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Abstract
The westerly wind-dominated Altai Mountains represent one of the key regions
for paleoclimate research. To assess the validity of directly applying modern pro-
cess studies of peat plant carbon and oxygen isotopes (𝛿13Ccell and 𝛿18Ocell)
from the Altai Mountains to centennial- or millennial-scale paleoclimate recon-
structions, we analyzed the correlations between temperature, precipitation, and
relative humidity from the Kaba River Meteorological Station during the cold
season (October–April of the following year), warm season (May–September),
and at annual scales from 1962 to 2017 with the 𝛿13Ccell and 𝛿18Ocell values
of peat from Heiyangpo, based on reliable 210Pb and 137Cs dating. Results
indicate that the 𝛿13Ccell of Heiyangpo peat is significantly negatively corre-
lated with relative humidity from May to August (r = -0.52, P < 0.05), while
𝛿18Ocell is significantly positively correlated with precipitation from November
to January of the following year (r = 0.49, P < 0.05). Variations in 𝛿13Ccell and
𝛿18Ocell of Heiyangpo peat can thus be regarded as proxy indicators for relative
humidity from May to August and precipitation from November to January
of the following year, respectively. This study provides multi-year-scale data
support for the paleoclimatic interpretation of 𝛼-cellulose isotope records from
Altai Mountain peat, not only enriching modern instrumental process studies of
peatland isotopes in China, but also holding significant importance for conduct-
ing long-term quantitative paleoclimate research using peat cellulose isotopes in
the study area.
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Abstract

The Altai Mountains, perennially influenced by westerly winds, represent a key
region for paleoclimate research. To investigate the validity of applying modern
process studies of peat plant carbon and oxygen isotopes directly to centennial-
or millennial-scale paleoclimate reconstructions, we analyzed the relationships
between 𝛼-cellulose carbon and oxygen isotopes (𝛿13Ccell and 𝛿18Ocell) from
Heiyangpo peatland and meteorological parameters (temperature, precipitation,
and relative humidity) from Habahe station spanning 1962–2017. The analysis
covered cold-season (October–April), warm-season (May–September), and an-
nual timescales. Results reveal that 𝛿13Ccell values correlate significantly nega-
tively with May–August relative humidity (r = –0.52, P < 0.05), while 𝛿18Ocell
values correlate significantly positively with November–January precipitation
(r = 0.49, P < 0.05). Thus, 𝛿13Ccell and 𝛿18Ocell can serve as reliable prox-
ies for May–August relative humidity and November–January precipitation, re-
spectively. This study provides multi-year scale data support for interpreting
Holocene climate information recorded by peat cellulose isotopes in the Altai
Mountains, enriching modern observational process studies of peat isotopes in
China and offering important implications for quantitative paleoclimate recon-
struction using peat cellulose isotopes over long timescales.

Keywords: Heiyangpo peatland; carbon and oxygen isotopes; observed inter-
val; Altai Mountains

1. Introduction

Peat ecosystems, covering 3% of global land area, are hotspots for terrestrial
carbon storage research. Since the Last Glacial Maximum, peatlands have se-
questered approximately 600 Gt of organic carbon. Peat deposits provide valu-
able archives for paleoenvironmental analysis and climate reconstruction. Var-
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ious climate proxies—including dry density, humification degree, testate amoe-
bae, plant macrofossils, pollen, and biomarkers—have been widely applied in
peat-based paleoenvironmental reconstructions. For classical peat core analy-
ses, stable carbon and oxygen isotopes in peat plant residues serve as important
complementary proxies.

Previous studies have demonstrated that the paleoclimatic significance of peat
plant cellulose carbon and oxygen isotopes (𝛿13Ccell and 𝛿18Ocell) varies sig-
nificantly across regions. In China’s low-latitude, semi-humid/semi-arid, and
arid zones—spanning 451,084 ± 2,014 km2 and influenced by westerly and mon-
soon (Indian and East Asian) systems—research shows divergent patterns. In
monsoon-affected regions, 𝛿13Ccell from vascular plants has been used as a proxy
for summer monsoon precipitation or regional humidity. However, studies in
New Zealand indicate that 𝛿13Ccell from single vascular plants correlates signif-
icantly with temperature rather than humidity, a finding supported by recent
modern process investigations in Dajiuhu peatland, Hubei Province.

In the westerly-influenced Altai Mountains of northwestern China, previous re-
search based on modern process studies at Halasazi peatland suggested that
𝛿13Ccell and 𝛿18Ocell from sedge correlated positively with warm-season and
cold-season temperatures, respectively, implying that positive isotopic trends in
the peat core indicated Holocene warming. However, this temperature recon-
struction contradicted temperature declines indicated by woody pollen content
from the same core, raising a critical question: Can modern process studies of
peat plant cellulose carbon and oxygen isotopes be directly applied to centennial-
or millennial-scale research? The lack of investigation into relationships between
𝛿13Ccell/𝛿18Ocell and multi-year modern environmental factors limits interpre-
tation of Holocene climate signals in Altai peat records.

To bridge modern process studies with centennial- to millennial-scale changes,
this study focuses on Heiyangpo peatland in the Altai Mountains. We aim
to establish quantitative or semi-quantitative relationships between peat plant
𝛿13Ccell/𝛿18Ocell and meteorological parameters during the observational pe-
riod, and to explore how peat plant isotopes respond to measured climate and
hydrological data. This research will determine the multi-year environmental
significance of carbon and oxygen isotopes in this region, address gaps in in-
terpreting Altai peat cellulose isotope records at multi-year scales, and provide
robust data support for more reasonable paleoclimate information interpreta-
tion.

2. Study Area

The Altai Mountains extend over 2,000 km in a northwest-southeast orienta-
tion across China, Kazakhstan, Russia, and Mongolia. The Chinese portion lies
on the southern slope of the middle segment, located in northernmost Xinjiang
between 46°33�35�–49°10�45�N and 85°31�37�–91°01�15�E. Modern cold-season cli-
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mate in the Altai region is controlled by interactions between the “prevailing
westerly–North Atlantic Oscillation coupled system”and the “Siberian High
system,”while warm-season climate is dominated by the “Asian Low system”
over inland Asia and the “Azores High system”extending to southwestern
Siberia. These systems provide abundant precipitation and favorable intermon-
tane basins for diverse peatland development.

Heiyangpo peatland (48.34°N, 87.18°E, 1,353 m a.s.l.) is situated on the south-
ern slope of the Altai Mountains [Figure 48: see original paper]. Fed primarily
by atmospheric precipitation and snowmelt, the water table remains below 0.5
m. The Habahe meteorological station (48.03°N, 86.24°E, 532.6 m), located
70 km away, provides 56 years of observational data (1962–2017). The region
experiences cold, long winters (mean January temperature: –14.7°C) and cool,
short summers (mean July temperature: 22.3°C). Annual mean temperature is
5.0°C, with mean annual precipitation of 197.9 mm. Relative humidity ranges
from 52.9%–55.4% in the cold season and 47.2%–72.2% in the warm season,
with relatively uniform intra-annual precipitation distribution and cold-season
precipitation accounting for 30–40% of the annual total. The living vegetation
at Heiyangpo is dominated by Cyperaceae (sedge), forming a eutrophic swamp
surrounded by coniferous forests at higher elevations or shady slopes, and grass-
lands at lower elevations or sunny slopes.

3. Methods

3.1 Sample Collection In July 2017, a 30 cm peat core was drilled at
Heiyangpo. The core was sectioned at 1 cm intervals in the field, with sam-
ples sealed in labeled bags and stored at –4°C. Plant residue analysis revealed
that the core was dominated by Cyperaceae (Carex), similar to the modern
vegetation.

3.2 Chronology and Depth-Age Model The chronology was established
using 137Cs and 210Pb data. The 137Cs peak at 11 cm (324.70 Bq・kg−1) corre-
sponds to the 1986 CE Chernobyl accident, while the peak at 16 cm (1963 CE)
represents maximum fallout from atmospheric nuclear testing. 210Pb activity
shows an exponential decline from 22.20 Bq・kg−1 at the top to 3.20 Bq・kg−1 at
the bottom. Using the Constant Rate of Supply (CRS) model, we constructed
the depth-age model [Figure 2: see original paper]. The core spans 1962–2017
CE, with an average accumulation rate of 0.29 cm・a−1. The rate increased over
time, varying substantially between 30–12 cm (0.18 cm・a−1) and 12–1 cm (0.48
cm・a−1).

3.3 Cellulose Extraction and Isotope Analysis Cellulose extraction fol-
lowed the method of Huang et al. [38]: (1) Humic substances were removed by
boiling samples in 5% HCl; (2) Carbonates and easily hydrolyzed substances
(pectin) were removed with 7.5 mL of 1% HCl; (3) Lignin was eliminated using
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0.5 g NaClO2 and 0.5 mL CH3COOH, repeated until samples turned white; (4)
Hemicellulose and polysaccharides were removed with 7.5 mL of 17.5% NaOH
at 80°C; (5) Residual alkali was neutralized with 1% HCl. The final residue was
freeze-dried.

Carbon isotope analysis: 30–50 �g cellulose samples were combusted with
excess CuO under vacuum using Pt catalyst, converting cellulose to CO2. After
purification, 𝛿13C was measured on a Delta V MAT isotope ratio mass spec-
trometer.

Oxygen isotope analysis: 300–500 �g samples were pyrolyzed at 1,090°C
in high-purity helium. The resulting CO was separated from impurities and
measured on a Delta V MAT mass spectrometer. Analytical precision was
better than $±$0.2‰ for both isotopes.

𝛿13C correction: Since the Industrial Revolution, fossil fuel combustion has
caused atmospheric CO2 𝛿13C to decline continuously. To extract climate sig-
nals, we corrected 𝛿13Ccell values using the method of McCarroll and Loader
[40] [Figure 3: see original paper].

3.4 Climate Correlation Analysis To match isotope signals with meteoro-
logical data, we calculated arithmetic means of climate parameters correspond-
ing to each core layer based on deposition rates. Because sedge growth concen-
trates in the warm season, we further analyzed correlations between isotopes and
monthly relative humidity/precipitation combinations. Statistical significance
was assessed using Origin 2018, with P < 0.05 indicating significant correlation.

4. Results

4.1 Isotope Variation Characteristics 𝛿13Ccell values range from –22.30‰
to –21.30‰ (mean: –21.77‰). The most positive value (–21.30‰) occurs at
16 cm (2009 CE), while the most negative (–22.30‰) appears at 17 cm (1961–
1966 CE). The overall trend is positive (r = 0.67, P < 0.001), with a notable
negative shift at 15–1 cm (1967–2017 CE) and a minor negative excursion at 5–
4 cm (2004–2009 CE) [Figure 3: see original paper].

𝛿18Ocell values range from 18.60‰ to 21.30‰ (mean: 20.08‰), showing an
overall positive trend (r = 0.63, P < 0.001). The most positive value (21.30‰)
occurs at 16 cm (2000–2003 CE), while the most negative (18.60‰) appears
at 16–14 cm (1963–1972 CE), with a clear negative shift at 5–4 cm (2009 CE)
[Figure 3: see original paper].

4.2 Correlations between 𝛿13Ccell and Meteorological Factors
𝛿13Ccell shows no significant correlation with temperature (cold season: r =
0.16, P = 0.53; warm season: r = 0.54, P = 0.08; annual: r = –0.04, P =
0.89) or precipitation (cold season: r = –0.37, P = 0.14; warm season: r = –
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0.46, P = 0.06; annual: r = –0.19, P = 0.46). However, 𝛿13Ccell correlates
significantly negatively with May–August relative humidity (r = –0.52 to –
0.60, P < 0.05) [FIGURE:4, FIGURE:5], with May–July humidity showing the
strongest correlation (r = –0.60, P = 0.01).

4.3 Correlations between 𝛿18Ocell and Meteorological Factors
𝛿18Ocell shows no significant correlation with temperature (cold season: r =
0.29, P = 0.26; warm season: r = 0.34, P = 0.17; annual: r = –0.08, P =
0.75) or warm-season precipitation (r = 0.48, P = 0.07). However, it correlates
significantly positively with cold-season precipitation (r = 0.49, P < 0.05),
particularly November–January precipitation (r = 0.48, P = 0.03) [FIGURE:6,
FIGURE:7].

5. Discussion

Our correlation analysis reveals that Heiyangpo peat 𝛿13Ccell correlates sig-
nificantly negatively with May–August relative humidity, while 𝛿18Ocell corre-
lates significantly positively with November–January precipitation. Since Altai
peat plants grow primarily during May–September, the 𝛿13Ccell signal reflects
growing-season humidity control. Plant 𝛿13C is determined by the ratio of in-
tercellular to atmospheric CO2 concentration (c�/c�). Low humidity induces
stomatal closure to prevent excessive water loss, reducing c�/c� and increasing
𝛿13Ccell. High humidity opens stomata, increasing c�/c� and decreasing 𝛿13Ccell.
This negative 𝛿13Ccell-humidity relationship has been applied in regional pale-
oclimate reconstructions, such as at Narenxia peatland (48.8°N, 86.9°E, 1760
m) and Chaiwopu peatland (43.48°N, 87.93°E, 2168.5 m) on the northern Tian-
shan slope, where 𝛿13Ccell records indicate Late Holocene moisture variations
consistent with other proxies.

The 𝛿18Ocell signal reflects precipitation isotopic composition. Peat plants ab-
sorb water primarily from soil, which is sourced from atmospheric precipitation.
Thus, 𝛿18Ocell mainly records precipitation 𝛿18O. During November–January,
precipitation falls as snow, which contributes significantly to the water available
for plant uptake during the growing season. Modern hydrological investigations
at Halasazi peatland (2450 m) support this, showing that winter snowmelt ac-
counts for 71% of peat water sources, making 𝛿18Ocell a signal of cold-season
precipitation. Similarly, tundra peat in the western Ural Mountains fed by
snowmelt shows 𝛿18Ocell strongly correlated with cold-season precipitation (r
= 0.73, P < 0.001).

Notably, our results differ from high-altitude Halasazi peatland studies, which
found 𝛿13Ccell correlated with warm-season temperature. This discrepancy
likely reflects altitude differences: at higher elevations, temperature may domi-
nate plant isotopic variation, whereas at lower elevations like Heiyangpo (1353
m), humidity and precipitation are primary controls. Both sites share consis-
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tent westerly moisture sources, but local environmental factors differ due to
elevation.

6. Conclusion

Based on 56 years of observational data (1962–2017), this study establishes that:
1. Heiyangpo peat 𝛿13Ccell values correlate significantly negatively with May–
August relative humidity (r = –0.52, P < 0.05), serving as a reliable proxy for
growing-season humidity. 2. 𝛿18Ocell values correlate significantly positively
with November–January precipitation (r = 0.49, P < 0.05), serving as a reliable
proxy for cold-season precipitation. 3. These relationships provide essential
multi-year scale data for interpreting Holocene climate signals in Altai peat
cellulose isotope records, addressing previous interpretation uncertainties.

Future work should strengthen seasonal-scale investigations of peat 𝛿13Ccell and
𝛿18Ocell to enhance understanding of regional climate change mechanisms.

References

[1] Yu Z C, Loisel J, Brosseau D P, et al. Global peatland dynamics since the
last glacial maximum[J]. Geophysical Research Letters, 2010, 37(13): L13402.

[2] Woodland W A, Charman D J, Sims P C. Quantitative estimates of water
tables and soil moisture in Holocene peatlands from testate amoebae[J]. The
Holocene, 1998, 8(3): 261-273.

[3] Barber K E, Maddy D, Rose N, et al. Replicated proxy climate signals
over the last 2000 yr from two distant UK peat bogs: New evidence for regional
palaeoclimate teleconnections[J]. Quaternary Science Reviews, 2000, 19(6): 481-
487.

[4] Turney C S M, Kershaw A P, Clemens S C, et al. Millennial and orbital
variations of El Niño/Southern Oscillation and high latitude climate in the last
glacial period[J]. Nature, 2004, 428: 306-310.

[5] Brenninkmeijer C A M, Vangeel B, Mook W G. Variations in the D/H
and 18O/16O ratios in cellulose extracted from a peat bog core[J]. Earth and
Planetary Science Letters, 1982, 61(2): 283-290.

[6] Hong Y T, Wang Z G, Jiang H B, et al. A 6000-year record of changes
in drought and precipitation in northeastern China based on a 𝛿13C time series
from peat cellulose[J]. Earth and Planetary Science Letters, 2001, 185(1-2): 111-
119.

[7] Hong Y T, Hong B, Lin Q H, et al. Correlation between Indian Ocean
summer monsoon and North Atlantic climate during the Holocene[J]. Earth
and Planetary Science Letters, 2003, 211(3-4): 371-380.

chinarxiv.org/items/chinaxiv-202201.00119 Machine Translation

https://chinarxiv.org/items/chinaxiv-202201.00119


[8] Hong Y T, Hong B, Lin Q H, et al. Inverse phase oscillations between the
East Asia and India Ocean summer monsoons during the last 12000 years and
paleo El Niño[J]. Earth and Planetary Science Letters, 2005, 231(3-4): 337-346.

[9] Hong B, Hong Y T, Lin Q H, et al. Anti-phase oscillation of Asian monsoons
during the Younger Dryas period: Evidence from peat cellulose 𝛿13C of Hani,
Northeast China[J]. Palaeogeography, Palaeoclimatology, Palaeoecology, 2010,
297(1): 214-222.

[10] Hong B, Gasse F, Uchida M, et al. Increasing summer rainfall in arid eastern
Central Asia over the past 8500 years[J]. Scientific Reports, 2014, 4: 5279.

[11] Amesbury M J, Charman D J, Newnham R M, et al. Carbon stable isotopes
as a palaeoclimate proxy in vascular plant dominated peatlands[J]. Geochimica
et Cosmochimica Acta, 2015, 164: 161-174.

[12] Amesbury M J, Charman D J, Newnham R M, et al. Can oxygen stable iso-
topes be used to track precipitation moisture source in vascular plant dominant
peatlands?[J]. Earth and Planetary Science Letters, 2015, 430: 149-159.

[13] Liu J L, Chen Y, Ma L M, et al. The 𝛿13C of cellulose from modern plants
and its responses to the atmosphere: From the peatland records of Dajiuhu,
China[J]. The Holocene, 2017, 28(3): 408-414.

[14] Liu J L, Chen Y, Mao Y N, et al. Decrypting stable oxygen isotope variabil-
ity in modern plants of the Dajiuhu peatland from Hubei Province, China: Im-
plications for palaecology and palaeoenvironments[J]. Palaeogeography, Palaeo-
climatology, Palaeoecology, 2020, 556: 109910.

[15] Rao Z G, Huang C, Xie L H, et al. Long-term summer warming and
𝛿13Ccellulose trend during the Holocene in central Asia indicated by alpine peat
𝛼-cellulose 𝛿13C record[J]. Quaternary Science Reviews, 2019, 203: 149-159.

[16] Rao Z G, Shi F X, Li Y X, et al. Long-term winter/summer warming trends
during the Holocene revealed by 𝛼-cellulose 𝛿13C records from an alpine peat
core from central Asia[J]. Quaternary Science Reviews, 2020, 232: 106217.

[17] Wang W, Zhang D L. Holocene vegetation evolution and climatic dynamics
inferred from an ombrotrophic peat sequence in the southern Altai Mountains
within China[J]. Global and Planetary Change, 2019, 179: 10-24.

[18] Zhang D L, Chen X, Li Y M, et al. Holocene vegetation dynamics and
associated climate changes in the Altai Mountains of the Arid Central Asia[J].
Palaeogeography, Palaeoclimatology, Palaeoecology, 2020, 550: 109744.

[19] Zhang D L, Feng Z D, Yang Y P, et al. Peat 𝛿13Ccellulose recorded wetting
trend during the past 8000 years in the southern Altai Mountains, northern
Xinjiang, NW China[J]. Journal of Asian Earth Sciences, 2018, 156: 174-179.

[20] Xu H, Zhou K E, Lan J H, et al. Arid Central Asia saw mid-Holocene
drought[J]. Geology, 2019, 47(3): 255-258.

chinarxiv.org/items/chinaxiv-202201.00119 Machine Translation

https://chinarxiv.org/items/chinaxiv-202201.00119


[21] Chen F H, Yu Z C, Yang M L, et al. Holocene moisture evolution in arid
central Asia and its out-of-phase relationship with Asian monsoon history[J].
Quaternary Science Reviews, 2008, 27(3-4): 351-364.

[22] Zhang D L, Feng Z D. Holocene climate variations in the Altai Mountains
and the surrounding areas: A synthesis of pollen records[J]. Climate Dynamics,
2012, 38(1-2): 175-188.

[23] Sidorova O V, Saurer M, Myglan V S, et al. A multi-proxy approach for
revealing recent climatic changes in the Russian Altai[J]. Quaternary Interna-
tional, 2013, 313-314: 179-193.

[24] McCarroll D, Loader N J. Stable isotopes in tree rings[J]. Quaternary Sci-
ence Reviews, 2004, 23(7-8): 771-801.

[25] Huang C, Li Y H, Guo W K, et al. Improved peat 𝛼-cellulose extraction
procedure[J]. Arid Land Geography, 2015, 38(4): 728-734.

[26] Shi F X, Rao Z G, Li Y X, et al. Precipitation 𝛿18O recorded by the cellulose
𝛿18O of plant residues in surface soils: Evidence from a broad environment
gradient in inland China[J]. Global Biogeochemical Cycles, 2019, 33(11): 1440-
1468.

[27] Shi F X, Rao Z G, Cao J T, et al. Meltwater is the dominant water source
controlling 𝛼-cellulose 𝛿18O in a vascular plant dominated alpine peatland in
the Altai Mountains, Central Asia[J]. Journal of Hydrology, 2019, 572: 192-205.

[28] Sidorova O V, Siegwolf R T W, Myglan V S, et al. The application of tree
rings and stable isotopes for reconstructions of climate conditions in the Russian
Altai[J]. Climatic Change, 2013, 120(1): 153-167.

[29] Liu X H, Xu G B, Wang W Z, et al. Tree ring stable isotopes proxies:
Progress, problems and prospects[J]. Quaternary Sciences, 2015, 35(5): 1245-
1260.

[30] Ménot G, Burns S J. Carbon isotopes in ombrogenic peat bog plants as
climatic indicators: Calibration from an altitudinal transect in Switzerland[J].
Organic Geochemistry, 2001, 32(2): 233-245.

[31] Tillman P K, Holzkamper S, Andersen T J, et al. Stable isotopes in Sphag-
num fuscum peat as Late Holocene climate proxies in northeastern European
Russia[J]. The Holocene, 2013, 23(10): 1381-1392.

[32] White J W C. Stable hydrogen isotope ratios in plants: A review of cur-
rent theory and some potential applications[J]. Stable Isotopes in Ecological
Research, 1989, 68: 142-162.

[33] Aizen E M, Aizen V B, Melack J M, et al. Precipitation and atmospheric
circulation patterns at mid-latitudes of Asia[J]. International Journal of Clima-
tology, 2001, 21(5): 535-556.

chinarxiv.org/items/chinaxiv-202201.00119 Machine Translation

https://chinarxiv.org/items/chinaxiv-202201.00119


[34] Meeker L D, Mayewski P A. A 1400-year high-resolution record of atmo-
spheric circulation over the North Atlantic and Asia[J]. The Holocene, 2002,
12(3): 257-266.

[35] Sun C, Li J P, Zhao S. Remote influence of Atlantic multidecadal variability
on Siberian warm season precipitation[J]. Scientific Reports, 2015, 5: 16853.

[36] Wu J W, Xiao X Y, Sun J. Distribution and budget of 137Cs in the China
Seas[J]. Scientific Reports, 2020, 10: 8795.

[37] Sanchez Cabeza J A, Ruiz Fernández A C. 210Pb sediment radiochronology:
An integrated formulation and classification of dating models[J]. Geochimica et
Cosmochimica Acta, 2012, 82: 183-200.

[38] Lan J H, Wang T L, Chawchai S, et al. Time marker of 137Cs fallout
maximum in lake sediments of Northwest China[J]. Quaternary Science Reviews,
2020, 241: 106413.

[39] Ran M, Feng Z D. Holocene moisture variations across China and driving
mechanisms: A synthesis of climatic records[J]. Quaternary International, 2013,
313-314: 179-193.

[40] Zhang R B, Shang H M, Yuan Y J, et al. Summer precipitation variation in
the southern slope of the Altai Mountains recorded by tree ring 𝛿13C[J]. Journal
of Desert Research, 2015, 35(1): 106-112.

[41] Zhang D L, Yang Y P, Lan B. Peat humification recorded warm season
moisture variations during the past 500 years in the southern Altai Mountains
within northern Xinjiang of China[J]. Journal of Mountain Science, 2017, 14(11):
2200-2211.

[42] Lan B. Moisture Variations in Northern Xinjiang and the Modulating Mech-
anisms during Past 2000 Years[D]. Urumqi: Xinjiang Institute of Ecology and
Geography, Chinese Academy of Sciences, 2017.

[43] Nurbay Abdusalih, Erbolat Tolewhan, Kong Q Y. Swamp wetland research
in Altay Prefecture[J]. Journal of Urumqi Vocational University, 2008, 17(1):
8-13.

[44] Yu suyun jiang Mamitimin. Study on Peatland Change and Restoration
Strategies in the Altai Mountain, NW China[D]. Urumqi: Xinjiang University,
2011.

[45] Zhang Y, Ma X H, Liu X T, et al. Preliminary study on morphology, devel-
opment process and peat accumulation rate of palsas during the Holocene in the
Altai Mountains, northern Xinjiang Autonomous Region, Northwest China[J].
Quaternary Sciences, 2018, 38(5): 1221-1232.

[46] Hong B. Holocene Climatic Dynamics Recorded by Peat Isotopic in the
Central of China: A Case Study from Dajiuhu Lake, Shengnongjia, Hubei[D].
Guangzhou: Institute of Geochemistry, Chinese Academy of Sciences, 2009.

chinarxiv.org/items/chinaxiv-202201.00119 Machine Translation

https://chinarxiv.org/items/chinaxiv-202201.00119


[47] Guo H C, Tian Y P, Wei S K, et al. Comparison and analyses of the
Holocene peat 𝛼-cellulose stable carbon isotope records from China[J]. Quater-
nary Sciences, 2020, 40(5): 1136-1144.

[48] Zhang D L, Feng Z D. Holocene climate variations in the Altai Mountains
and the surrounding areas: A synthesis of pollen records[J]. Climate Dynamics,
2012, 38(1-2): 175-188.

[49] Zhang D L, Li Y B, Yang Y P, et al. Synthesized climate change in the
north Altay Mountains in the past 2000 years[J]. Arid Zone Research, 2019,
36(1): 176-185.

[50] Mao D H, Wang Z M, Du B J, et al. National wetland mapping in China: A
new product resulting from object-based and hierarchical classification of Land-
sat 8 OLI images[J]. ISPRS Journal of Photogrammetry and Remote Sensing,
2020, 164: 11-25.

[51] Hong Y T, Jiang H B, Liu T S, et al. Response of climate to solar forc-
ing recorded in a 6000-year 𝛿18O time series of Chinese peat cellulose[J]. The
Holocene, 2000, 10(1): 1-7.

[52] Hong Y T, Hong B, Lin Q H, et al. Synchronous climate anomalies in the
western North Pacific and North Atlantic regions during the last 14000 years[J].
Quaternary Science Reviews, 2009, 28(9-10): 799-807.

[53] Huang C, Li Y H, Li Y X, et al. A review of paleoclimatic changes in
China based on peat cellulose isotopic records[J]. Marine Geology & Quaternary
Geology, 2013, 33(4): 113-124.

[54] Zhang D L, Yang Y P, Lan B. Advance in carbon and oxygen isotopes of
plants in peatlands[J]. Wetland Science, 2016, 14(6): 923-930.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202201.00119 Machine Translation

https://chinarxiv.org/items/chinaxiv-202201.00119

	Paleoenvironmental Significance of Carbon and Oxygen Isotopes in \alpha-Cellulose from Altai Mountain Peat: A Case Study of Heiyangpo Peat (Postprint)
	Abstract
	Full Text
	Paleoenvironmental Implications of \alpha-Cellulose Carbon and Oxygen Isotopes from Heiyangpo Peatland in the Altai Mountains
	Abstract
	1. Introduction
	2. Study Area
	3. Methods
	4. Results
	5. Discussion
	6. Conclusion
	References



