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The spatiotemporal variability of May—June maximum temperature in past 300

years on the Qinghai Plateau, according to tree ring records
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Institute of Desert Meteorology , China Meteorological Administration; Key Laboratory of Tree-ring Physical and Chemical Research of China Meteorological

Administration ; Key Laboratory of Tree—ring Ecology of Xinjiang Uigur Autonomous Region, Urumqi 830002, China

Abstract: In this study, tree ring samples of Sabina przewalskii were collected from 12 sites in the different geographical
areas on the Qinghai Plateau. These were used to develop 12 tree ring width chronologies using standard dendrochronological
methods. The characteristics of the temperature field and tree ring width field were analyzed, and the May—June maximum
temperatures in past 300 years were reconstructed using 12 tree ring chronologies and meteorological data from 30 stations on
the Qinghai Plateau. The analysis shows that the first eigenvector that is typical of the Qinghai temperature field and tree
ring width has a field correlation coefficient of —0.465 (P < 0.01). The first characteristic change of the two fields is
synchronization. The high value center of the first eigenvector is located at Qilian Mountains and Qaidam Basin on northern
Qinghai, and the low center is located at southwest and southeast ( Animaqing Mountains) on Qinghai Plateau. The May—
June maximum temperature field in past 300 years had five warmer stages, five colder stages, and five continuous warming

and four continuous cooling stages, with slow warming and rapid cooling. The coldest period was in the 1830s—1840s, the
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longest colder period was from late 19th century to early 20th century, the warmest period was in the 1930s—1950s, and
the longest warm period was from late 18th to early 19th century. Since the 1960s, the temperature of May—June has risen
continuously on the Qinghai Plateau, and it has risen particularly sharply from the 1980s to the present. We detected
significant changes (P< 0.05) in the May—June maximum temperature field in past 300 years, with 2.1, 3.1, 8.5, 25.5-
yr and 68.0year quasi-periodic changes. The May—June average maximum temperature was influenced by the southwest
monsoon and westerly winds on the QQinghai Plateau. This work presents representative reconstructed temperatures for most of

the Tibetan Plateau, even in the southwest monsoon region.

Key Words: tree-ring; Qinghai Plateau; temperature field; climate change
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Fig.1 Location map of sampling sites and meteorological stations
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Table 1 Environmental information of the tree-ring sampling sites

K inss Je4i(N) KZ(E) R/ m Y 1n] g IS b1 2
Sampling Location Code Latitude Longitude Elevation Aspect Slope Canopy density
KAk DLG 38°16’ 100°00’ 3350 S 30° 0.2
HENE QYG 38°10’ 100°26’ 3200 E 20° 0.2
Fds L BSS 37°09' 97°20’ 3500 0° 0
Al ELS 36°23' 98°20" 3560 NW 40° 0
it H i QRB 36°01 98°11' 3750 S 30° 0.15
Tl A< KKS 37°19’ 98°24/ 3390 S 5° 0
2 DUL 36°02 98°13' 3724 SE 37° 0.13
SFif SIG 37°08’ 102°28' 3023 SW 36° 0.43
=75 MAX 35°16 101°53' 3214 SW 38° 0.62
WL HBX 34047 100°49’ 3418 NE 38° 0.57
ZE e ASS 32042 95°37" 4249 S 35° 0.47
EFE TR ASX 32043’ 95°37" 4047 S 43° 0.64

2 HBREHW

2.1 HIFIRG IR 58 B S R

H
B 12 AR 30 ARG R S R R AR A G A R A H X, 5—6
HE B SRS 12 AR S8, PR AR 56 o ) I B B 5—6 A SE X Kl .

B M 30 A4 1961—2008 4F 5—6 H VY5 @ AR L i 5—6 A s A iR,
REOF Z= M/ # 26 0 (36 2, & 3) , B i SR A [R5 e i, s 1 HL [) A6 A A 1) 35 — R AiE 1) 22 o RT3 Jr 25 6
1Y 62.06% , HIA A IEAE, 1085 ARRAE ) 5 7 8077 2219 15.33% , 115 3 /N REAIE ) 32 5% 60 7 25 19 BT ik 58 3k 2
81.62% HAFFE R T 1, HJG 4 FRAE [l i sr kAR, T AT I L X 5—6 H V358 m SR HL A B e s
PHE R = AN RRAE 1) 38 T LA 1 U B T 3 19 2 (B) A3 A R AIE o 2 0 IE A5 — 1A (I3 B AN 1 i b

x2 SEHRMBIFHEERERSTEHE

Table 2 Eigenvector and accumulative total variance contribution of temperature filed and tree-ring field

IR/ %

EERHESHL S FHAE(E TrZETIRRR % . .
. - . . - Accumulative variance
Main parameters Principal component Eigenvector value Variance contribution o
contribution
KR Temperature field 1 18.617 62.06 62.06
2 4.599 15.33 77.39
3 1.268 4.23 81.62
423 Tree-ring field 1 4.737 39.47 39.47
2 1.720 14.33 53.81
3 1.372 11.43 65.24
4 1.134 9.45 74.70
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Fig.2 Tree-ring index chronologies
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Fig.3 Distribution model of first eigenvectors of temperature field (a) and tree-ring field (b) in Qinghai
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Table 3 Leave-one-out, cross-validation statistics for May—June temperature reconstruction

R r S] Sz RE t

0.684 0.611 17/45 12/46 0.463 4.748
R: EMRRY, r: B—HIREMRRL,S, . —MZERNTRE, S, F7805, RE: RELRIL, ¢ HRBTH%K

J7 FAe e PR SR AE AN 2R, S B AH DG — B 22 AH G 8 0.0001 A9 S /K-, S, AT B 1L K 56, 1717 S, 38 4:20.01
1) S 2 K-, U BH ARG i A AR Ak, 35 P S AE IR AR Ak b [R5y 50w & A5 B 4r 2t {E5E 2T 0.001 152
EVEKE  RE KT 0.3, v WHE SRR AREN, XIECE 475 5 #E 5 45 4850 0 — Stk 34
(ES) , UiHE 2 05 25 300 4E LK 5—6 H F ¥ m R Ml i,
2.3 3% 300 4EH I 5—6 H V-3 s AR S AR BT

R T 1700—2006 477 1 b DXF- 24 5z g AR v B B B AR Ak K 75 1 X 5—6 -840 0 v A0 IR X
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Fig.4 Reconstruction series of May—June maximum temperature field and time series of June—July minimum temperature field on

western Sichuan Plateau ( Average value is 30 years from 1971 to 2000)
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Fig.5 Comparison of actual and reconstructed temperature from 1961 to 2006

KR AT 1a WP (- 4) , F X GE 2 300 4734 5 <A 18] 51 5 i e 25 A0 FE 1T v 14
AEFAERIN 14 AL A RN 5 Rt 25 6—7 A BRI ] 51 i B — B (1 4) 1 %Wl
BT e I AR L A 25 300 ZARRE AL AT e o — 8, 2k 300 AEFH IR KRBT 48 58 5 BREAYAR
BB B (3R 4) , R BB 19 20 30—40 4FAX, 1R A BE - P24 AR 0.22°C , S iR 1R 19 42K 20
ZEHIHY 40 248 | Fe BB R I BEER & A= 7E 20 140 30—50 4EAX, fe K A I B 191y 18 140K 19 HHE40 9] 14 40a.
20 22 60 4EACLIK , FifE 5—6 H-F-¥fm < iirek Bt JoHJE 80 4RAR I EAE , T i b X - 38 e e Rl 2
BRSBTS SRR 5T R I | Sk K 5 AR S 2 SR AE 1985 4EHITE & A4 T %848, 1987—2010
ARSI AR A A5 b A A AR 3 T AR g SR T B VS M X 1987—2000 AFAF 4 LE
1961—1986 4F 5 0.7°C . XEEAFFREE R A SR 45 R — 3, 20 LW F 60—80 448 A i 1, 30—50
AEARN 90 AFAR = AH R R 1) 45 28 7 AR A P A RS S5 B Y 6 H B R, Wu AR IR ORI AR R
R H A 6—9 H PR BRI Bt 2 —3, XSSP AR AR SCE @45 R B — W nl 55, M B
Ui BH 3T 80 R D AR G 3 2% 300 AR AR A — 35k

http ; //www.ecologica.cn



7610 A E = 36 &

F4 TH 00 FEE5S—6 ATHRETRABNES

Table 4 The warm-cold periods of the reconstructed May—June maximum temperature in past 300 years

4 e e ) e T
Years Number of years Anomalies Years Number of years Anomalies
1706—1716 11 -0.11 1717—1754 38 +0.39
1755—1791 37 -0.16 1792—1831 40 +0.26
1832—1848 17 -0.22 1849—1884 36 +0.22
1885—1928 44 -0.08 1929—1959 31 +0.48
1960—1992 33 -0.19 1993—2001 9 +0.29
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JAl ] 3—5a —%, ENSO B4 AT ek, ULBA R 1928 Ak T B 5 0 WA BRR & R35 4 ¢, i R TR 5 22 K
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Fig.7 Comparison between May—June maximum temperature on Qinghai Plateau and main circumfluence index
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Fig.8 Spatial correlations between the temperature reconstruction and the gridded May—June temperatures of CRU TS 3.10
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