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Abstract

Based on the runoff, air temperature and precipitation data from 1961 to 2015 at the major stations
on the upper Jinsha River, the annual and monthly variation characteristics and correlations among
temperature, precipitation and runoff were analyzed. The results show a temperature rising trend
which is gradually weakening from upstream to downstream. Most of the sudden changes in tempera-
ture occurred between 2002 and 2005, and the changes upstream are earlier than those downstream.
The annual precipitation shows an increasing trend which is obvious in the upper and lower river sec-
tions, and not significant in the middle. The precipitation increase in the upper and middle sections
from November to April is greater than that in summer and autumn months, and is significantly in-
creased from March to May. In the lower river section, the precipitation shows a trend of slight in-
crease from March to May, and in the other months there exist no obvious trends of decrease or in-
crease. The sudden change points of precipitation occurred between 1997 and 1999. The trend of
change in annual runoff is not obvious. The runoff increases significantly in the upper section from
November to April, but not obviously in the remaining months. In the middle section, the increase from
November to April is greater than that in summer and autumn, but the increase is not obvious. The
runoff in the middle section shows trend of insignificant increase from February to May, and increases
or decreases alternately in the other months. The sudden change points of runoff were between
2002~2003. On the upper Jinsha River, the closer the area to the source of the Yangtze River, the closer
the relationship between precipitation and temperature. The increase of runoff is caused jointly by
rising temperature and the precipitation, and is mainly affected by the change of precipitation in the
lower section.
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ST LR B N AT R, B S EANKSCEOLE D), B RS BRI R, R AR RER
AR 53 HT (1 2 A o

B HE/KSCos, 5 SR K AR 149,072 km?, FRIA] C1EA B 4830 kmo < Hi/K SC3E 1956 4 6 H ¥ar, Wl H A
KALL W, KR AR KR, ARKES. R 2 EFRERREN 170 143077K, ZE KK E 590.9
mmo

B ST, I KR 180,055 km?, BEIAT 1A ES 4538 kmo /K 303G 1952 4F 12 A #57, M H
ARG W BRI R, K. BKES. Zu 2 EPRERREN 291.32 05277k, 24 FHRKE
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AEOKSCEE, KR 214,184 km?, PRV CIREES 4175 km. BHE/KSCHG 1939 4F 2 A7, 1953 4 5
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R UB M-UF, Wiz WA IS i, HAS RAE I A B TA), A8 R L RIS 20 32 SR TT A6 B Z1
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Figure 1. Location of water systems and hydrological stations in the Jinsha River basin
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3.1. HEEDH

1) K2R K. O3 A8uKos D EREEF AR Z R EF mES, FHEiEEE R RS
Mo o, K S PRI B SIRE 1961~1965 FEH)-1.67°C, THEZA 2011~2015 4H9-0.05C, H%&
ATt EraA RS, ThmiE sk 1 A, FHElRE A 3.09°C; EIE/K ST L Rt~ 35 <0 EH 1961~1965
B 2.15°C, FHEE 2011~2015 £ 3.20°C, Bk 4 ASM& A TR E, FhalRERR1EZ 2 A, JThaiaE
ik 2.36°C; A7 K Sk BL_EIRAEF 4058 B 1961~1965 4E (1) 5.43°C, JHE & 2011~2015 4E( 5.91°C, B 4. 5.
7. 8. 10 H4h, HeHMmAm@&smE, FAaEEsRre3 H, F&EiEEL 1.8C.

HH ] 2 1) M-K s e BRI 5N, 7K S0 LRI 350 UF A UB #2672 s B AE 2002 4E M,
UFy BZAERT 0 B Bk, vihe EAHEHME, A8 f6T 2002 4 KiHaskscuh L iR 1~12 A
SRR UF e AR T 0 H I I St H R, AR % . 598 SR o 1999 48, &g 2014 4,
KZHA W RAZ SAE 1999~2003 42 [H] .

ELIEIK Sk DL RIS~ UF T UB #2752 s B AE 2004 ST, UF mZERT 0 IR AR E
4, AYGE ETHEAIIE, R ST 2004 4, K0 DL BRI 1~12 5 PSR UF, R &E2H KT 0,
B 4 S Im A B, AR ETHESR . A SRR 2001 4, &N 2007 4, KEZEH M RAE SN
£ 2002~2006 £ 2 [A] .
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K SCEE LB TSR UF A1 UB #2628 A7 BAE 2005 SFIHE, UF, m&E KT 0 Bt i e
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gi b, VT B A SRS, UL B E PRI B R, TR A B E iR, R
AT 2002~2005 2 8], EUERT . WENTRBUIIES, &H Zux UFAEHE BiFR FIEEEN, -
FHE AT B I RS, R BRI A B K S DL R IRIE AR R 12 A H BRI R A EK S BL
WIE) 7 AN A 1),

2) 3 %M Wi, B A BoK 0 DR KB SAI R ETHES, M. A S0k B ERISE
Bkt A e EER, AR, B ERBER KSR RETAENESER, ERHE
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HE 3 1) M-K S e T, K gl BLERAERE K UF F1 UB #h 252 s B AE 1999 fEHiT, UF;
REERT 0 R In A HE, bR, KK Cui bl B A K UF sZE AT 0, (A{UH 3
H. 4 A, 5 AR EL, FWHER EAESA. UF M UB ZREHE LF &AM 3 AL 4 AL 5 AL 11
AW EAS s B Ah, Hoe H AR B2 AT — 2, TE W) 10 SR R A B R TR A 1) H 43 S8 AR S AE 1988~2009
R HA 8L & H R &AM

EEU3 /K S DA _E SR R 7K UF F1 UB BHZR A AL BLAE 1998 EHIE, UF, & E KT 0 BRI A B,
B E A BRSO DL R H K UF s ZAE AR T 0, IMUA 3 .4 A5 A IR A B,
A ER BT . UF A1 UB #iZkkaa e ETbEsm 3 A, 4 A, 5 HUK 11 BEHER A&, He At
FHE A JAE—D, TR BRI . A S B T 0 RAZ SE 1988~2004 fE2 (8], % H AL sl & A

Table 1. Test results of average temperature trend of Gangtuo, Batang and Shigu hydrological stations

* 1. R[¥iE. BiE ARUkCs ERETHSIEESREER

B ki (k7 Ve
Zux UF,  RIgR R®BN Zu UF, i KRB Zwe  UF  WIER  REN
1A 2.40 2.40 w#E LIt 2002 2.08 2.10 B#E LIt 2002 211 212 BEEFA 2002
2 A 333 3.34 eI 2002 2.71 2.71 B3 LTt 2002 244 245 BEEIF 2002
3H 3.83 3.82 w#E LIt 2003 3.38 3.38 e Aewis 2002 293 294 BEEFA 2002
4R 1.94 1.93 BE LT 2002 0.93 0.93 ENTES 2007 049 049 A% 2006
5 A 3.29 3.29 ©E L 2003 2.14 2.15 BE LT 2005 .51 151 NGRS 2005
6 H 423 4.24 2E LA 2001 3.91 3.92 2#E LIt 2005 316 317  BELEF 2005
7HA 3.58 3.58 B%LF 1999 2.74 274 BFLETH 2004 132 133  AEE 2004
8 A 3.46 3.45 8% LTt 2002 2.88 288  &FETH 2003 122 123 AR 2006
9 H 3.30 331 B LIt 2000 247 247 B3 B 2004 196 196 &EFELF 2005
10A4 3.07 3.07 B% LTt 2014 227 228  ®FETH 2006 177 178 RE#F 2006
11 A 4.78 4.79 2% Lt 2007 3.72 3.73 B BTt 2006 347 348 RELFA 2004
127 401 401 B ET) 2000 3.54 355 BELETH 2001 341 342 BFEJF 2002
H 5.07 5.07 2 kIt 2002 533 533 2E LA 2004 415 416 WFHFLF 2005
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Figure 2. Trend of average temperature in the basin above Gangtuo, Batang and Shigu hydrological stations

B2 . BiE ABKEEU ERETFHSIEESE

20 5
B (—H) =/
16 0
12
E E
g 12 |H| g 15
W0 ﬁ ]
% 1 | %
I i - I
@ o8 \ | i w10
|
o I m
4 5
2
0 T T T T T T T T T T ] T T T T T T T T T T T
1960 1965 1970 1875 1980 1985 1990 1995 2000 2005 2010 2015 2020 1960 1965 1970 1875 1980 1985 1990 1995 2000 2005 2010 2015 2020
Eti =1
5 &0
— o
» (=R (lWA)
4 50
35
E T ®
E E
i w0
2 0 =
- -
# #
m 15 m 20
10
10
5
0 T T T T T T T T T T T 0 T T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Eif i
20
(FR)
7
60
E 50 E
E E
w0 il
= =
# o
ug ug
0
10 0
0 - - - T T T - - T T - ] - - T T - - - T T T T
1960 1965 1970 1875 1380 1985 1990 1395 2000 2005 2010 2015 2020 1960 1965 1970 1875 1980 1985 1990 1395 2000 2005 2010 2015 2020
26 = 206 =i
186 186 w (AA)
166 166 4
146 146
£ us E s
o 106 o 108
# #
w86 w8
T g T g
26 45

6 T T T T T T T T T T T 6 T T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Fif Fit

DOI: 10.12677/jwrr.2020.93025 241 TRV


https://doi.org/10.12677/jwrr.2020.93025

IR S

(+AH)

HEERE (mm)
BEEHE (mm)

0 T T T T T T T T T T T o T T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1950 1995 2000 2005 2010 2015 2020 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

N Eal EH
" ﬁ (+—A . Aﬁ ,ﬁ (+=8)
|

14

12

10

HEERE (mm)
™
BEEHE (mm)

L] T T T T T T T T T T o T T = T T T T T T * T
1960 1965 1970 1975 1980 1985 1950 1995 2000 2005 2010 2015 2020 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Fif Fit
650
600
- PRk
3550
~— Bk
E 500
3 ~ Pk
Py 450 -
¥ — KBS )T
400
— B SR AT
. — S T
1960 19‘55 19‘70 19’75 19‘80 19‘85 19‘90 19’95 20‘00 20'05 20‘10 20‘15 2020
Fip

Figure 3. Precipitation trend in the basin above Gangtuo, Batang and Shigu hydrological stations
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Figure 4. Runoff trend of Gangtuo, Batang and Shigu hydrological stations
4. . BYE. ASUKIHERESE

DOI: 10.12677/jwrr.2020.93025 243 TRV


https://doi.org/10.12677/jwrr.2020.93025

IR S

Table 2. Test results of precipitation trend of Gangtuo, Batang and Shigu hydrological stations
=2 [iE. B ABUKCA ERIBERKEBREER

i ks HEL
Hbr
Zux UF, KRR REN  Zx UF, RR4R RES  Z UF, I35 M

1 H 1.18 1.14 ENTES - 1.28 127 NTES - 0.87 0.88 ENTES -
2 A 0.23 0.23 NTE - 086  0.85 NTE- - -1.01  -100 AE= -
3 A 1.98 196 &FEJF 1988 219 219  BFEJ) 1988 -028 -027 AR -
4 A 2.56 253 BFEJ 2009 400 400 ®FEJ) 1985 1.01 1.02 ENTES -
5H 3.10 311 ®FEF 2003 2.10 210 RBELF 2004 223 223 BELF 1994
6 H 0.65 0.65 e - 0.65 0.65 NS - -0.11  —0.10 e

7 H 0.01 0.01 ENE - 054  0.55 e 2.01 202 BELFA 2008
8 A -0.04 -0.03 ARE - 0.08  0.08 NTE- 0.90 0.90 NTES 1998
9 H 127 127 e - 057 0.8 e 0.83 0.83 NTES
10 A 1.25 1.26 e - 1.35 1.36 e 0.37 0.38 NTES
11 A 1.56 1.55 NTES 1993 1.66 1.64 NES 1993 0.78 0.77 ENGES -
124 0.58 0.55 ENTE S - 0.01  -0.01 ENTES - -0.42  —0.40 NTE -
4 2.18 219 EBE LI 1999 1.83 1.84 FNTEA 1998 221 222 BELF 1997

AETKSCIE L FRIBAERE K UF F1 UB 2828 S0 B AE 1997 SFME, UF, m&EAT 0 Hiid ISt Bk,
TR IR A Sk LIRS B K UF, & A 8 MAM KT 0, IUF 5 AR 7 Aiidis A E L,
HHRE FAEH . UF M1 UB fhZbrA R EAEHR S AR 7 A2 X N 1994, 2008 46, e H 4y AHH.4Y
AR —, TCH R RARE

gi b, VT RIEA BRSO L R IRISAE R K R R BT, SR KT 1) 5 HE K ST R B T I A 8
K3 DA SRR foK B BT L, 0T B B K SO DA _E SRR FOK E 2R R BT . ER
SHIRE, SEEKITHER R, EK bl B 3. 4. 5 ABKE ETHEHRIE, R4 S7E 1988~2009 4F2
] HLA2 o, Tom s & PR Sk B ERIRE 8 AN A M2 EFHEass, BE40E 5 AR 7 ARk
FHE ETHESR, ARG R HIAE 1994, 2008 FE(ILE 2).

3) K4 R K. BIEKCOEERREIMAIE ETHER, HE MK R EE KN 0.05, RE
R EIEASCE TR ERR Zug NIE, M THEMNEGEXEN, EABERAARHE. AEKCHFER
W Zyx Bl 0, 6 EABURNBEESR. Hod, KRS S AR ZuwB8IE, 1 AL 2 AV 3 AV 4 A1 AL
FHEFHHIE, 2011~2015 5L 1971~1975 FARTEIG IR 739108 0.69. 0.65. 0.86. 1.82, 1.99, HAREHE
AR EFHES BRI 8 AR Zux NI, HR AN Zu¥IRIE, FHABEHAAHE: A8k %
A Zug ERALE, B THEESXEIN, FHRREHEAARE,

H 4 f M-K BRI B AT 0, B K SCHiEARI UF A1 UB #2828 A7 BAE 2004 F L, UF B4&{E K
T o (HABITIG A EL, AAHE LTS MK 1~12 AR UF, R&EEH KT 0, (HIUE 1 H. 2
H 3 A 40 11 AR EZ, AHEK EF&ES . UF A UB #2642 fihr B i 9 2002 4F, 55 2008
fE, B BT A 4 5838 SISTE 2002, 2003 4F, HE 03 A E e HLIBCHEGE .
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Table 3. Test results of runoff trend of Gangtuo, Batang and Shigu hydrological stations
3. [ B ABUKCARREBRIEER

S ek ek
Rty
Zux  UF.  REREER REA Zuik /R 1 RALN Zuk UF,  HIRGR RS

1A 235 226 WFEETF 2003 0.83 0.79 ENTES 2012 -0.01  —0.07 ENTES -
2 H 271 266  ®FETF 2003 1.22 1.12 ENTES 2012 0.37 0.30 ENTES -
3H 351 346  ®FEETH 2002 1.58 1.48 ENTES 2012 0.34 0.30 ENTES -
4 A 398 393  BFLEJ 2003 1.77 1.71 e 2007 131 1.27 ENTE -
54 1.07  1.05 P NTES 2008 0.70 0.69 e 2009 1.03 1.00 ENGES

6 A 105  1.05 ENTES 2004 0.32 0.30 NES -022  -0.30 ENGES

7H 1.06  1.03 ENTES - 0.81 0.78 NS 0.43 0.40 NGES
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