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Table 1 Locations of sampling points in various water bodies in the source region of the Yangtze River
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Fig. 1 Temporal and spatial variation of water vapor source based on back trajectories in the source region of Yangtze River

1F AR A 5T R A R oA R W, B X KRR R AT
43 R PO ZEP L P KR B (28, 13%) L 2= LI IR
(18.75%) VG NI i —Z= KR it (33. 33% ) A1 PG XA
Ti— R HUERI (21. 88% ) o KX FA /K FF Y Tk %
IR 12.97% (41, 56% .19. 95% H125. 53% (& 2) .
PG XUER 3 X C1U A KT o3 ik d5c K, o3 kR 0 ) R
50. 19% F152.99% . Z= X FF 3t 3 2 X6F NH, e B &
FETTERVE T, 1E2: 7 RUBA 3 — 28 IRUBA 3 X 18 R
B BTk 5 K, %P FONO,™ SO, | Li" \Na" ,\Mg” Fll Ca™
By o7 Bk 4 Bk 51.20%. 41.60% . 42.30% .
53.68% . 40. 36% . 40. 22% F 34.20%. [&] i}, NO,
T P KA R M A I Tk . RO TR
AR 2 RUER UL (4 TR 5 2 i) 32 9 ol 5 R VTR X
K B KA RRAE . i T PSRRI 2ok A PE T,
P9 A e T 52, K B8 YA ke, AR K v iy 2 22
Hb A2 R T AT RE R EORTE TPE W T R IX . K
B2 N SR =Y B N N R S K B S e e
BV 7, B9 DX R K i Y 41, 56% 2K H 282 XUIFR i o
SR, T ey b A 3 1 5 ), g e Y5 X AT 9 DX K

KA 2EA A — R B RZ I E PG AR 30 A 2 XU 3t
FERFFE X B K A2 v ke 25 Yo PR E
2.2 IKERKKULFIFEIE RII/K T 72

iz FAR DG o3 AT B AR R 7 1% L Gibbs Bk, XK
VLR DX A8 SR 0 (R BRI VK1 48 PR 4 vk )1
A5 I VK)I) VK5 Rl K B T AR R A
FH ST X TCALR Bk 3k & A, VK5 Rl K pH
)7 Y9 {H 2 8. 34, L T R A {8y 171. 51 us-
em™'; B TR JE Y A - SO >CI>Ca”>Na™>Mg™ >
NO,>K">NH,>NO,>F>Li", H:#h CI", Na*, SO,” fll
Ca™ B TR R, i a1 87. 03% . 3 i X A
FE X VK KR B T A R B S g
DX VK il K B KAk 2 8 A7 78 R R TR 6 7 55
A2 IR B (B 3) o RERIEVK)IT VK @loK 1 7k 46
2 FR IR R IAE S, & Rk EEE 2
oA WAL VR R 1 el TR k)T i ok 4E %)
MYRE S D, B DAL A AN JRAR W 5 . 3 o Mg™/
Ca™ 1 Na'/Ca™ i LR X 73 ¥ B 8 A B, R TLIR X
) Mg™/Ca™ Fll Na'/Ca™ 1) HLAH # 341% , & B IF 98 X



292 i JiI 7 1 44 %
=
[ ] ‘4‘-‘ [ ) s o
Meok(297%) @ © @ @ Wk (41.56%)
So!
; ) oW @ B 1) 0 © ' & s
PRI GZO.ZS%N'ﬁ 50-19"4 20.13% 15459 029.31%'3'5%'0% 15'03%_’ 10-33‘V.n 0.39% 13_1;‘15% @100 0.00%
Na L Mg G & 8 g v @
noge  201% @ 52,%% iﬁs% 0 g 2554% BRI o 216% @ 140%  145% @ .17.’0%
wil \ o\
TG

(b) =R

(a) P4 R
odis.
D
§ ® % mk(995%)
PERIRTE @120 7 @ NO.

o _ 30.715& 41

'ﬁ@ N&H"l M’g‘
4036% 26.73%9 17%4, 4\052%\
g 252

[ N N J

T SO -

NO,  No. Li

60% 53,185, 2. o sgs%
ca

0 g3420%

9]l

o
T ‘ e066
§ ° ¢ klssw eee

4 o o L]

[ @ NO o) :

€15.94% NO: ' NO, @ T8 @

7RI - .;@43.790@ 20.89% 47535 Cisgw'u'7_‘s'%
W o Sve ® [ & ca

13.61% Z32MEE 1,00, 0 g236%

7.81%
o\

St wil

R S SRS RA SR

(0) TG RER- 2 IR
&2

(d) PRI - R BRI

FAT P FER PRI A A Y
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atmospheric precipitation in the source region of Yangtze River

1000 p & & TEF3RKII a 10¢
o Il RER LA
& ErkIek)1| , NI S
‘a N 4 a ':’“ :‘" -
= 100 'F ‘A“%AAA ALY e, M
2 5 . 2o
a on
A = o1}
10
. * ZTLIRIKI
. RIE o gk
0.01 F A EBRIgEK)I
0 1 1 1 1
02 03 04 05 06 07 08 1 10 100

Na'/(Na*+Ca?*")

(a) TDS5Na'/(Na+Ca?")
B3 KITHEXKSREK TDS 5 Na*/(Na'+Ca™) 1) Gibbs & (a) Fl Mg /Na* 5 Ca®/Na'fi#E /K . (b)
Fig. 3 Gibbs-type TDS versus Na'/(Na'+Ca™) diagram (a) and molar ratios of Mg**/Na" and
Ca™/Na" (b)for glacier snow meltwater in the source region of Yangtze River

VK B K R R R TR A A S A
fgre? (Na™+K")/CI Y Fe I K F 1, X i Ak
FURE B2 $h 57 W) 18 i X vk 35 Rl 7k ok Ak 27 45 A Y

ST

Ca?'/Na’
(b) Mg*/Na' 5Ca*/Na /R kb

N T BRI T Bl KR AL 2 Rk AR SC
VEFE T 5 0K Ty Rl K K Al 2 AR 5 2R e o U0 <
e D GlLEE LK DX R g 388 2 A Y st )
vt il Mok s e 5 LR W52



134

PR BT KM RHIE AR VTR IX A 250K SOk 5t

293

B) Y ¢ 28 & L, BT ST IX 6—9 H H HRI A 28 fk i
RETNEEE LT, vk SRk K2 E#R S H
R ORI AL, 6B K IR 5 B BRSO 52 ma A
RREKER . HIRE 5 UK S Bl K b2 RRE 1 56
AT LUA Y, B IR 0 T VK K AR I
AR, X B VR FE AR B AT . 6—8 H ARl
2 LR, 8—9 H 2R TS, 6—8 &5 Fifk
B2 TR, 8—9 A48 ik g2 LI (A

4) o Mg By AR AR Ak 55 B KT RLA B HAD BT A R 1
AR AR Il 29 AN — 250, X ] BE R BRI O KR4
U2 B WG AR B . SO BB, 6—9 H [
ZK A A X 8 B8 5% SE 98 I i 14 A Al R 3, {ELRH X3
J3E R 7K B X UK S Rl AR R Ao B s R A
P TR , DA K et R X B2 AR A AR AIE 45 vk 5 il K
KA SRR B 5 R R BT A X VLR X K =5 il
IR E R IS AL/ IN (15 4)

T 12L @ 15
— [Su
1 Sk : l.OE
24t m 7 7 ’ 203 7 - 7 7 =
= 1500 5, 3 1300 2
1000 N ﬂ 2
§ 500 2 o S N 500 3
~ KW O =G 0 =
; 5 3y -
- =3
230 F = 4 = - = ~
S P A iz 2 1200
Z ﬂ%ggg fn ~ = — % B iéOO 2
B &
Z 32000 “
- = = BiFzum . . o B
) - 2 ° 2000 2
2 4000 | % I EI 1
7 6 7 8 9 6 7 8 9 B
R ER/:s
(2) I+ (b) FHE ¥
& 250 /o\
= 240 — o
= 200|E o
159
A 12 5
U
e I
% 26 .
£ 74 E * *\
=72
20 * ©
= . 72 8@
0/0\’/ Elg.g E
L T )
= 4
BE L,
& 6 7 8 9
R
(o) R EF

B4 VT IX UK Rk S 7 B 5 U T &R

Fig. 4 Relationship between ion concentration in glacier snow meltwater and meteorological factors

in the source region of Yangtze River
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Fig. 6 The conceptual diagram of hydrochemical type and recharge source on river water in the area with elevation higher
than 5 000 m (a) and from 3 500 to 5 000 m (b) (HT means hydrochemical type )
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Research progress of ecological hydrology based on hydrochemical
characteristics in the source region of the Yangtze River
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Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;
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Abstract: Under the climate warming, the severe melting of glacier, snow and frozen soil, which have resulted
in the evolution of runoff and the generation of water cycle mechanism in the cold watershed. By summarizing
the research on the water chemistry characteristics of various water bodies in the source area of the Yangtze Riv-
er. Research progress of ecological hydrology based on hydrochemical characteristics in the source region of the
Yangtze River mainly includes: (1) The water vapor source of precipitation is mainly controlled by westerly cir-
culation and monsoon circulation in the source region of the Yangtze River. (2) The hydrochemical characteris-
tics of glacier snowmelt water is affected by the intensity, duration and fresh snow melt water of melting water.
At the same time, there may be hydrochemical exchange among ice snow melt water, snow cover and glacier
meltwater. (3) Supra-permafrost water is supplied by precipitation, glacier snowmelt water, and ground ice
meltwater, which causes random fluctuation of hydrochemical characteristics. The area with an altitude of 4500 m
is sensitive to the ion control source in the study area. (4) With the increase of altitude, the dilution effect of
rainfall direct recharge on chemical ions in river water gradually weakens. At the same time, precipitation from
4500 m to 5000 m has the greatest effect on ion concentration in river water, while rivers above 5000 m are main-
ly supplied by glacier snowmelt water, and the changes of precipitation and ablation period have little impact on
hydrochemical characteristics of river water. The research results can provide scientific basis for more systematic
understanding of the hydrological effect caused by the change of underlying surface in cold region and provide
decision-making basis for rational development and utilization in the cold regions.

Key words: the source region of the Yangtze River; ecohydrology; hydrochemical characteristics
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