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Tab. 1 Observation period of metrological stations in the Nujiang River basin
i MR (m) R B4 R () REAENTE A WK (m) R
/€7 4800 19662010 K33 3810 19912010 JHph 1655  1951-2010

Bl i 4507 19%5-2010  J\fH 3260 1991-2010 Ity 1502 1954-2010
s 3640 199-2010 ot 3780 1978-2010 i iE 511 1955-1990
R 43 1957-2010 sl 1501 1953-2010 Fk4 1104 1990-2010

B} 3940 1991-2010  #/K 1805 1957-2002
i 3873 1954-2010  f#1L 1654 1951-2010




58 B O S ST TR EIE S AR (L 5 623

2.3 TFPW-MK (Trend-Free Pre-Whitening Mann-Kendall) #&35 ;%

A i A Bk JC % H fE Mann-Kendall 556,72, Mann-Kendall K2
BRI T, EANESR A PR A, £ LM E AR E N T REALA . . f TR
R P A AEAEAE B S () B ARG, PTRE S S P R R W 2 a5 K. MIEBRIF 41
b AR S R I R M A2, 7 Mann-Kendall K656 5y 7 4% {8 FH G #a 3 (1 4k b 3ee
24 RS

AR S BT oR H Verbesselt 542 H 10 5 &2 UL 7 1LY, 207 Dol it e B 164G
A (BB BRI ) RS2 W (RSB FERZE R R ) AL
A, TERAEGET R A BN (LOESS) 477 H e LAY I Py 30 A8 Ak A B

A S REACE L AL IR . ) A S, (Tl = FRF B EME), PR TS
/N ISR 2 S INFT (OLS-MOSUM) #5325 ML P ¥, - S, a3 s 78
MBI E, Hod YOREHE  BIIE); 2) BT e =+ B (G =1, -+, m), FIHM-fhTTER
(875 P R R o IR BT HEEN T, = a, + it , Rpe=1, +1,...1 5 3)
I LT3 30 fe /N — Ak 2= i S N Al (OLS-MOSUM) #5363k Efa#vmf 8 ¥, - T 12
IR SSECR Es 4) R MAR TR A (R0 e B 2 2 8y, TR T B 15

B S, = Y, -y, Ko=) MO E, WET L I, 4T
WAL RIS, R 15 OB R AL B R 2

3 G

3.1 RiRSMKEIXIEZERHFIE
311 KRS R ARE VLA AR s A 22 Bk, B b ) 2k
(11 2a) 0TI DX BRI 118 22 22 3l FIAR b ol A 29 SURE 0 °C LA, T I 3ok e it ) o 2 5 41
BIEIRAE 20 °C Lo WISN £l AR SR AR PR S I &, AR E R 40 TR 3000 m LA
VG S N FNEER 2000 m LT B = R RN o PURIR N A5 3l vh, BRASE T LT 45 8 9% [
ul N AE B AR SR T 5~12 *CZ 1Ak, Hapul i PRI T 5 °C; mmEN
BN RIRIIAE 12 )C UL, JidsRg v =l (IR . dad Ak D) By, JC MRS
B F B E R, ARSI E T 21 °Co WAERREKRE , Hl N & 4145
TAEBRIESIA R K, AT 2~4 °CZa), HHIoA5 22 A

T N A f5 5 5 A AR A A SR AR Y R — 8, BARRIUN b 22 5 b
MR (F2b, o). BR/\TEENAL, PUJRIR N 45 ol A i e AR AL 53 1 78 28 °C FHI-15 °C
PITR, 12 55 A& 0 43 51 85 T 28 °C Fl-3 °C, i T T-HIRI 48 18/ \ i i 4F B v AU 5 0
BRIV A Y, W T K L AR L el s i AR AR S IR A T-9~-7 °C, ik
FoTIl DA &l o A o AR AT AT B 728 A B35 35 R A - 0, 351k 4~7 °C il
2~19 °C, S-SR —FE, 4Efm A IRAEPR A et Il 2 AR B 2, AR R R SR
AEBRASATAE—E WO IR A5 . PRI PN 45 b AR B (IR ST AE PRAS I B b 458 2 B B N 45l
K, UL Z | IRERAIEL AN =5 B2 H
3.1.2 [FEARENMAATRAE  ATTSE K 3 A IR AT R 43 PR X (8] 3a), RIVEE4A
3000 m LA 5 PG SIS P A4 2000 m DL R = FE LN o PERREE N 45 3l A R K AR 200~
700 mm, 1z P55 N Al AR R K BN ok 850~1850 mm., U JECEE N IR b, \JE i
KE/, EREK SN 200~300 mm; HUORLZ | AR IKBERZA DT, 2% P00 AR K
A F350~500 mm; MIERE . HAN, TEH SRS KA R 2, EREK RN



624 ;LI S 67 &

25
20 - 3 = =]
~ I5F = £ = = 4
9) =
< =
= lor p= A
v =
5 Sr =:E - - = -
) _ = =
KO_ - == FT = T i
= & Los £
+03s
%% WM B RE WW TH ORG% U A gl Wk Rl M e @w w0 R
45
40 - b) EI _
3 35 T - i
o 38 i T ="
Z T E — — ! L
B 30 T = L E == = =
e ' + + - T BT g
% =2 . = T 4 é < -
B o5t - = & .
R I T — = x E
=y : : I .5”2
T O I Eéwzi_iéﬂ
2
sl KGRl B e SE KRS
10
==
0 = % = = = =
5 ot £ l
o, L T LETE T !
i i ; - - RE
== 1 + T
o=
£03%
%% Ml s RE #HOoRLF U A sub YK b Beh Wt SE B e

P2 LA T R R S AUA
Fig. 2 Boxplot of air temperature at the metrological stations in the Nujiang River basin
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Fig. 3 Boxplot of annual precipitation (a), precipitation-concentration degree (b), and precipitation-concentration

time (c) at the metrological stations in the Nujiang River basin
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Tab. 3 Changing trend of air temperature in the Nujiang River basin
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W, HAEBRAAL/N; BRotihiuhsh, iR ETHEZNT7H TaZE8 A M.

(2) MIEAR IR B %, ARSI 0.36 °C /10a; Ff i E & B P
TERTBR TIEE N, RN THEARERIS , (R EREIA R, FREIETT
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R, HIHEAAE SRR . TUEIR N = iR TR IR K, R fead 2
B R EENER S B AROG, R AN A DX AR AR IR B ROR

(3) MK ARG I 2, (AR AR E, UEZ | ABHFIA 5T = ulif%
KA BB, HIE R 2.04~3.11 mm/a, HICHIEAS &
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Regional Climate and Its Change in the Nujiang River Basin

FAN Hui, HE Daming

(Astan International Rivers Center of Yunnan University, Yunnan Key Laboratory of International Rivers and

Transboundary Eco—security, Kunming 650091, China)

Abstract: Long time series of monthly air temperature and precipitation data, which were
recorded at 16 meteorological observation stations in the Nujiang River basin and its adjacent
areas, were employed to analyze spatial distributions and changes of these meteorological
elements in this basin during the past decades. In this research, TFPW-MK (Trend-free
Pre-whitening Mann-Kendall) test and BFAST (Breaks For Additive Seasonal and Trend)
were used to determine trends in climate data and to detect abrupt changes within the trend
and seasonal components, respectively. The results show that air temperature and precipitation
increased southward along the Nujiang River and heavily negatively correlated with altitude.
The regional difference in PCD was obvious and higher PCD values, more than 60%, were
observed in the Nujiang River basin in Tibet Autonomous Region. Precipitation-concentration
time (PCT) in the study area (except for Gongshan) mainly from late July to late August.
Generally speaking, the Nujiang River basin has become warmer in the past decades. The
annual mean air temperature increases at a rate of 0.36 °C /10a.

Key words: climate change; Mann-Kendall test; change point analysis; highland regions



