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Abstract

Based on the daily maximum and minimum temperature data from 4 meteorological stations in
southeast Tibet from 1971 to 2020, 14 extreme temperature indices (ETI) were calculated by
the Climate Committee of WMO. The linear trend, R/S trend analysis, and M-K test were used to
analyze the temporal and spatial evolution of ETI in southeast Tibet in the past 50 years, and its
relationship with atmospheric circulation index, sunspot and SST index et al. The results show
that: 1) An upward trend in warm extremes, extremal indices and growing season length (GSL),
and a downward trend in cold extremes as well as diurnal temperature range (DTR); the mag-
nitudes of changes in cold extremes were obviously higher than those of warm extremes, which
in night extremes were higher than those of day extremes, but the magnitudes of changes in ex-
tremes maximum value indices were larger than those of extremes minimum value indices. 2) In
terms of decadal variations, the extremal indices, warm index and GSL were negative anomaly in
1970s~1990s and a positive anomaly in 2000s~2010s, while the cold index presented the oppo-
site. (3) Except for DTR, Hurst index of ETI displayed stronger or even very strong persistence,
that in future will maintain the trend of variability since the last 50 years. 4)According to the M-K
test, except DTR and cold spell duration index (CSDI), ETI has undergone abrupt climate changes,
among which annual minima of daily maximum temperature (TXn), warm days (TX90p), cold days
(TX10p) and cold nights (TN10p) occurred earlier in the late 1990s, and the other indices mostly
appeared in the first decade of the 21st century. 5)Most ETI were significantly correlated with
the Tibet Plateau A and B indices, the Asian polar vortex intensity index, the western Pacific
subtropical area and intensity index, and the Indo-Burma trough intensity index, especially in
relative extremes indices. Except for annual maxima of daily maximum temperature (TXx), CSDI,
GSL and DTR, ETI and total sunspot number index existed markedly relationship, among which
the cold extremes were positively correlated. 6) The vast majority of ETI had significant correla-
tions with not only the western Pacific warm pool area and intensity index, but also the NINO Z
SSTA index, among which the cold extremes and DTR were negatively correlated. Meanwhile, in
addition to annual minima of daily minimum temperature (TNn), summer days (SU), CSDI and DTR,
ETI also were significantly correlated with the Indian Ocean warm pool area and intensity index.
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1. 5|8

T4 tH A G AR (WMO)Y KA (2020 FAERSMORGE ) , 2020 G4k -3 R Tolk
AT K F(1850~1900 A~ ME)EitH 1.2°C, A RS ZMMIC R LR IR 3 MED 2 —. A 7EHES
FAME T LRI 6 NMRBRFES, HHBUE 2015 FELSK; 2011~2020 45 1850 4F LR EIR 411
K 7 H A FERLR o M B R 45 A TR B A BRARE A A D RREE 1], TR T i B R A
U RAEF R, BRI E NSRS ] B hn[2], M ESHE. e85 KRN RAEE
RAFIFE . Kbk, Wom SR AT & 2 K . RIS FLfE i, 1951~2018 4 BkEf A fZR
TP S AR SR SR B T R AR B, EDA BB FR R AR AR AR R, TR A AR BUR R
ISRRAEIZHTE 22 . PS4 EEH, FE 1961~2017 4 TXx+ TNx. TXn Al TNn #5023 s
TN10p. TX10p KK E ZD, TNOOp fl TX90p K AEMHKEEMN; FD. ID. CSDI £HE R
#, 1 SU. TR 1 WSDI 28 & b . SRS, 1960~2017 A b 77 Hb X B i <l
BRI BRI AR A0 2 E T ass, AR H R E R P& BEE A RECR TR S, #%ide
R T BAREL. FFIRMEE[6]4R H 1960~2017 T E AR E A/ VR HE. VKR H BUR S8 RR8UH 1 KR (b
LR N, FIRAIR RSN G . 25 HARZE[T1AN 1961~2010 4= ST It sl b o <l s
2 BT, BRI R A AR R B R O TR i e v R PR AR AR

RS CAA V2 280 5 e SR A SRR SO AT 7 KRER T, #RIA Sk, B S 3
%, HAFTEDXIEZE R [8]-[14]. TR A B il SR B A 20 A i . ik, ARSCHET 1971~2020
TR 4 NMRGE H AR R TOR,  IRBOE & U1 14 MR TR, RIS
R/S #&#53#1. Mann-Kendall dESEAG IG5 715, 20T 173 50 55 A% B il SRR R e ds . AR
EEREIE, DA KAMIEE. KB BT AR 2 ISR, XAO A2 SO B ROkt
Rty S AGE FA R AR 5 T ISR R S, AT Dy DX 3 o M A i A R A TR P42 R At M A 7
2. B SWREE
2.1. HIEHR

AR 1971~2020 FARFGMR X 4 ANsbi(E 1)iZ H 5 m SR AR RS, ZORbRIET i E ik
XG5 A, HAEHAT TR EES . R E K AE T ORI 88 WK ATEE(1981~2020 )
R AR P8 ST R By o e o BRI DL R a5 e SR A5 R . 26 DR TR A0 i NINO W X g3
BFEFEPHEE. ENBEVRBRIB AR GR BEHR 2. VPP B i AR S B PR 40, BRI A4 &Y ENSO 8
Hs 16 THABTEHCF 1K BH 2 Fe BOR R 7 5 3R 4.
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Figure 1. Geographical location and distribution of meteorological stations in southeastern Tibet
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22. ARFZE

2.2.1. RMimSIEEY

Wi IRIBHER IR M TR LAWMO) %R 5123 (CCL) B SR AR Z AR TR 4 7 71 K (CLIVAR)
HEFER) 27 MR SAEFERL 1], S5ERAR M SIRFE AR 14 NCE D). R & sl <R 20 H
RClimDex A 16]1HE, XIBEPHMESR 4 Db FfE. 293 REMEA(1981~2010 )1 FH41E.

Wty SRR AT 20 v 4 FPSETY[17] (18] [19], 58 1 FONMRMEFEEL, A4 TXx. TNx. TXn F1 TNn; 2
2 FONMIXTIREL HHE TX90p. TX10p. TN9Op. TNI10p; 5 3 HELNHEE, & SU. FD; % 4 5K
fhFe %, AIERRSASEOMTE %, Hrh WSDI. CSDI Ml GSL J& T #4355, a5 A A DTR.

Table 1. Definitions of extreme temperature indices (ETI)
= 1. MHRRIERENX

iR et ZFR e =<K ivA
Wity Bt e S TXx C
B SRR ME TXn C
WAE T 4L ]
BRI KA TNx C
vt 3 A IR TNn C
W H 3L TX90p %
WEHE TX10p %
R EiR )
W H %L TN9Op %
AIE TN10p %
FEUREEL FD d
ZEPA BRI
EHBH% SU d
RE S H AL WSDI d
N R R4 WRESH % CSDI d
i ERKELKE GSL d
Y R PR 2 SIEHEZE DTR C

22.2. MBHEB T
LRAEAR A [20)1 % FH A R BET
Y=a,+at M

s Y A SRTEE Nl ap R a NPT, e, x 10 RO SR TR SR
10 FHIZESR . X TR EB R B, RABE ¢ 55750358 y 2 [0 REGHEAT A RIFEE §)
BEMERK(p <0.05, p<0.01 Flp<0.001).

2.2.3. Mann-Kendall 753%

& H Mann-Kendall V£[20] (5K M-K %)% 8 i Ul F6 B0 AT RAZKL IS - M-K V2 —F U2 I8 5 1
WHEA, REFARKGHALHEI O Z NSRRI i & EN LUAB S AE T 5 R BAAER
RRAL, WIRAELE, WIHAE HRAR K AR (I [A]
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2.2.4.R/S sk

R/S F3HriE[21 vl v 3R AL Hurst $a80(FRIRR, H F8 50K 2 Wk R £ 18] /7 51 A2 A 35 1)
FRelt, FH BATIOI A SR Al IR AR EOR A . H 8N 0 RS R WA 2. HE 2 /A1 1) 2 0<H<0.5 K,
RAEAKA IR S M R, B 0, KRR 2) 9 H=0.5 1, RIEARKRSTHEE
A fp s it s Aar, MM 3) M 05<H< 1.0, FAERRMEHE SR8, ISR
A A RREEME, H BB 1, FRERMEaR22] [23].

Table 2. Hurst index grading table
=2 HIERORE

R PR SRR =74 PR FRotbEng e
-1 0.45<H<0.50 1R 55 I 0.50 < H<0.55 1R55
- 0.35<H<0.45 LS 1l 0.55 <H<0.65 L&D
-1 0.25<H<0.35 LG il 0.65<H<0.75 B
N 0.20 <H<0.25 G \Y% 0.75 <H<0.80 G
Y 0.00 < H<0.20 AR 28 \% 0.80 < H<1.00 TR o
2.2.5. HigAE

A AR EE 4347 22 IR Excel 2007 1A% 56 %, 77 H 0 4L #1 22 4t[24] (Data Processing System)
AL M-K K563 Hurst $880H 57158347 04
3. &RoH
3.1. BFEERINSIBERAREZEWR
3.1.1. fEERTH

T 50 £E(1971~2020 4F)i AR TXx. TNx. TXn Ml TNn 25 4 MRAE BB RN TS 2().
K 2(b)), THEZEHI4 0.28. 0.33. 0.33. 0.20°C-10a' (p <0.001), B AIBIRTIEBIENTEHK, TXx
ITHER A KT TNn, X 54 E[25]. RER26]RIAIAFE . I 30 4-(1991~2020 F)RAEFEH TR 0 2.,
X R AR IR A 0, SR I TR TS

T 50 G845 R i IR AR R R BB AL B R (] 2(0) B 2(d)), BEE/RFEE(TX90p. TNOOp) & L Hi%
BERN, BRI 1.98%: 102 1 4.63%: 102" (p < 0.001); AE/RHAEE(TX10p. TN10p) H BT &
ERRAS, PRIRZETFIE 10 595108 1.14%F 1.94% (p < 0.001).

W 2(e)fitas, 1971 FELSKIEZAR B SU RN B35 3 nkass, 4 2.56d-10a™" (p <0.001); FD il
T (E 2(e)), N-5.28d-10a" (p <0.001). WSDI EHLH w2 345 2(6), HE AN 1.99d-10a" (p
<0.001), 1 CSDI /b4 2(e)), Wi Ny 0.70 d-10a" (p < 0.05).

T 50 4ECZ R GSL W3 hn( & 2(g)), 3N 3.76d-10a" (p < 0.01), JCHAIT 30 FEH L F] 6.97
d-10a”" (p < 0.05). 1971 ELLK DTR LI NBELFEHIE 2(h), H-0.09T-10a™" (p < 0.05), HFHIE 1991
FELCR TR E R, ~—0.19C-10a”" (» < 0.05).

SAASKE, T 50 SRR M A AR ACFE B (TN9Op. TN10p) K FEFEH(TX90p. TX10p), Hmftis
H(TXx+ TNx) KT HRIMEFEE(TXn. TNn), AFEE(TX10p. TN10p. FD) K THE4EX(TX90p. TN9Op.
SU). 3 30 Ak SR TR BB IR A AR E KR, BEHAER, AEET,
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Figure 2. Linear change of ETI in southeastern Tibet from 1971 to 2020
2.1971~2020 Fi R B & TR IR SRR B L EE

3.1.2. FREETH

N AR B o5 TR o Al F O AR R ORE (. 3), £ 10 EhRRJE E, RAEFEE BRfaEom
GSL 7£ 1970~1990 s AFHEF, 2000~2010 s AIEE; AFaEAHKR, 1970~1990 s NIEFEF, 2000~2010 s
RS-, DTR 7E 1970~2000 s SHIAIEEA AR, HEA 2010 s AFEE, B FEMAL 0.4°C.
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Table 3. Interdecadal variation change of extreme temperature index (ETI) anomaly in southeast Tibet from 1971 to 2020

< 3. 1971~2020 FiE R AR SIRIER(ETDE LA FRIRE L

TR 1970 s 1980 s 1990 s 2000 s 2010's
ETI T (1971~1980) (1981~1990) (1991~2000) (2001~2010) (2010~2020)
TXx (C) -0.4 -0.1 -0.3 0.6 0.8
TXn (C) -0.6 -0.3 -0.2 0.5 0.6
TNx ('C) -0.4 -0.2 -0.3 0.5 0.8
TNn (C) -0.2 -03 -0.4 0.6 0.4
TX90p (%) 34 -25 -12 3.8 32
TX10p (%) 1.8 1.2 1.4 -25 -2.1
TN9Op (%) 4.1 42 -2.0 6.4 13.0
TN10p (%) 34 15 1.3 -29 -3.7
FD (d) 6.0 5.8 3.5 -93 -12.3
SU (d) -4.7 -3.0 25 5.6 49
WSDI (d) 22 -19 -0.6 2.6 33
CSDI (d) 2.0 0.1 1.5 -14 -1.0
GSL (d) -0.5 -6.5 34 9.9 9.1
DTR (C) 0.0 0.1 -0.1 0.0 ~0.4

3.1.3. MinSRERAES S

FRAE R/S A3 HTTIETHEL T 1971~2020 A5 7R F St SR AR 20 H $8 503 4), @ik 4 FioR, B DTR
1 H 188UNT 045, MRS FFSEMESN: HoAb o SRS S H (EI9E 0.65 DL b, RICHEGRZ L |
PIFFSEE, TMARSRATER] 10 4>, A TNx. X% FD ) H{E KT 0.94, H% TNx F1 TN9Op 1 H=1,
T B A SR S ity SR AR B RS 7 SR A AT AT RE R AR . S5 AT S0a AR AR SR AR 2 AR
fhfas, I HoR AL S, B 4 NATRE(TX10p. TN10p. FD. CSDDh#a T/, HAhihEdks:
TRFEHE I RS

Table 4. Hurst index and abrupt year of ETI in southeastern Tibet from 1971 to 2020
% 4. 1971~2020 FR AR IR URIEHH H IEHMRLFH

SEE
ETI RAZEE Ay
H1H & TR KKita s

TXx 0.87 A% TR 1 2012

TXn 0.78 v G 1 1998

TNx 1.00 \Y TR 1 2005

TNn 0.76 v i 1 2005
TX90p 0.99 \Y TR 1 1998
TX10p 0.97 \Y% TR ! 1998
TN90p 1.00 \Y% TR 98 1 2006
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Continued

TN10p 0.95 A (Ei ! 1999
FD 0.94 A% (g ! 2002
SsuU 0.86 \Y 1R 5 1 2001
WSDI 0.83 v TR 1 2007

CSDI 0.73 I LEgH ! /
GSL 0.84 \Y 1R 58 1 2001

DTR 0.42 -1 1R55 1 /

VE: 17, “L7 RIRORIIMANR D, <7 BRI,
3.1.4. BRSIBEHHNRES

ARSI IR M-K R Z5 SR AT %0, 1971~2020 4EBR DTR. CSDI ¥ A A4, HAhFREE R A T R
(B 3. 4 4). TXn. TX90p. TX10p F1 TN10p RAZKT (AL, KATE 20 th4D 90 FARK; TXx RAZHT [H]
M, TE 21 el 10 SEAR); HAMFREOS HELAE 21 tHAXRT 10 45, DR EHIE 2 . WEfREL BRE/IEEL
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Figure 3. Abrupt changes of ETI in southeastern Tibet from 1971 to 2020
B 3. 1971~2020 SR AR EARIR SRS B HOREE

SU. WSDI 1 GSL H R HHERAE A () 1, 5848 5 8 RAFHT 07l =1 () 0.80°C~1.08°C+ 6.47 d
15.01d. 8.59d f112.97d, MAE/MFEE. FD R4 555> 3.83 dv 5.65d F115.74 d.

3.2. IR SIBIBEEB N =E S

Wi 5 fuR, 1971~2020 580K m AR o R AR OB A S 2 8] /0 A o 1) ARam IR AR (T 2B
TNn fEMRZ 3 BG4 (—0.12°C - 102 ob, HoAb Sl Tt ke sy, P94 10 T+ T 0.02°C~0.51C.
2) AHXHE R FTA S LERRIN - BUta Y, BEE/ACIRECE TN, A 1.23%~5.80% 102" (p <0.001);
AR A T, H-0.53~2.41%10a” (p < 0.05). 3) &k FD BRI, P 10 FEEib
1.74~3.09d (p < 0.001); SU EZHhn, HiEA 2.67~7.46 d-10a'. 4) WSDI 7£ A ol b BT 1900, 1958
N 0.30~2.36 d-10a" (%ZFH4N, p<0.01); 177 CSDI X AEZERH S 2R Z W hn#340.11 d-10a™"), HAt
3T, BN 0.82~1.06d-10a's 5) &l GSL RIUAFEK A, P 10 FEEK 1.50~6.15 do
DTR RAESEMn FIARTAR L, HoAt 3 ANl Tk .

T 30 R AR T Al 408 K 23 Wi R PR EI S R S ORI, A AN RIRE AR R (R 5), Rl
32 TNOOp M1 22, T4 10 FEBN 4.91~10.58 d (p < 0.001); 1] FD B>, N—4.95~-12.64 d-10a”"
(» <0.05).

Table 5. Linear trend of ETI at various stations in southeastern Tibet from 1971 to 2020
2 5. 1971~2020 FiE R S thum SUIRIE AT Lia

ETI W wZ Kk ey

TXx (‘C-10a™") 0.43"7/0.48" 0.317/0.54" 0.237/0.64" 0.167/0.23

TXn (‘C-10a™") 0.277/0.47" 0.5177/0.37 0.26"/0.37 0.27/0.46

TNx (‘C-10a ") 0.36"7/0.63"" 0.38"7/0.47"" 0.407/0.69"" 0.177/0.41°"

TNn ('C-10a™") 0.437/1.02" -0.12/-0.38 0.44"7/0.82" 0.05/0.06
TX90p (%-10a™") 2267237 2.50"7/3.55™ 1.927/2.53" 1.23"/1.93"
TX10p (%-10a™") -1.24"/-134" -1.51""/-2.09" -1.28""/-2.45™"" -0.53"/-1.27"
TN9Op (%-10a™") 5.637"/10.58™" 4.86"17.26™" 5.80"7/10.33"" 2257491
TN10p (%-10a™") 22771357 -1.55""/-1.19 —2.41""/-3.69"" -1.51""/-2.91""

FD (d-10a") —5.48"""—7.78"" -5.51""/-4.95" ~7.46""/-12.64"" -2.67-7.63""
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Continued
SU (d-10a™) 3.097/2.99 2.99""/5.66" 1.74"12.69 2.41/3.19
WSDI (d-10a™h) 1.97"/2.28 2.367/4.86" 1.75"/1.48 0.30/0.34
CSDI (d-10a™") -1.017/-2.04™" -1.06/-0.76 -0.82"/-1.24 0.11/-0.61
GSL (d-10a™") 6.15""/5.70 2.91/6.85 4.46%/11.98" 1.50/3.36
DTR (C-10a") -0.11-0.35"" -0.06/0.03 -0.19""/-0.37"" -0.01/-0.05

E: LT, TR p<0.05, p<0.01 M p<0.001; /7 BG5S BIFEAR 1971~2020 AT 1991~2020 AEHIFA A .

3.3. RimSIREHSF. FEHSEEXNE

N R F ik R IR B S 8 PR URRIK R, KA Pearson MR REUNETHE T4 F
PR 5 A IR S SRR B AR R (R 6), WRAFTTAL, DTR W5 R4 SR AT A8 0 35 ) DUAH ¢
KA, HAom TRIEEGE. TP URMRMER IR &, MR ARBOKT 0.30 (p <0.05), H PR
MR R AR B, AEXHE R T 0.61 (p < 0.001); KEBEEE & Z T L VR AR R AR . X MR
Ay it o A B I B A AR B AR M

Table 6. Correlation coefficients between ETI and annual, seasonal mean air temperature in southeastern Tibet from 1971 to

2020

32 6. 19712020 EB A AR SBIEHSE. TS ENHEXE

ETI B HE HZE k= ==
TXx 0.55"" 0.19 0.64™" 036" 0.54™"
TXn 0.57"" 0.50"" 0.34" 0.25 0.64™"
TNx 0.75™" 0.43" 0.82"" 0.51™ 0.63"™"
TNn 0.62"" 0.43" 0.36" 0.36" 0.79™"
TX90p 0.87"" 071" 0.67"" 0.65"" 0.72™"
TX10p -0.88"" -0.67"" -0.70"" -0.62"" -0.81""
TN9Op 091" 0.65™" 0.78"" 0.76™" 0.71""
TN10p -0.87""" -0.62"" -0.69™" -0.71"" -0.75""
FD -0.84"" -0.52"" -0.62""" -0.65"" -0.82""
SuU 0.60"" 0.30 0.78"" 0.36" 0.49™"
WSDI 0.64™" 0.49™ 0.53™" 047" 0.52""
CSDI —0.44" 041" -0.40" -0.30 -0.34"
GSL 0.64"" 0.35" 0.42" 0.46™" 0.72""
DTR -0.20 -0.02 -0.15 -0.36" -0.11

3.4. BIRSIRIE

YEXRSHRIEYR . KERTFFHHEXY

R AR TR FERLIX, AT PR AR, ME SRR KPR 5 LA B E] 5
Xt e SR R 3 BH [ 13]. A Pearson AHIC 2 E0iHE 1 1981~2020 G5 45 7 &% WM i R B B 5 KR
T H. KMHEF. M ESIREERMLRE(GE 7), SRR, Bk SU. DTR 4, Hom<infaiis
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FHE %

Vs R A B FREUE A BB KR, HAPA TR A (p <0.001), HABFBECHIEH K@ < 0.05),
AR/ i O ¢ R B  ns % R R AR S P PRI =R 260 B AR U R RA R AUE B2
FD 1 GSL 5 PUR-~F- 7Rl = PE A E s e A & R E AL R(p < 0.05); TNx. AHXFHE%. FD 5K
IATH AT 2O W3 A R K R (A BB EONIEARR), HABFE B R A B3 BR TXn. TNn i1 WSDI 4+,
Wi R AR 25 T AR I i FE F R A 3 A OGO R (p < 0.05); Rk TNn. SU Al CSDI 2 4h, i <l 48
MG PR PrERl s A R A BB R (P < 0.05), 540G E R Hc MAFERET
HHIFK R (P <0.05), HAABE/RFEE. FD. DTR &A%,

F% Txx. CSDI. GSL #1 DTR 4b, i iRIE4S KIH BT BE BZE WX K REP < 0.05), Hiw
B(R)IEE. FD RIEMSE, HAbh A, LLTNOOp Ak R ¥ K. (AR BMR)IEE 55 7 Esha s
PAESRTEA LV P

Table 7. Correlation coefficients between ETI and annual mean circulation indices, sunspot index and southern oscillation index in
southeastern Tibet from 1981 to 2020

= 7. 1981~2020 FRAFRIFRIEH S FFIFRFHEER . KEETEY. FAAENERREXRYK

Wysesr WML TN PERCEEE TEORPE Ezﬁi [ NG G = VA 17 AE = =T =T N N =
W IR TR R ﬁzﬁg EIEDNM SR AR RBIE MY )

ETI EERd EE/ QN (= EiERd [ BAER # # # R R
TXx 029 042" 034 034" 0.05 022 041" 0417 040" 017  -0.06
TXn 019  —0.04 032" 030 0.02 0.19 036" 0627 063" 032" 007
TNx 050" —054™ 0617 060™ 028 0.18 064 0617 0557 041 011
TNn 016 027 021 024 0.08 0.06 025 0557 053" -037 031
TX90p 032" 039" 049" 049™ 026 0427 0447 073" 073 034 0.26
TX10p 040" 0477 04”04 020 035 038 069" 065 032" 034
TN9Op 050" 063 070" 071" 025 023 068 0757 066" 048" 027
TN10p 048" 061"  —050™ 053 030 022 0477 063" 0547 035 046"
FD 040" 0537 052 -053™ -0.19 -0.17 052" 066" 058" 0437 025
Su 016 035 024 024 025 0.11 025 032" 032" -032 0.05
WSDI 014 025 032" 033" 022 032" 034" 053" 0557 035 0.09
CSDI 006 0487 009 -0.10 007 -0.16 002 016 011 012 023
GSL 024 042" 044" 047" 0.15 036" 039" 0647 0627 028 0.18
DTR 028 041" 032" 033 013 0.19 032" 006 008 021 —0.18

3.5. IR SRR SERIERAHESM

TR T 1981~2020 AR Y % UK i IR TR AU S R AR A OC R L, IR AT AL, 1) R WSDI
Ab, W SIRAR AL NINO W X R IR 5 B TR 3 2 B ARk R, Hh AR50 DTR 2 FiAx(p <
0.001), HABFEECHIEFI, LL TN9Op FHK RE R, 15 0.73 (p < 0.001). 2) 5 E0 IR AR AN 58 5
BHH G TH, B TNn. CSDI. SU. DTR4h, #umRIEBFATE R E MK KR @ < 0.05), HHh
TRECH AR (p < 0.001), HABIRECHIEADC. 3) BT M R AR EH8-5 7 AP BRI T AR R 5 B2 45 450
BEREMIKK R, HPAHEM DTR £ AHK@P < 0.001), HAFELAIEHK. 4) XA CSDI 5%
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7 ENSO 88 A A BE M IEM KR R(p <0.01); 5AET ENSO 185U 38 H 52 R <R 18
¥ HRAH TXx. TXn. TNx 1 FD, H FD Z&fifH>x.

Table 8. Correlation coefficients between ETI and annual mean SST indices in southeastern Tibet from 1981 to 2020

5% 8. 1981~2020 FE@B FEain RRIEH S E LIS RIEHNHEX RS

\\SSTI NINO W IZ/E%% Eﬂlﬁ‘#ﬁ%ﬁﬂﬁ EI]E"“Z‘#H%?{E?% ﬁiﬁ%ﬂ%iﬁz ﬁiﬁ%ﬂ%iﬁz H?‘E?mzﬂ” ‘/%%.iﬁéw

ETI ~_ TR BESFAR 4 FR% FETR%L AR FE 4L SRS ENSO %t ENSO 83K
TXx 0.58™" 0.48"™ 0.46™ 0.43" 0.50™ 0.01 0.44™
TXn 0.42" 0.42" 0.43" 0.34" 0.40™ 0.05 0.34"
TNx 0.68™" 0.68™" 0.67"" 0.65™" 0.71"" 0.04 0.33"
TNn 0.45" 0.19 0.24 0.51"™" 0.46" -0.29 0.23
TX90p 0.40” 057" 0.55"" 0.55™" 0.56™" -0.07 0.08
TX10p -0.49™ -0.48" -0.49 -0.67"" -0.64™" 0.29 -0.14
TN9Op 0.73™ 0.73™" 0.74™" 0.81" 0.87"" -0.18 0.27
TN10p -0.59™" -0.49™ -0.52"" -0.78"" -0.76"™" 0.40 —0.12
FD -0.71"" -0.57"" -0.58"" -0.76"" -0.77"" 0.25 -0.36"
SU 0.36" 0.30 0.28 031" 0.34" 0.03 0.17
WSDI 0.27 0.43" 0.39" 0.33" 0.34" 0.08 0.06
CSDI -0.34" -0.11 -0.14 -0.38" -0.35" 0.43" —0.18
GSL 0.48"™ 0.45" 0.47" 0.59™ 0.59™ -0.07 0.22
DTR —0.43" -0.25 -0.28 —0.44"" -0.48" 0.22 —0.14

4. 4ig

1) 1971~2020 “F5 4R Wi IR AR AR 2. PRFR AR GSL 2 R E A miadh, WiE%HOR DTR RN
TR, AR b, AR TR, WIREBCR T B4REL WARME /D TR EE. I 30 Filkm<
BIECR IR YA AN FREENAR R, BREAEEMS, AHEEESE. 7610 FEhB 0 RE L, WEfk. %
FeBUR GSL 7£ 1970~1990 s M7 EEF, 2000~2010 s ANIEFEF, 1A FEEH &

2) [ DTR #F, MR85 H KT 0.65, RINEGRTIBARBRIVFFSENE, RRBLREF 51T 50 1)
A, HrhAREE TERD . MK BT R, B CSDI. DTR 246, M RARECE KA T ER
A%, Horf TXn. TX90p. TX10p A1 TN10p KA7E 20 tH4d 90 AR, HAhfa B EZ HBIE 21 2207 10 4E,

3) B& DTR 4b, A& M SR H0 2 [M#ARA77E B35 AR DG, el A HE B0 AT A DG HEAR
BE. BRZHWm RS S P RRAMAERIR &, JUH S A Z PR ¢ RECE K.

4) ZHEMORTEIE SRS R A F B EE. MR IR R U TR R v T BRI 8 FE
B 4 R 58 P Fi BRI AP AE S A DG OR R, DX R N IR V0 K- P Ve ml s 2o B IR B R A
3. Bk Txx. CSDI. GSL 1 DTR 4, i< iRIEEE KHETHA REMMHIER, HypRaich
IEAG.

5) 4K 2 H SR FR BN S T RSP PE BRI T AR R SR B FR 4L, 85 NINO WX i 2 I PE P i 4L
HABERMIR, FLPAREA DTR NfiAHoc. AR, B TNn. SU. CSDI. DTR Z4b, Wi <6
FRA S B0 B PRI T AR AN R FE R Bt A B A OGOR R, A REUE Tl 6.
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E&WE

o SRR AE BT R e RS RS R R A T R GAL S (ITPP2021K03), 2020 4 it Rl 57 2 4

W& %155 H (XZ202001ZY0023N).
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