change in locii
ripe for proselytizing (HoLMGAARD 2019).

In addition, knowledge of the dynamics of the
East Asian Monsoon lends further validity to broad-
er regional comparisons of unusual meteorological
or other significant events or ‘disasters’ identified
in the historical records across south and east Asia.
This vast climatic system is characterised by warm
wet summers and cold dry winters, originating in re-
versals of large-scale atmospheric heating and steady
atmospheric circulation, and interactions with the
Indian Monsoon and other climatic patterns such
as El Nino-Southern Oscillation (ENSO) and Arctic
Oscillation (AO), the latter associated with extreme
aridity (YiHur & CHaN 2005, Ha et al. 2012, YANG et
al. 2021). The current northern limit of the EAM re-
gion (Monsoon Front) stretches from northern India
and Nepal, bisecting Tibet from west to east through
China to the Korean Peninsula and the far east of
Russia (YANG et al. 2021: 2). Today as summer mon-
soon rains move through the subcontinent to their
northerly limit, their impacts are felt simultaneously
not only in southern and central parts of the TP, but
also throughout China and elsewhere, concurrent
meteorological change experienced over thousands
of kms. The present-day dynamics of the Monsoon
Front, as a result, demonstrate regional climatic syn-
ergies on a broadly west-east transect between the
TP and the adjoining areas of western and northern
China, probably dating back ca. 3.8 ka (see L1 et al.
2023). It is therefore not unreasonable to highlight
extreme weather events recorded in the annals of the
Tang Dynasty, particularly those affecting the north
and west of it’s empire, and to expect possible mete-
orological parallels in the adjoining areas such as the
TP (a significant number of meteorologically-related
events and ‘disasters’ (Fig. 3A-K) coincide with the
three key dates in Tibetan Buddhism and are cata-

logued in Tab. 2 - some also coincide with indepen-
dent documentary evidence from Tibet). The nature
of the EAM and the ability of speleothems to record
broader climatic patterns provides additional justifi-
cation for the inclusion of palacoclimatic data from
eastern China for comparative purposes (TAN et al.
2003 — Section 2.1).

2.3 Historical sources

There are some chronicles of the Tibetan
Empire, such as The Old Tibetan Annals (historical
records from Dunhuang an outpost of the Tibetan
Empire between 641 and 765 CE) (KapsTeIN 2000,
Karmay 2003, KapsTEIN 2006, DoTtson 2010), but
no detailed Tibetan records exist of political, reli-
gious or environmental / climatological events, in-
cluding disasters, reported during the specific study
period for this research (618 to 842 CE - duration of
the Tibetan Empire). Those records that do exist are
thought to contain elements of ‘historical and myth-
ical narration’ (KapsTEIN 2000) and two specific his-
torical documents provided records of religious cri-
ses and conflicts, natural disasters and their impacts
on Tibetan society, the Testament of Ba, A Scholat’s
Feast and the Clear Mirror on Royal Genealogy
(sBA gSAL-SNANG 1990, SorENSEN1994, GYALTSEN
1996, WanGDU & DieMBERGER 2000, Guang 2011,
Sa-sKya  bSop-Nams-RGYAL-MTsHAN  2016). The
Testament of Ba [written by one or more members
of the Tibetan Ba clan] is a detailed account of the
long reign of Emperor Tri Songdetsen (755/756-797
CE), which although described as a work of ‘histori-
cal fiction’, is thought to have been based on earlier
documents and to contain historical elements verifi-
able from other sources (KKApsTEIN 2000). The Clear
Mirror on Royal Genealogy also provides an account
of carly Tibetan history written by the LLama Sakyapa
Sonam Gyaltsen (1312-1375 CE), including the ori-
gins of the Tibetan people, the arrival of Buddhism,
Lhasa becoming the capital and the building of tem-
ples (SORENSEN 1994, GYALTSEN 1996).

So, although some historical dates in early
Tibetan records are thought to be accurate and are
corroborated by a number of different sources, for
instance the three key milestones that we have high-
lighted in early Tibetan Buddhism, these Tibetan his-
torical accounts are generally viewed as incomplete
and at times lacking in historical accuracy (IKAPSTEIN
2000, HorrLeMAN 2013). We therefore turned to
the contemporary annals of the neighbouring Tang
Dynasty. These are annual records compiled by the
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Chinese state and are regarded as more complete and
more reliable than their Tibetan counterparts. Indeed
the use of Tang Dynasty annals, notably the Old and
New Books of Tang (written in 945 and 1060 CE re-
spectively), and the Zizhi Tongjian (Comprehensive
Mirror in Aid of Governance — 1084 CE) (Xu 1975,
X1u & Q1 1975, Guane 2011), has been recommend-
ed by Tibetologists as they are thought to provide
“Ssnippets of new information [sic that] might shed more light
on certain historical events and developments in Imperial
Tibet.” (HorLEMAN 2013: 197).

Previous observers have also noted with inter-
est the ‘remarkable synchroneity’ between events
in the Tibetan and Tang Empires in the mid-800s
CE, particulatly relating to the 2™ Prohibition of
Buddhism (Tibet 841-842 CE — Tab. 1 and 2), the
subsequent collapse of the Tibetan Empire (842
CE), and also the sudden change in policy to-
wards Buddhism in the Tang Empire, with a Great
Persecution directed at the religion commencing
around 845 CE (KapsTEIN 2006: 85—86). This pet-
secution by the Taoist Emperor Wuzong of the
Tang Dynasty (related in the Old Book of Tang —
Xu 1975) was officially attributed to deteriorating
government finances (GERNET 1956, REN 1981) and
led to the closure of thousands of monasteries and
shrines, with monks and nuns forced to return to
lay life (IKapsTEIN 2000).

Historical maps in the Harvard University data-
base for Chinese dynasties (CHGIS), enabled mod-
ern place names (e.g. Chinese province or county)
to be highlighted in Tab. 2 and to facilitate broader
interpretation. The list of Emperors of the Tibetan
Empire and the duration of their reigns (Figs. 2H
and 3L) was based on key authoritative sources
(Beckwrth 1987, SAMUEL 2002).

3 Results and discussion

3.1 Climate change and the Tibetan historical
chronology

High-resolution and precisely-dated palacocli-
matic data is presented in this paper for the period
600-900CE spanning the duration of the Tibetan
Empire (618—842 CE), as well as key dates associ-
ated with official responses to Buddhism in Tibet:
the First Prohibition (739-741 CE) of the reli-
gion coinciding with and possibly as a response to
an outbreak of bubonic plague (BeEckwitH 1983,
KapsTEIN 2000, ZHANG & LN 2016), the Adoption
of Buddhism as the official religion of the Empire

(761-762 CE) (MacDonNaLD 1971, KapsTEIN 2000
and 2006, Hazop 2015, ZHaNG & LiN 2016) and
the Second Prohibition (841-842 CE) (KKAPSTEIN
2000 and 2006, WEr 2007, Yanc 2008) (Tab. 1).
Dendrochronlogical data, with well-replicated, cli-
matically-sensitive tree ring-width records were em-
ployed to reconstruct summer temperatures (JJA)
for the Northern Hemisphere (EA+) and also for the
Eurasia (EA) (BONTGEN et al. 2020 — data relating
to the study period (600-900 CE) are shown in Fig.
2A-C), in conjunction with Northern Hemisphere
stratospheric aerosol optical depth (SAOD) recon-
structed from Greenland ice core sulfate data (pos-
sible volcanic events Figs. 2C-D — TooHEY and SIGL
2017). It is important to note that the annually re-
solved tree-ring data is expressed as reconstructed
medians (timeseries rescaled against extra-tropical
landmass (30-70°N) JJA temperature anomalies -
wrt 1961-90), a tree-ring index-type approach em-
phasising short-term annual variations (Figs. 2A
and B - BUNTGEN et al. 2020). In contrast, Fig. 2C
expresses the same data as temperature departures
(‘C) from 100 yr averages and was designed to high-
light longer-term climatic trends (BUNTGEN et al.
2020), and these are therefore more directly compa-
rable to the other palacoclimatic datasets presented
in Figs. 2E, F and G.

In addition, extracts from recent fine-resolution
precipitation reconstructions based on lake sedi-
ments from western and central Tibet are provid-
ed in Figs. 2E and 2F (Hou et al. 2023, CHEN et
al. 2023), as well as a regional summer temperature
(MJJA) reconstruction based on the thickness of sta-
lagmite layers (Fig. 2G — TaN et al. 2003). Further,
the timing and spatial impacts (potential severity) of
a variety of ‘disasters’ occurring within the area con-
trolled by the Tang Dynasty as recorded in histori-
cal documentary records 618-850 CE (Xu 1975, X1u
& Q1 1975, sBa gSAL-SNANG 1990, SorRENSEN 1994,
GyALTSEN 1996, WaNGDU & DiEMBERGER 2000,
Dotson 2010, Guanc 2011, Sa-sKya bSop-Nawms-
RGyaL-MtsHAN 20106) are illustrated in Figs. 3A-K.

Earlier climatic reconstructions utilising a va-
riety, and also combinations of proxy records had
demonstrated long-term multicentennial climatic
deterioration in the Northern Hemisphere through-
out our study period (600-900 CE — Brirra 2000,
HoNG et al. 2000, BonD et al. 2001). However, the
more recent fine-resolution palaeoclimatic recon-
structions outlined above now make possible a more
detailed (precise and accurate) comparison with his-
toric events during our study period and in particu-
lar the Tibetan historical chronology (Tab. 1).
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Tab. 1: Chronology of key historical events associated with the fortunes of Buddhism and the Tibetan Empire 618 — 642 CE

Year Historical event

618 Foundation of the Tibetan Empire (TE), capital in the Yarlung Valley
(First King of Tibet Nyatri Tsenpo had arrived from India)

630s New religion sought by Yarlung Dynasty (Songtsen Gampo - 33rd King & 2nd Emperor)

640 Marriage of Songsten Gampo to the Tang Princess of Wencheng who is thought to have brought the the first
Buddhist sacred image to Tibet

739 Death of the Chinese Princess of Jincheng (wife of Emperor Me Agstom alias Trhi Detsuktsen 704-755/6)
‘...when the black pox [Bubonic Plague] appeared at her heart’. She had promoted Buddhist funerary rites and
temple building

739-741 First official prohibition of Buddhism (the religion is thought to have been present in Tibet for
over a century). Buddhist clergy [Samgha] were blamed for the outbreak of Bubonic Plague and ‘other diseases’
and were banished to Gandhara, India

755/756 Revolt: Emperor Me Agstom was assassinated by two of his ministers. The subsequent power struggle
culminated in the enthronement of his son [legitimate heir?], Tri Songdetsen in 756 CE.

Buddhism continued to be supressed by ‘ministerial conspiracy’

761-762 Buddhism adopted as the official religion of the TE and was promoted by the first ‘Religious’ Emperor,
Tri Songdetsen (740-798 CE). Buddhism’s hierarchical structures may have facilitated the legitimization and
protection of the new Emperor, but it may also have been better placed than traditional beliefs to provide
comfort to victims of disease, conflict and other hardships.

Buddhism flourished during the Golden Age with royal patronage. Monasteries gained economic
independence through tax laws and related powers, and Buddhist monks became powerful
government ministers

763 Tibetan army captured and occupied Chang’an (Tang Dynasty capital). During the next two decades,
nearly all of the major oasis cities and towns along the Gansu Corridor were annexed by the TE

779 Consecration of the first Buddhist monastery in Tibet at Samye

786 Dunuang an important trading town and oasis on the Silk Road was invaded and controlled (until 848 CE).
Mogao Buddhist cave temples — source of the Old Tibetan ‘Dunuang’ Annals (today - UNESCO WHS)

822-3 Treaty dictated by Tibet to the Uigurs

836 Discontent amongst lay officials due to the apparent weakness of Emperor Ralpachen (815-836 CE) and the
perceived power and excesses of Buddhism (Buddhist monks involved in government)

Rumours of an important monk’s affair with Emperor’s chief queen, led to the monk’s execution, the
and its queen’s suicide and later the Emperot’s assassination

841-842 Second official prohibition of Buddhism following interventions by Lang Darma, the 41st Tibetan King and
its last Emperor, which led to his assassination by a Buddhist monk

842 Collapse of TE

[c 845] [Huichang Persecution of Buddhism by imperial edict initiated by Tang Emperor Wuzong: crackdown

on Buddhist shrines, property, monks and nuns, attributed to deteriorating government finances and
a desire to cleanse China of foreign influences|

Sources: GERNET 1956, Xu 1975, McNEILL 1977, REN 1981, BEckwiTH 1983, SzZERB 1983, sBA gSAL-SNANG 1990, POWERs 1995, JIDONG
1998, KapstriN 2000, Karmay 2003, KapstrIN 2006, WET 2007, YANG 2008, Hazop 2015

3.2 Bubonic plague and the First Prohibition of
Buddhism

Historical background

The death of the Princess of Jincheng (niece
of the Princess of Wencheng and wife of Tibetan
Emperor Mé Aktsom) in 739 CE (Tab. 1), has been
linked to an outbreak of Bubonic plague (KAPSTEIN

2000 and 2006, Hazop 2015), and this event com-
bined with more widespread associated mortal-
ity must have been a shock to Tibetans, heighten-
ing their superstitions and fears of the unknown.
Mountainous areas are particularly vulnerable to
human, animal and crop diseases (JIDONG 1998,
KapsTEIN 2000, GARDNER & DEKENs 2007), and it
is likely that Bubonic plague would have wreaked
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Fig. 2: Selected Northern Hemisphere, Eurasian and specifically Tibetan climate data 600-900 CE plotted against key mile-
stones for early Buddhism in Tibet and associated environmental events. Reconstructed summer (JJA) temperatures (Annual
resolution: EA+ Eurasia / North Atantic — 2A and EA Eurasia — 2B) based on high-clevation / -latitude tree ting-width datasets (BuNt-
GEN et al. 2020); 2C- Comparison between one-tailed, 100-year average EA/EA+ summer temperature anomalies (°C with respect to
1961-90 — BUNTGEN et al. 2020) and one-tailed, 100-year total SAOD (reconstructed stratospheric acrosol optical depth) data (TOOHEY
and SIGL 2017). 2D — Reconstructed stratospheric optical depth (SAOD) 30-90° N (TooHky and SiGL 2017). Blue arrow between 4D and
4E denotes a multicentennial cooling trend evident in temperature reconstructions by Brirra (2000), HONG et al. (2000) (peat cellulose),
Bonp et al. (2001) (cosmogenic nuclides in drift ice). 2E — Ti concentrations in sediments from Jiang Co lake, central Tibet (precipitation
indicator - Hou et al 2023). I - Ratio of planktonic to benthic diatoms (P/B) preserved in sediments from Xardai Co lake, western Tibet
(precipitation indicator - CHEN et al. 2023). 2G - Warm season (MJJA) temperature reconstruction from stalagmite analyses, near Beijing,
China (TaN et al. 2003). 2H - Tibetan Emperors and duration of their reigns during the Tibetan Empire 618-842 CE (Beckwith 1987).
Key dates relating to significant religious events in the Tibetan Empire (vertical grey lines): 739—741 CE: First Prohibition of Buddhism;
761-762 CE: Adoption of Buddhism as the official religion; 841-842 CE: Second Prohibition of Buddhism — also under the Tang Dynasty.
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Buddhism as the official religion; 841-842 CE: Second Prohibition of Buddhism — also under the Tang Dynasty.

havoc in the geographically isolated eighth cen-
tury Tibet. Smallpox later hampered the ‘Yellow
Church’ movement of Tibetan Lamaistic Buddhism
in 1757 CE (McNEILL 1977) and the zoonotic disease
Echinococcosis is prevalent in modern Tibet, thriv-
ing in low temperatures and high humidity (VEIT et
al. 1995, YIN et al. 2020, MA et al. 2021).

The OId Tibetan Chronicle indicates that the
First Prohibition of Buddhism occurred in Tibet in
739-741 CE (Tab. 1) and was a direct response by the
Tibetan state to the crisis caused by the outbreak of
Bubonic plague. One historic document found at
Dunhuang clearly stated “Affer that [the death of the
Princess| the laity lost faith and said that the occurrence of
the black pox [Bubonic plague| and many sorts of disease

was an evil due to the arrival in Tibet of the host of the samgha
[Buddhist Clergy]|. I# was ordained that not one member of
the samgha was permitted to remain in Tibet.” (IKAPSTEIN
2000: 42)

Whilst the appearance of disease was blamed
on the presence of increasing numbers of foreign
Buddhist monks it was also therefore directly asso-
ciated with the Buddhist religion, its practices and
‘powers’ (KapsTEIN 2000). The banishment of the
‘entire samgha’ to Gandhara, then in India, led by
implication to a reversion to traditional religious
practices (Bon).

It has been noted that such epidemics were
outside the domain of human rational control until very recently
[modern times]” (KapsTEIN 2000: 53).

“«
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Climate & environmental reconstruction

The First Prohibition of Buddhism in Tibet
(739—741 CE) also occurred against a background of
weather-related natural disasters, some recorded with
significant human consequences, in both neighbour-
ing and more distant areas controlled by the Tang
Dynasty (Tab. 2). Heavy snow and rain ‘disasters’
were specifically noted in the capital Chang’an (Xi’an
— north-west China) in January 739 CE and again in
September 741 CE. In southern China serious floods
were recorded in Lizhou (Hunan), Yuanzhou and
Jiangzhou (both now Jiangxi) and ‘other regions’
in March 739 CE, whilst floods also occurred in
the north (Henan - present-day Shandong, Henan,
northern Jiangsu and northern Anhui) in March
740 CE. Twenty-four counties in Henan and Hebei
(Henan, Hebei and Shangdong — northern China)
‘suffered floods’ in autumn 741 CE and floods linked
to the Yi and Luo rivers (Henan — northern China)
destroyed crops, bridges and houses and had killed
over 1,000 people in the previous July.

It therefore seems likely that although there was
an upward trend in regional summer temperatures
from the 720s CE (Figs. 2 A, B and C), there was
marked climatic variability, noted especially in the
Tang annals between 739-741 CE. Weather-related
‘disasters’ occurred across large geographical areas
in eastern Asia, several close to Tibet, where simi-
lar phenomena may have resulted in further human
suffering in addition to that undoubtedly caused by

plague.

3.3 Adoption of Buddhism in Tibet linked to cli-
matic upturn

Historical background

The First Prohibition of Buddhism did not put
an end to civil and political unrest centred around
the ‘anti-Buddhist reaction’ to the unexpected and
unprecedented plague (BEckwiTH 1983, KAPSTEIN
2000). Whilst Emperor Mé Agstom was assas-
sinated in 755 CE and eventually replaced by his
son Tri Songdetsen in 756 CE, Buddhism contin-
ued to be suppressed (BreckwitH 1983) (Tab. 1).
However, when Tri Songdetsen turned 20 years old
in 761 or 762 CE, “various evil omens arose that could not
be controlled by established rituals, whereupon the ban on
Buddpist worship was lifted and things changed for the good”
(Testament of Ba, Tibetan text cited by KAPSTEIN
2000: 45). Despite blaming and banning the reli-
gion as a result of the Bubonic plague (Tab. 1),
‘evil omens’ (possibly the continued ravages of

the plague and also unexplained ‘disasters’ occur-
ring in the natural environment, akin to those re-
corded in geographical areas adjoining Tibet by the
Tang Dynasty annals in 739-741 CE and 761-762
CE — Section 3.2 and Tab. 2) continued to occur
despite ‘established [Bon] rituals’. The subsequent
adoption of Buddhism as the state religion of the
TE in 761-762 CE however marked a ‘fundamental
transformation’ in Tibetan society, with subsequent
‘wholescale conversion’ to Buddhism (KAPSTEIN
2000), also heralding start of the TE’s ‘Golden Age’
(760s—820s CE).

Climate & environmental reconstruction

Prior to the First Prohibition of Buddhism
(739-741 CE) tree-ring records indicate rising
Eurasian summer temperatures (Fig. 2C), although
climatic variability is implied in the 720s CE by a
sharp fall in the summer temperature-stratospheric
acrosol ratio (725727 CE) (Fig. 2C — BUNTGEN et
al. 2020, TooHEY & SiGL 2017) and by a rapid de-
crease in summer temperatures in the eastern TE
commencing in 721 CE and sustained in to the
740s CE (Fig. 2G — TAN et al. 2003). Subsequently,
climatic amelioration is noticeable across Eurasia
with summer temperatures rising in to the 760s CE
(BUNTGEN et al. 2020), coinciding with an upturn
in the temperature—aerosol ratio from the 750s CE
(Fig. 2C), increasing regional temperatures in to the
760s CE (Fig. 2G — TAN et al. 2003), and also with
the official adoption of the Buddhist religion by the
Tibetan Empire in 761-762 CE (Tab. 1).

The latter period also coincides with high Ti
concentrations in lake sediments from Jiang Co, a
lake in central Tibet that indicate higher precipita-
tion levels on the TP from the late 650s CE onwards
(Hou et al. 2023). Both elevated temperatures and
higher precipitation would have favoured plant
growth in the rangelands of the TP and hence also
assisted the rural economy (The TE was heavily de-
pendent on pastoralism, as are the TP and adjoining
regions today). Hou et al. estimate that this climatic
amelioration during the TE could have led to a 24%
increase in arable land for barley cultivation. Hou et
al. also cite documentary evidence for the introduc-
tion of new agricultural methods in Tibet following
the links established with the Tang Dynasty in the
mid-late 7th century CE (Hou et al. 2023: 1190£)).

It is noticeable that this period not only co-
incided with the acceptance and Adoption of
Buddhism, but it also marked the expansion of the
TE including the capture of Chang’an the Tang
capital in 763 CE and the later invasion and control
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of Dunuang on the Silk Road (786 CE) (Tab. 1).
Increased productivity of rangelands in central and
castern Asia was likely to have been an important
factor for the stability and prosperity of Tibetans,
and the successes of their army and its cavalry. A
similar climate-environmental explanation has
been proffered for the later Mongolian expansion
from its central Asia heartland in the 13th-century
(PEDERSON et al. 2013).

3.4 Accelerating climatic and environmental de-
terioration 770s—-840s CE

Historical background

The TE and Buddhism initially thrived in the
late 8th and early 9th centuries (Tab. 1), but its
sudden ‘implosion’ in 842 CE has been previous-
ly attributed to economic decline associated with
a large, over-stretched empire (KapsTEIN 2000).
The ecarlier peace treaties signed between Tibet
and both the Tang Dynasty and the Uighurs (821-
823 CE — BrckwitH 1983, SzERB 1983, KOLLMAR-
PauLeNz 2007), not only marked the end of the ex-
pansion of the TE, but also the likely cessation in
its wealth accumulation. From the early 820s CE
therefore, the imperial coffers started to empty, ex-
acerbated by a lack of new conquests and also by
increased religious expenditure (including the in-
troduction of harsh new measures to ensure public
respect for Buddhism during the reign of penul-
timate Tibetan Emperor Ralpachen 815-836/838
CE) (KapsTEIN 20006). The resulting ‘crises and
disordet’ lead to the assassination of the ‘weak’
Emperor and his replacement by Lang Darma, the
last Tibetan Emperor (838—842 CE) (KAPSTEIN
2000). The latter is thought to have gained power
ahead of his siblings due to his support for a cam-
paign to reduce the perceived power and alleged
corruption of the Buddhist clergy, some of whom
were government ministers. Lang Darma instituted
the Second Prohibition of Buddhism 841-842 CE
(Tab. 1), leading to his subsequent assassination by
a Buddhist monk, and also his later demonization
(Karmay 2003).

Climate & environmental reconstruction

The 770s CE marked a significant climatic re-
versal, with a downturn in Eurasian temperatures
for over seven consecutive decades in to the 830s CE
(Fig. 2C — BUNTGEN et al. 2020), mirrored by a steep
decline in summer temperatures in the eastern Tang
Empire from the 790s CE, with sustained lower tem-

peratures in the period 798— 842 CE (Fig. 2G — TaN
et al. 2003). Ti concentrations in contemporaneous
lake sediments from the central TP also demonstrate
a synchronous and accelerated decline in annual
rainfall from the 790s CE with associated lower lake
levels (Fig. 2E - Hou et al. 2023). Contemporaneous
long-term ecosystem change and lower lake levels are
also indicated by an abrupt change in diatom fauna
at Xardai Co, western Tibet, from 800 CE (CHEN et
al. 2023).

The significance of this climatic shift is further
emphasised by regional drought records from the
8th and 9th centuries CE. Our scrutiny of the Tang
annals revealed reduced drought frequency from the
730s to the late 750s CE (coinciding with reductions
in the numbers of snow/frost disasters (Fig. 3C) and
with the previous climatic amelioration - see Section
3.2), but subsequent drought incidence rose from ev-
ery 2.70 yrs (700-799 CE) to 1.66 yrs (800—847 CE)
(Figs. 3A and Fig. 4). An unprecedented 12-yr long
drought also occurred immediately preceding the
demise of the TE, also coinciding with the death of
Tang Emperor Wenzong in 840 CE.

Prolonged periods of drought, that can occur
during colder as well as warmer phases, are known to
have significant impacts and consequences in agrar-
ian economies, particularly those in extreme envi-
ronments such as the TP and its surrounding areas.
The New Book of Tang notes that in 839 CE rats de-
stroyed crops and that ‘people starved to death due to
epidemics’, both in Tibet (Tab. 2). Rodent pests (rats)
are also recorded in Jiangxi province in the south of
the Tang Empire in 839 CE, whilst ‘locust disasters’
were experienced in the north of the Tang Empire
in May of the same year (Tab. 2). The Testament of
Ba (Tibetan record) also significantly records that in
Tibet the capital Lhasa was “..h#t by frosts and dronghts.
Crops were infected with rust. Livestock and people were infect-
ed with plagne” (sBA gSAL-SNANG 1990: 138) at a similar
date (Tab. 2). Another Tibetan record lends further
credence to a picture of extreme climatic-environ-
mental conditions in Tibet in the late 830s — catly
840s CE, as the Clear Mirror on Royal Genealogy
notes ‘frequent hail and droughts’, that ‘farmlands
were barren’ and that ‘famine broke forth’. People
and livestock also ‘suffered from epidemics’ (Tab. 2).

In addition, we also quantified both the tem-
poral and spatial occurrence of drought and many
other types of ‘disaster’ recorded in the Tang annals
(Tang Empire) and found their increasing frequen-
cies from the 780s to the 840s CE (see in particu-
lar for floods, wind, geohazards, locust plagues and
famines - Figs. 3B, D, E, I, G and K).
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Fig. 4: Significant droughts recorded by official records (618-847 CE) of the Tang Dynasty. Drought incidence — every
2.70 years (700799 CE); every 1.66 years (800-847 CE — Xu 1975, Xiu and Qi1 1975, Guanc 2011).

3.5 Impacts of ‘disasters’ in the Tibetan Empite

The TP is notable for its high elevation (3500—
5400 m asl), rugged and challenging terrain, and vast
geographical area, a climatological barrier or transi-
tion zone, profoundly affecting westerly air masses
and the south and east Asian monsoons (BIRD et al.
2017, WUNNEMANN et al. 2018). Fluctuations in these
competing weather systems associated with changes
in the cryosphere are thought to be important in-
fluences on both regional and global climate (Yao
et al. 2012, N1u et al. 2021), corroborated by recent
dendroclimatological research in drought-sensitive
torests (Picea likiangensis - 4000 to 4500 m asl) in
south-eastern Tibet, where a 500 yr hydroclimatic
reconstruction demonstrated that Pacific Decadal
Oscillation (PDO) was the dominant climate driver
(Lyu et al. 2019). The TP therefore has a severe con-
tinental climate and 168 million ha of rangelands to-
day support around two million nomadic pastoral-
ists, “one of the harshest pastoral areas on Earth” (MILLER
2000: 86).

Traditional societies dependent on subsistence
agriculture and pastoralism are known to be par-
ticularly vulnerable to adverse weather events or
‘weather shocks”. These can be sudden, or prolonged
in the case of drought and result in losses of crops
and livestock, causing famine / mortality and asso-
ciated phenomena, and are thought to be closely-

correlated to both economic development and po-
litical stability (TOrRRY 1986, BURGESS & IDONALDSON
2010, GENTLE & MARASENI 2012, DELL et al. 2014,
SujakHU et al. 2016). In pre-modern Tibet (before
1959 CE), people’s livelihoods were inextricably
linked to the TP’s extreme climate and environment
(HUBER & PEDERSEN 1997). This was particularly so
also during the TE 618-842 CE (Hazob 2015: 38).

The Tang annals record many widespread and
often catastrophic ‘disasters’ and we have demon-
strated unusual clusters of these coincided with
the three milestones in early Tibetan Buddhism
(739741 CE, 761-762 CE, 841-842 CE — Tab. 2).
Extreme examples included the famine in the
Yangtse and Huaihe river basin areas (southern
Tang Empire) that was so severe it led to cannibal-
ism in 761 CE. Elsewhere on the Mongolian Plateau
snowstorms caused ‘heavy losses of sheep and hors-
es’ in 839 CE and together with contemporaneous
epidemics, were implicated in the fall of The Uyghur
Khaganate (X1u & Q1 1975, Guang 2011). In par-
ticular, the impacts of extreme weather events atre
illustrated in the Tang annals by a hailstorm in June
840 CE that killed 36 people and a large number of
cattle and horses in Puzhou, northern Tang Empire
(X1u & Q1 1975).

There were also ‘disasters’ other than those di-
rectly associated with meteorological phenomena
(Tab. 2). In 839 CE The New Book of Tang records
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An earthquake struck the country [Tibet|, causing springs,
landstides and the Tao River to reverse its flow for three days”
(X1 & Qr 1975: 6105). These events are corrobo-
rated in A Scholar’s Feast that reported “There was a big
earthquake. Boundary mountains on the Han-Tibet border
‘fell over’. The Tao River was blocked for three days” (dPav-
Bo gI'suG-LAG-VPHRENG-Ba 2010: 274).

Superstition in early and modern Tibetan society

Humans have long inhabited the TP (CHEN et
al. 2019), developing a system of shamanistic beliefs
(Bdm), in part incorporated into Tibetan Buddhism
(SamueL 1993), and closely linked to the weather
phenomena that are of fundamental importance in
daily life (SALicK et al. 2012). Spirit powers, deities
and dragons are thought to reside in local environ-
ments and to control weather patterns (SAMUEL 1993,
HuBER and PEDERSEN 1997, SALICK et al. 2012, NyIMA
& HorpING 2019). Human actions could and are still
thought to incur weather-related punishments, such
as the much-feared hail (bimban) (HUBER & PEDERSEN
1997, Savick et al 2012, Nyima & HorpinG 2019).
The devastating effects of such extreme meteoro-
logical phenomena appear frequently in the Tang
Dynasty’s records, exemplified by the hail event that
occurred in Puzhou (northern Tang Empire) in 840
CE (Tab. 2), and explain the continued use of ‘hail
protectors’ in modern Tibet to provide ritual protec-
tion for crops (HUBER & PEDERSEN 1997).

Whilst snow and frost ‘disasters’ occur sporadi-
cally in the Tang Empire before 740 CE, their ab-
sence is noticeable in the period 742-764 CE (Fig. 3C
- coinciding with the climatic upturn, see section
3.2). Thereafter this type of ‘disaster’ appears regu-
larly, particularly between the 780s and 830s CE,
intensifying with decreasing regional and Eurasian
summer temperatures (our data Figs. 2 A-C and G).
Other research using historical documents supports
these regional trends with negative snow anomalies
(640750 CE) and positive ones (more snow 760—
850 CE) correlated with larger-scale climatic fluc-
tuations (PDO) (CHu et al. 2008). Further research
reviewing regional data from historical documents
and a number of other proxies also identifies a warm
phase from 551 CE ending in 760 CE, followed by a
cold interval 781-950 CE (GE et al. 2013). Although
the climate of the TP is harsh, it has distinct and
generally predictable seasons facilitating livestock
migrations to both winter and summer pastures.
Despite centuries of experience and coping strate-
gies enhanced by modern technology (transport and
agricultural buildings), unusually heavy snowfall,
particularly in autumn and early winter, can cover

winter pastures leading to widespread livestock star-
vation and death even in the 21st century CE. This
in turn causes hardship and famine amongst pas-
toralists deprived of the means to buy their basic
staple, barley grain, from agricultural communities
on the TP and in valleys to the south (MI1LLER 2000,
D’ALPoIM GUEDES et al. 2014, TANG et al. 2021).

Present-day Tibetans relate strong determinis-
tic links between weather events and environmen-
tal consequences, as “rains bring disease and weeds, and
drought brings insect and rat plagues, both causing poor crop
yields and buman tragedy” (SALICK et al. 2012: 453).
Droughts therefore not only directly affect the pro-
ductivity of the rangelands, key to the pastoral econ-
omy (TP, northern and western China, Mongolia),
but they are also associated with increased inci-
dence of pests and crop diseases. Locust plagues
for instance are recorded in the Tang records with
increasing frequency and intensity from the 780s—
840s CE (Fig. 3G — also see TiaN et al. 2011), whilst
rat ‘disasters’ appear not only to correlate with more
intense drought episodes (Fig. 3H), they are also
specifically mentioned in Tibet (839-841 CE - see
Tab. 2). Climatic variability with consequences for
the rural economy, are also signalled by plagues of
Armyworm caterpillars (Mythimna separata — impact-
ing rice crops, see DONG et al. 2010) in the Tang
Empire (730s, 762 and late 830s — Fig. 3I), and a
‘rust’ outbreak (Puccinia strifformis — pathogen af-
fecting cereals, see Hu et al. 2020) also occurring
significantly in Tibetan crops (839-841 CE - sce
Tab. 2). Crop failures associated with climatic de-
terioration have been invariably linked with wide-
spread human consequences (in Europe 1500-1800
CE - ZHANG et al. 2011; in China throughout last
2 ka - T1aN et al. 2017) and such failures may also
have resulted from the increasing frequency and
spatial impacts of both epidemics and famines re-
corded in the Tang records from the 780s—830s CE
(Figs. 3] and K). These latter ‘disasters’ occurred
particularly in the environmentally- and climati-
cally-sensitive north and northwest of China, areas
that are not only adjacent to Tibet, but noted for the
importance of their agricultural production (FANG
& Liu 1992, WANG et al. 2010, L1 et al. 2017, Zou et
al 2017, TANG et al. 2021).

Tibet during the reigns of Ralpachen and
Lang Darma appears therefore to have been beset
by an unusual and increasing number of climatic-
environmental ‘disasters’, as well as socio-political
‘chaos and disorder’, probably leading some to ques-
tion the divine (mythical) status of Tibetan Kings
(and Emperors). The latter were previously associ-
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Tab. 2: ‘Disasters’ recorded (Year CE and Chinese Lunar Month) in the annals of the Tibetan Empire (TE), Uyghur Khaga-
nate (UyKh) and the Tang Dynasty (TD) and their coincidence with the three key events in early Tibetan Buddhism (pre-
sent-day locations in bold)

Date (CE) Event Region affected Record  Source

739-741 1st Prohibition of Buddhism Tibetan Empire

739 (Jan) Heavy snow & rain Chang’an (Xi‘an), capital of the Tang Dynasty NW China TD OBT, Vol.9

739 (March) Floods Lizhou (Hunan), Yuanzhou and Jiangzhou (both Jiangxi) S China TD NBT, Vol.36
and other regions

740 (March) Floods Henan (Shandong, Henan, northern Jiangsu & northern N China TD NBT, Vol.36
Anhui)

741 (July) Floods Yi & Luo rivers (Henan): crops, bridges & houses destroyed N China TD NBT, Vol.36
and 1000+ people killed

741 Autumn Twenty four counties in Henan and Hebei suffered floods (Henan, N China D NBT, Vol.36
Hebei & Shangdong)

741 (September) Heavy snow and rain hit Chang’an (Xi‘an) NW China TD NBT, Vol.36

762-763 Buddhism adopted as official religion Tibetan Empire

761 Famine in Yangtse & Huaihe River Basins, so severe it led to S China D Z'T, Vol.222
cannibalism

762 Severe epdemic Jiangdong (Zhejiang, Fujian & southern Jiangsu) SE China TD NBT, Vol.36
killed half the population

762 Drought. No rain July to August in Chang’an (Xi‘an) NW China D OBT, Vol.11

762 Famine Jiangzhou (Shanxi) N China D ZT, Vol.222

763 Flood & drought hit Zhejiang, people suffering hardship. The SE China D NBT, Vol.6
Emperor asked the government not to buy supplies from the victims
& to bury those who had died of the plague

763 (Autumn) Crops attacked by pests in autumn. Guanzhong (Shanxi) hit hardest N China TD NBT, Vol.35

763 (September) Heavy rain causing flooding in Chang‘an (Xi‘an) NW China TD NBT, Vol.36

841-842 2nd Prohibition of Buddhism Tibetan Empire

839 Crops suffered pests in Henan (Shandong, Henan, northern N China TD NBT, Vol.35
Jiangsu & northern Anhui)

839 Jiangxi (Jiangxi & Hunan) suffered rodent pests (rats) S China D NBT, Vol.34

839 Famine led to an epidemic. Snowstorms killed most of the sheep Mongolian Plateau  UyKh NBT, Vol.217
and horses in the Uyghur Khaganate (Mongolia)

839 The Uyghur Khaganate (Mongolia) fell (regime change) because of ~ Mongolian Plateau  UyKh 7T, Vol.246
epdimics and heavy losses of sheep and horses due to snowstorms

839 (May) Tianping (Shangdong), Weibo (Hebei, Shangdong & Henan), N China TD OBT, Vol.17
Yiding (Hebei) & other regions suffered locust disasters

839 (Summer) Chang‘an (Xi‘an) suffered Drought. Emperor Wenzong was very NW China D OBT, Vol.36
anxious when prayers were not answered

839 (July) Hailstorms in Zhengzhou (Zhengzhou City, Henan), Huazhou N China D NBT, Vol.36
(Huaxian County, Henan) and other regions

839 (August) Zhenzhou (Zhending City, Hebei) Jizhou (Hengshui City, N China D OBT, Vol.17
Hebei) and other regions suffered locust disasters

839 Autumn Heavy rainfall caused floods in Xichuan (Sichuan), Cangjing W China / N D NBT, Vol.36
(Hebei) and Ziqing (Shangdong) China

839 (September) Heavy snow and rain froze trees in Chang‘an (Xi‘an) NW China D NBT, Vol.34

839 (November) Another® earthquake in Chang‘an (Xi‘an) NW China D NBT, Vol.35

¢.839 An earthquake struck the country, causing springs, landslides and Tibet TE NBT, Vol.216
the Tao River to reverse its flow for three days. Rats destroyed crops.
People starved to death due to epidemics

€.839-841 Lhasa was hit by frosts and droughts. Crops were infected with rust. ~ Tibet TE B
Livestock and people were infected with plague

¢.839-841 There was a big earthquake. Boundary mountains on the Han - Tibet TE SF
Tibet border “fell over’. The Tao River was blocked for three days

€.839-841 Frequent hail and droughts. Farmlands were barren. Famine ‘broke Tibet TE CMRG

forth’. People and livestock suffered from epdemics
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Date (CE) Event Region affected Record  Source

840 (June) Thirty-six people and a large number of cattle and horses died in N China TD NBT, Vol.36
Puzhou (Juanchen County, Shandong) due to a hailstorm

840 (June) The Emperor (Wuzong) was prevented from using the throne room ~ NW China ™D NBT, Vol.8
- an act of contrition before God in order to end the disaster
The Emperor also ordetred subordinates to conduct trials as
wrongful conviction of prisoners could also have caused the
disaster/s

840 (July) Zhenzhou (Zhending City, Hebei) and Jiangnan (Zhejiang, N China / E D NBT, Vol.36
Jiangsu & Anhui) suffered floods China

840 (summer) Youzhou, Weizhou, Bozhou, Yunzhou, Caozhou, Puzhou, China D NBT, Vol.36
Cangzhou, Qizhou, Dezhou, Zizhou, Qingzhou, Yanzhou, Haizhou,
Heyang, Huainan, Guozhou, Chenzhou, Xuzhou, Ruzhou and
other regions (Yellow River & Yangtze River Basins) suffered
‘serious pests’

840 (summer) Epidemics struck Fuzhou, Jianzhou, Taizhou and Mingzhou SE China D NBT, Vol.36

(Zhejiang & Fujian)

841 (July) Floods hit Jiangnan (Zhejiang, Jiangsu & Anhui), and the E China / C China TD NBT, Vol.36
Hanjiang River flooded Xiangzhou (Xiangyang City, Hubei),
Junzhou (Shiyan City, Hubei) and other regions

841 (July) Guandong (Luoyang & Henan), Dengzhou (Dengzhou City & N China D NBT, Vol.36

Henan), Tangzhou (Biyang County & Henan) and other regions

suffered locusts

Sources: OBT (Xu 1975: Old Book of Tang), NBT (X1u & Q1 1975: New Book of Tang), ZT (GUANG 2011: Zizhi Tongjian), TB (sBA gSAL-
SNANG 1990: Testament of Ba), SF (dPav-Bo gIsuG-LAG-VPHRENG-BA 2010: A Scholar’s Feast ), CMRG (SA-SKyA bSOD-NAMS-RGYAL-

MtsHAN 2016: Clear Mirror on Royal Genealogy)

ated with ‘the ideals of a heroic and aristocratic so-
ciety’, and referred to as ‘tsenpo’, denoting power
and strength, and also as rulers of ‘tsen’, the gods
associated with mountains, high ground and cliffs
(KapsTEIN 2000: 54). Records of a ‘large’ earth-
quake and related geomorphological phenomena af-
fecting the Tibetan border (839—841 CE — Tab. 2),
possibly refer to the 842 CE event recorded in the
Gansu Province, Tang Empire (YUAN et al. 2014).
This may have been seen as a sign of divine displeas-
ure, not only causing devasting environmental im-
pacts [today high mountainous areas are particularly
susceptible to ‘cascade events’ (GARDNER & DEKENS
2007, HAEBERLI et al. 2017), such as considerable hu-
man mortality, and economic and political disrup-
tion (Van der WOERD et al. 2004, PopoLsk1y et al.
2010, Cook & Burz 2013, SHUGAR et al. 2021)], but
also emphasising the Tibetan Emperot’s inability to
control the natural world.

4 Conclusion

Modern climate reconstructions using increas-
ingly sophisticated techniques, for instance to ana-
lyse and interpret tree-rings and lake sediments, have
been shown to offer explanations for major global
historical events. In this research we have utilised the
latest regional and Tibetan-specific climate data for a

precise 300-yr period between the 7-9th centuries CE
that was key, not only to the formation and expansion
of the Tibetan Empire, but also crucial for an under-
standing of the dynamics of early Tibetan Buddhism
(inextricably linked to the fortunes of the TE).

Detailed analyses of these climate data and Tang
Dynasty historical records (surviving Tibetan records
generally lack temporal coverage and accuracy) have
revealed a picture of regional climatic amelioration
leading up to the official acceptance of Buddhism by
the Tibetan state as its official religion (761-762 CE)
followed by long-term climatic-environmental dete-
rioration from the 770s—840s CE. The assassination
of the last Tibetan Emperor in 842 CE coincided the
second prohibition of Tibetan Buddhism and the
end of the Tibetan Empire.

Our research not only supports recent findings
where proxy records were employed to reconstruct
the fluctuating climate within Tibet and in the wider
region between the 7-9th centuries CE, but it also
provides details of concurrent and precisely-dated
‘disasters’ from the historical records (Tang Dynasty
and some Tibetan). These indicate extreme pressures
placed on the rural economy through crop failures
and the death of livestock, leading to probable wide-
spread famine and human mortality.

These historical data have helped to bring the
‘chaos & disorder’ of the latter stages of the reign
of the penultimate Tibetan Emperor Ralpachen into
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clearer focus. Buddhism had been previously blamed
for the outbreak of Bubonic plague in 739 CE, but the
failure of the native Bon religion to address this, and
possibly also other climatic-environmental ‘disasters’,
lead to the ‘wholescale’ adoption of Buddhism by
the Tibetan State in 761-762 CE. Thete followed the
Tibetan Golden Age (760s—820s CE) with not only
the expansion of the Empire, but a parallel increase
in the visibility and influence of Tibetan Buddhism.
However, even as its territories increased, the Tibetan
Empire was being subjected to increasing numbers of
climatic-environmental ‘disasters’ during a prolonged
climatic downturn (770s—840s CE), leading to ex-
treme pressutres being placed on the rural economy.
Tibetan Emperors, once considered mythical rulers
of gods and the natural world, were then seen to be
‘weak’ and impotent in the face of such crises, as was
Buddhism. The religion was banned for a second
time in 841-842 CE by Emperor Lang Darma due to
its perceived failure to rectify the bad circumstances
being experienced by Tibetans. L.ang Darma’s subse-
quent assassination by a Buddhist monk, highlighted
the on-going tensions between the religion and the
state, as the latter fell apart.

Environmental determinism has long been prot-
fered as an explanation for the origins and fluctu-
ating fortunes of religions, as early human societies
were often strongly influenced by their surroundings,
highly susceptible to superstitions, and to rituals
and beliefs that could mitigate omnipotent external
forces (KascHE 1795, HUNTINGTON 1951, BUTTNER
1980, Park 1994, HuBer & PEDERSEN 1997). Such
approaches have however drawn criticism for over-
simplifying the impacts of natural events and of so-
cietal processes. Indeed, our research supports the
need for more sophisticated analyses of the relation-
ship between environmental change and humans,
as it suggests that the ‘oscillating fate’ of Buddhism
during the Tibetan Empire (618—842 CE) was not
only associated with probable imperial economic de-
cline, but also inextricably with the outbreak of dis-
ease and also climatic-environmental change, as well
as the superstitions of a geographically vulnerable
carly pastoral and agrarian society.
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