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Fig. 2 Diel variation of ion parameters of the

Yelanghu reservoir water
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LI 2 AR IR FE 1 NI, —BEFE 1~2 h N S8k,
IR R BSR4 12 h 22 AT, R TR 23313k 42
M21 emo 25 F, BURESUK AR WT 5 T UK AR SEF T
IR, FEUKIRA A TE A RN R AR LR
B (WLE4), HAEARMARAACHE 2P, P
HAGEE S B EERE (P<0.05), FWAATRER
SRR RK A BN, BT KR E P2
M, BEATRR, BAREZE (WLE2).

KAEEEFE R SR AR S 28 (CV) mILIR
TG AR A B 4 %o 30 RN B BOREE . AR 1 AT LR
I e et A S LD e A N 35 B N
HCO; FIK", 43510 28.57% #126.84%. CV{H FIk%
SEE KA —5, HARMAHCO MK, ¥1°40.09,
L 0.1, R BRI ZK PR 45 B FHE bR A Br il 5
TR/, (A TES, XnT e A8 bR e A8
feplos, PR A 2= .

R1 HEBHKESRFIERTRRABMENEE
Table |  Variation coefficient and fluctuation range of hydro chemical indices of the Yelanghu reservoir
bzt K Na* Ca* Mg* Clr S0?- NO; HCO;
SEIME 2.48 9.15 52.49 11.98 5.95 94.28 14.33 118.10
brifE2 0.21 0.54 0.91 0.19 0.20 2.92 0.46 10.22
S RECY 0.09 0.06 0.02 0.02 0.03 0.03 0.03 0.09
B S % 26.84 19.86 6.49 6.14 13.62 9.55 13.54 28.57

T AR n=36; WANIRE= (RIM—F/ME) ARKME.

3.1.2  FALEACIE AR B T A B K FE K S HL AL
FHAEY R A BARK RS RN
AR, ki . DO. pHE A SpC A5 1B i
FERARIE (UL 3) o X458 bR AT AH 56 &R 40 Hr
(£2), EHUKIES pHEM SIc 2 W EIEMAHK, 5
pCO, M1 SpC o5l R i & FIAS B E A OE, UiRHIR
AR RES /K — RS CO VR AR Ak, M TiT A,
IR PRI Iy i 25 5, BARRI R . 1 IE7K I
TR, COVREE Tl KK pHAE TR, ol
ZEh, NS IHE SpC B Th; 1 FH R A& A M 2 1
E AR IR EE AR AT K K Ak A BT R

R2 HEHEBLIBIREXRXER
Table 2 Correlation between physicochemical indices of

the Yelanghu Reservoir

¥&br  SpC DO pHIE  Ki Slc pCO,
SpC 1 0.548"  -0.286 -.518"  -0.045  0.422°
DO 1 0237  0.178 0324  -0.036
pH1{H 1 0.634™  0.784"  -0.814™
KR 1 0.475"  -0.533"
Sle 1 -0.296
pCO, 1

*: "FRp<0.01,

‘FRp<0.05,

AT A Bl R X A RO SRR PR AY (B
4, 2014; FIER %, 2015), HiEARN.
F= [ (K,max - Khmin)/K,,max] + [(pCOzmax -

pCOzmin) /pCOzmax] (2)

A, Kymax, K,min 35024 HIR &K, &5
s 18 = B B pCO,max, pCO,min 4351 A 24 i ¢
. A pCO,L A

M3 TH, AT pCO, BT A+
20.72%~24.83%, FIHMH4122.45%, FWK IR
SO 1RSI K B M BR AL 2 B B AR, (RS
L. BT ABFSE RN, BRiREEAR RS, A=WfE
FHRSEE K AR A AL B EL 3 (Parker et all.,
2005; Hayashi et al., 2012; Pu et al., 2017; L &7 i
85, 2019) 0 A ZAETHTH B TH K5,
5K — B CO, MO, W M Ak S 5,
RIAIRE BGR , KAAR R CO,F1 O, 17 ik BE 1 BRI ;
Ja & BT EYRS), KA E A VEHS
W AR R 7K CO, R O B, FRILH I R /K A4
YWRIHSEAE- IR CO,, Bk O,, RMrEm /e
W O,, B CO,.

&3 REZUI pCO,HIFT

Table 3 Influence of temperature on CO, partial pressure

Fisf 1) (K,max—K,min)/K,max (pCO,max —pCO,min)/pCO,max WA AT pCO, AE LAY FZ I K /%
2018-08-26 0.087 989 161 0.424 560 063 20.72
2018-08-27 0.087 989161 0.354 345 771 24.83
2018-08-28 0.108 749 062 0.498 812 766 21.80
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DIC F/R KRB i OB R, — 832K — &
YEFRIAE Py B (G382 5%, 2016), 7EpHIH
T 7.8~8.8 /KM, BRIR LA WILL HCO; HYIE X
e (LIBEE 45 1993). KR pH{EZAS b Bl
4 8.38~8.52, MJ{Hi N 8.44, [H It DIC v HCO;
FEFRR . IEREOUT, KRR, KRV HE
HAINKR T AT, K —EE A2 DIC
ez, o B K ZE i) DIC 28 Ak 7] g2 A= W e R )
g8, [HR, KAEMYEEEASERFIHECA (K
FRIEFIE ) #f HCO; ¥4k CO, (X518, 2001; 2=
3% ; 2004; Shen etal., 2017), & A LT AR
DO, HCOWREETRE; &ME, /KAAGY) I8 o P A
HHHAER U DO, JFK B iy CO, T s 1k N
HCO;, HCO; ¥ i, FrllHCO; 28 H &1
B . WTHTRTIA, A2 Wil B N Z2 AR R 7K SC
SRS, BRI 2 1 R 4 5 F-48
bRl shi IR AL, (HEtHCO; M5, 7 RS54
AL, AT IW SLA H HCO; 78 A K AR, T
o (LE2), RAYITERZEHCO, 2L R 2%
Ml PR 2

T E AR AR RN A= MR X 7K A 2 5 i A B R DAAR
Yo F A5k (PCA) K158, F4rh, PClp
S A pHAE . /Kil. pCO,FlSIe, $8/R TH)
IR sE ), Hoy 25 TTHRE N 21.66%, 5 3.1.2
N F RSO TR R E (22.45%)
A= (HHTARSCH M AP FXT L, A OE S

F4 WELEKERULIEFRPCAZR
Table 4 Principal component analysis results of hydro geochemi-

cal indicators in the Yelanghu reservoir water

ShR PClI PC2 PC3 PC4 PC5 PCé
SpC -0.441 0.632 -0.068 0251 -0.318 0.178
DO 0.158 0.641 -0.04 0283 -0.278 0.433
pH1H 0.954 0.067 -0.074 0.119 -0.043 0.046
KR 0.782 -0.042 0.061 -0.29 0.056 0.316
K* -0.159 -0.302 -0.305 0.729 0.116 0.027
Na* 0.4 -0.463 -0.163 0.344 0.035 -0.096
Ca* 0.204 0.296 -0.031 0.008 0.822 0.005
Mg -0.229 0.218 -0.406 0267 0.529 0.432
Cl 0.03 0.53 0.679 0.242 -0.056 0.198
S0?2- 0.026 0217 0.886 0.164 0.183 0.059
NO; -0.197 -0.25 0.630 0.028 0.415 -0.146
HCO; -0.088 0.702 -0.386 -0.12 0.155 -0.405
Slc 0.738 0.505 -0.309 0.021 0.131 -0.152
S 0.469 0.452 0.208 -0.029 -0.115 -0.525
pCO, -0.793 0.401 -0.126 -0.19 0.11 -0.224
TK A -0.066 0.048 -0.077 -0.731 0.081 0.464
LTS /%  21.66 1728 14.08 1022 897  8.19
ST ETRR/%  21.66 38.93 53.01 63.24 7221 80.40

— M, Z£—RHPCAMH). PC2EME A
HCO;. DO, SpC. Slc, <%, /T AEYIEN
XPIK SCHbER AL 2E B 52, HJ7 22 DTk 3N 17.28%.
B, PRERZERTAEMERN, X5HASEE W
R4t (Jiang etal.,2013; 5H 45, 2014; T 1E
K25, 2015; 5KFE 45, 2016) A[E, X0]fg50F
TR Z IR, APERRS A G, Wil g5 AR
WIKER T ANTAKE, SAKENINS S5 —©
A

FEPCA LR, PN R A YRR B
Z TR N 38.94% , WoRib A HAhZ R BT
KR KAL AR IE . £ 4 PC3MPCA RN T8
05 2 STk R, 43 9 14.08% F110.22%, Hop
PC3 i E A SO2-, NO;. CI'EE, PC4 iz
B ICAKAL . KA BPAME I, &R A A
FAERE S M VAR . TiEvk . BRI (45, X
SBIE B2t ALK R TS Yt A KR, QiR A
W&, PC3H SO, NO;HICIE T HLA Y
NG YAy, AR TR . R R
BEIAEE R (HER 45, 1994), RILPC3HE/R T
NG B2 o 1T 7K JZEAS 2 B JBOK Ao BURE 5K A2
KABKTE, I PCAFE /R T /K FEE K 50K B %
M, PCSHIPC6 Jy 2 DTl Ra/ N, ANHAFKME, 7
HATTIE .

zi BRTR, IREAR L KA A IR |
N SR JEE B B 7K 5 K S5 60 15 BRI 7K 22 7K SC
M ER A HA — Bsem, (AR T 5 A 4% E
BN, R PEAARNE R T2 A SR KA, [
Iz 8 ZF AR Z A, EmEEEA L
Jok
32 KEEERERMETURESMESE
321 RKAEAABEEIEEBREN WIFE KK
i1 8D F1 8"0 1) A% Ak 1 [ 43 51 2 -60.61%0~-57.17%o
1 -8.11%0~ -8.85%0, - I 1H 53 B K -59.44%0 Fl -
8.46%0. — MM T, HREE FTF, &BHM"0
FUH Z 28 RAE RIS, 58 B 7K 1 {75 7K (A 2
A (B RE 11 9%, 28 RAE AR/, WISHIX &4
B O FI'H (Clark et al.,1997), X itt6D F18"0 75 [
KNA BT, BB F RS BEAMTE
], oD MI8"0 X H R MR, WEHE (& S-
a), ST IR AR AR YRS W I A 1) - 5 e 3 BS
WK S SRR R 2R A I B &R

— Bk A SRR 2R AR TR R T TR AR
PRI, AW REA R TR FH AR5
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HAM ) EE R A (Kroopnick et al., 1975) . {HiT
SR BIAHOCHESE R, AEWTE T OB EHIR LT
ARSI R R, AEREMAE - A, S5 F]
R FEN ZE, AR EREA ZAE S (Mader et
al.,2017). FIR, EBHIAEYITEsh FZLOLEAE
R, PEIAE G, M ] 3 DL A A

5"°0/%o

F, W WEFERERO,, MTRFHEZ RN
£"0, MIMFEREIKIAEDOWE T, §“Ofmi,
ZIETE DO IS O K A &AL (K 5-b).
R, 7EER Ak Rt ] REE |, 7 BB ZK 22K
Ry R E AR W R AR E 22 A ER, JoHE
IR A FH R 52

—11.00

D

—110.45 =

19.90
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K5 %045 DEfLEH (a) F15"0 5 DOZALEH: (b)
Fig. 5 Variation trend of §'*0 -6D (a) and Variation trend of 5'0 -DO(b)

322 KAKAABRZRIEEKRE KA O
8D ¢ 1] LUE /R /K AR U5 K 2 ghad 2 . A,
51 A Dansgard (1964) # 37 [ 42 3k KSR K 4k
(GMWL) FIEBEWFLE (2017) #A7FMN LIRS
FEkzk (LWML), A58

oD = 850 + 10(GWML) (3)

dD = 8.346"0 + 13.49(LWML) (4)

15 2R RIS 1 7K P 1) K A 78 e 2k 8°0-8D 6 &
e (E6-a), HAXN:

oD = 4.796"0 + 19.06 (PDSKL) (5)

ML (3) — (5) A, BB K RZE
KRR AR IE S5 GMWL Fl LWML Y4 %k 2%
#i, H.8"0-6D {H¥ i T GMWL Ml LWML 5 F 7
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Fig. 6 Cross plot of 6'%0 versus 6D value of the Yelanghu Reservoir water(a); Comparation of

d-excess value between the Yelanghu Reservoir water and precipitation(b)
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Diel Variations of Hydrochemistry and Influencing Factors in the Surface Water of
the Yelanghu Reservoir in Puding, Guizhou Province

Wang Jialu'?, Ren Juan', Wang Yong', Li Weijie', Lou Zhao® and Chen Jia’
(1. Chongging Key Laboratory of Karst Environment//School of Geographical Sciences, Southwest University, Chongqing 400715,
China; 2. School of Resources and Environmental Engineering, Anshun University, Anshun 561000, China; 3. Puding Karst Ecosystem
Observation and Research Station, Chinese Academy of Sciences, Puding 562100, China)

Abstract: A karst reservoir is a type of semi-natural and semi-artificial water body. Owing to the dual regulation
of fragile geological background of the karst and human activities, the geochemical indexes of karst water body
differ considerably. To understand the variation processes of hydrochemistry of the Yelanghu karst reservoirs,
which are located in Puding in Guizhou Province, the diel cycles of geochemistry of their surface water were
measured for three days and nights. The results indicate that: 1) the ion indices of the reservoir water did not
exhibit obvious diel variations due to variable weather and hydrological conditions, whereas regular indices of
water temperature, Dissolved Oxygen (DO), pH, and partial pressure of CO, exhibited apparent diurnal
fluctuations. Under the control of water-rock interactions and the effect of the coal-bearing bedrock, the water
chemical type of the Yelanghu Reservoir is Ca-HCO,-SO,. 2) By calculating the thermodynamic parameters and
analyzing the principal components, it is found that these parameters are controlled by temperature, biological
effects, and human activities, as well as storage and discharge of the reservoir, of which their contribution rates
are 21.66%, 17.28%, 14.08%, and 10.22%, respectively, indicating that the influencing factors of hydrochemistry
of the reservoirs are multivariate. 3) During the study period, the variation ranges of the Yelanghu Reservoir
water's 8D and 8"°0 values were -60.61%0~-57.17%o and -8.11%0~-8.85%o, respectively, and the mean values were
-59.44%0 and -8.46%o, respectively. The 8D and 8O values were smaller during the day and larger at night.
During the day, the biological activity in the reservoir is primarily photosynthesis with weak respiration; whereas
at night, it is primarily respiration, which consumes a large amount of O, to obtain more light isotope '°O, thereby
resulting in a decrease in DO concentration in the water at night and a negative *O. However, a comparison of the
d-excess value of the reservoir water with the local atmospheric precipitation shows that the d-excess value of the
former (8.21%o) is significantly lower than that of the latter (9.64%o), indicating the main effect of unbalanced
fractionation caused by evaporation over a long period of time.

Keywords: surface lake water; water chemistry; stable isotopes of Hydrogen and Oxygen; diel variation; the

Yelanghu Reservoir; Guizhou



