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Reconstructing the climate and environmental characteristics of Chengdu in the Middle Tang Dynasty from Du Fu's
"Thousand Autumns of Snows"
HONG Yijing', ZHANG Wenhan’, FU Siyu', YE Chengcheng'

1. School of Environment and Geographical Sciences, Shanghai Normal University, Shanghai 200234, China
2. School of Humanities, Shanghai Normal University, Shanghai 200234,China

Abstract: Through the analysis of the geographical landscapes and climatic information recorded in Tang poems, it is possible to reconstruct the
characteristics of the climate and environments of the times in which the poets lived. In this paper, we take the "Four Quatrains (No. 3)" by Du
Fu (712—770 AD) and "Ode to Chengdu" by Zhang Ji (767—830 AD) of the Tang Dynasty to gain insight into the climatic conditions of their
time, and select "Thousand Autumns of Snows" and "Lychee Ripening" as analyzing elements, then combine them with phenology and GIS to
quantitatively reconstruct the temperature, precipitation, and snowline of the Chengdu during the Middle Tang Dynasty. Based on the premise
that Chengdu was located at the northern boundary of lychee cultivation during the Tang Dynasty, a spatial analysis of modern lychee
distribution points was conducted through GIS. The analysis initially identified the minimum annual mean temperature and annual precipitation
of Chengdu during the Middle Tang Dynasty to be (18 + 0.4) “C and (1230 + 260) mm, which were about 2 °C and 250 mm higher than those in
modern times. Furthermore, based on the relationship between the modern snowline, temperature and precipitation, the snowline height in
Chengdu during the Middle Tang Dynasty is estimated to be (4600 + 200) m, which is about 700 meters lower than that in modern times. Based
on the reconstructed snowline height and GIS visibility analysis, it is hypothesized that the 'Thousand Autumns of Snows' in Du Fu's poem
refers to the main peak of Jiu Ding Mountains, Lion King Peak.

Key words: northern boundary of Lychee; snowline; Tang poetry; Middle Tang Dynasty; Chengdu
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Fig.1 Location of the study area

The coordinate of ancient Chengdu area are based on the historical map of “The Expansion of Luocheng in the Tang Dynasty” and Zeng Hanmei’s research.
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Table 2 Lychee of Sichuan mentioned in the poems of Tang Dynasty
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Table 3 Information of modern lychee distribution sites
Fr 5 Hh 4 b X b LR/ C 4E K B /mm
1 A B PUII45 JE LT 29.90°N. 103.37°E 16.6 14355
2 U L T I PIE=R NI 29.60°N. 103.48°E 17.2 1555.3
3 ey B I PIE=R NI 29.21°N. 103.94°E 17.5 11413
4 X US4 il 29.55°N. 103.76°E / 1082.0
5 X I PIE=P =R 29.41°N. 103.54°E / 1530.3
6 JeiT B U Fli i 29.74°N. 103.57°E 17.1 1428.4
7 S 1l B VU4 B BT 28.83°N. 104.34°E 182 1209.8
8 L8 VU148 = T 28.72°N. 105.06°E 18.1 1132.0
9 it U B BT 28.16°N. 104.50°E 17.6 /
10 gL DU 1145 35 4 T 29.15°N. 105.37°E 18.1 1179.4
11 YREIX T ) 148 s i i 28.77°N. 105.36°E 17.4 1150.8
12 BUKE T ) 148 s i i 28.15°N. 105.44°E 17.9 11726
13 JALLT: S D918 YN A B 28.71°N. 105.88°E (ﬁﬂgii%%) gylgj;[;;m%)
14 Fi L1t P69 44T 28.86°N. 105.91°E 182 110
(BT E AR (AT EAEREKE)
15 Kb DU 114598 5 AT 28.83°N. 105.71°E (ﬁmgéimﬁ) (ﬁﬂlﬁj;:[;;/kﬁ)
16 L P11 5 T T 28.78°N. 106.08° e o iy ( %‘IILL]’?S[;;k%)
17 #hik B VU 1148 B4 16 T 26.68°N. 101.85°E 19.2 1065.6
18 K55 VU 1148 B4 16 T 26.90°N. 102.10°E 19.7 1112.6
19 1 L JIE=RSIIE: 3 3= REPL 27.40°N. 102.17°E 17.7 1049.0
20 TR 148 L e 1 9 M 27.06°N. 102.75°E 193 960.0
21 HEHE HKTATIMIX 30.50°N. 108.25°E 18.2 1155.8

Ve AL E RV T R M A AL KR & Sihttps://api.map.baidu.com/Ibsapi/getpoint/, 3 T 244 T LB IIBD09AR bk R 5 o A WGS84 kbR & K
MRS AR K S 2 SRV T HUBURF I 2 DU 1148 A FE S ST %% W hitps://www.scgggx.com.

F4 DRFHACF AL 20162020 EEHRERMERKE
Table 4 Averages of annual temperature and annual precipitation of the sites where the modern northern boundary of lychee are located
during 2016—2020

EIR/C /K B /mm

A

APl Sl BT JE T T Sl B JE i
2020 18.0 183 17.7 18.2 1396.8 15553 1746.0 1292.6
2019 18.1 18.2 17.5 17.7 1036.3 1483.1 1130.5 1167.9
2018 18.2 18.5 17.7 18.1 1388.4 1511.9 1190.0 924.6
2017 18.2 18.6 19.1 18.2 9752 849.5 823.5 1083.1
2016 183 18.6 19.0 18.4 1443.7 1187.8 14825 990.2

ST 18.2 12329

FREZE (0) 0.4 260
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EREKE 976 mm™) . — N F, FEIE NS
S5 AP Tl A A T AT TR T R S A T
IR, TS BH Lk E T MK 3 K2
oA = AR R A O, DT A5 5 2R T 4R B AR
2 183 JH R K B A IR A O AR BN A AR K R
1Y 30%, 1M X0 I Y UL BE G R A0 KA 2 °C, T
DL 5 s I 309 dob =2 3 K i) e a0 1 35 R AR
i RN RS B9 = T(TR = G M 2 e Qe B e
At 301 B9 25 2R 4 A 700 mJE A BRAY . Xt S # A R
S5 —BUW 2 Rk 2R i A AN TR
JRIE, 7R R AL 2 2K 00 B BT = Bl a4 i ARl
B3 AR AR 2 1 S AL 1l S LR O 4570~
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Table 5 Differences among the three types of "Mumian" (cotton-like plants)

FHE % 4 WRREUN 4 R S A HIX
3 . o I Ak AEEIR8~024 C N R WEENTT R =8 I
- R BHG (herbaceun)  KRTE. FUL. AME  4EIIE18~24 THE s L
2 (Gossypium) W REps L FERA, 2% 13 o e e o
4K (arboreun) K k. Rt FBRLA17.8 C RS BRI R B HL X i ks e
A K fpid i B 23~
: Ak : Tk Rvtiiioin EEGGTS W AR SOH.
AR (Gossampinus) KA (malabarica) BERAE. BN 31 C, ii}%ﬁ%ﬁglﬂ%ﬁ’ o T 2

VE: BZEEFERED, R IE T https:/www.cma.gov.cn/kppd/kppdqxyr/kppdnyqx/201212/t20121215_197016.html; ** K T https:/baike.baidu.com/item/H

/1914485,
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Fig.2 Modern northern boundary of lychee growing and similar climatic regions in ancient Chengdu area during the Middle Tang Dynasty

a: Modern northern Boundary of lychee in China and the similar climatic regions in ancient Chengdu area during the Middle Tang Dynasty, b: The similar

climatic regions of ancient Chengdu in the Middle Tang Dynasty in Shannan City, Xizang Autonomous Region.
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Table 6 Different explanations to the “Western Mountains” by modern researchers
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Fig.3 Raster map of viewshed analysis
a: The result of viewshed analysis based on the observation point of Du Fu Thatched Cottage, which can be classified into "visible" and "invisible" regions. In
addition, the figure also shows the regions with an altitude above 4600 m, the altitude of each mountain and the distance from Du Fu Thatched Cottage, b: The
viewshed analysis results of the Lion King Peak area of Jiu Ding Mountains. The figure shows the number of visible areas with an altitude above 4600 m, and
the Lion King Peak of Jiu Ding Mountains is seen for a maximum of 15 times, c: Observation position map of the northwest corner of Du Fu Thatched Cottage

( base map is from Baidu map).
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