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The hydro chemical characteristics of shallow groundwater in loess tableland and its implication to carbon cycle
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Abstract: We analyzed the hydro chemical com position, dissolved inorganic carbon (DIC) , dissolved organic carbon (DOC), par
ticulate organic carbon (POC) in the shallow groundwater of a loess profile in Qiushe village, Dudian town, Lingtaicounty, Garr
su province of Northwestern China, discussed the characteristics and controlling factors of the §"3Cpy and 6'* Cpoc, and assessed
the CO, consumption of carbonate weathering during rainfall recharge. The results showed that the hydro- chemical type of the
groundwater in the study area was the HCO5 Ca® Mg type. The saturation index of calcite (S/c¢) was above 0, indicating full
saturation but no massive precipitation yet. T he DIC concentration in the shallow groundwater of the loess area was 5 25~ 5. 45
mmol/ L and the DOC concentration was 0. 59~ 0. 62 mg/L, which were low er than those in surface water. The POC concentra
tion was high due to the mixture of loess particle matter. T he §"°C of DIC in spring w ater and well water ranged from — 9. 19%o
to — 8.90 %o. T his might be associated with the repeated exchange of C isotope during the process of carbonate weathering and
precipitation. The 8% Cpoc ranged from — 19. 99 %o to — 18.87%0, which was consistent with the isotope ratio of the organic car
bon in loess. The HCO3 ,Ca®>* and Mg** in groundwater mainly came from the weathering of carbonate in loess. A ccording to
the ion balance of carbonate weathering reaction, we calculated the CO, sink by carbonate weathering in the study area to be

2 82 mmol/ L. In other words,2.82 mmol CO, can be absorbed by carbonate weathering when every 1 L rainfall infiltrates be
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low the zero flux plane.

Key words: loess; groundwater; spring water; hydro- chemistry; inorganic carbon;carbon cyde

TR 75 8 - SR ARG 64 73 km®, ML RERfr
e+ A5 BRI 200 m BLE, SETEEX —
Ff, AR BRI RREED , 75 DXk 5 25 4> BREK A5 A Hh 473
A ETMAE. ERZ G R RE 3
CaCOs M & BRKT 2%, BEZEHIE 16. 1%, F4541%
FERUR & BTG 9 49% ~ 62%'” . B &
ST W, JEAE 7 A TR SRR R A BT o L
BN 2%~ 20 8%, I8 10 3%, KEBor #A IR
AERRERERD ; 5 — T TH, B X K R R K/ He
AR RAGEE ORI 3 B3 -1 [X K A g 2 22
B HCOs o X7 J7 TH ¥ 3% B 3% LB R 3L 11
TR AR 38 P i R B R (b 2 R, HoZad
FEHR BT B B IA IE 7 5 6 A 5 X 38/ A BRI AR
WHAEE IR AR L.

SRARAE o R 7K B RAR 85 3k, 38 R TR
KAL) KR A S BEE R AE AL
HR Hpoas g ETY . ERiE H AT, 5RER
7706 Sk [X 5 R TR N FROBIF 70 R B A B, B8 i X
DB A A R 5 SR K AT AL B FE e A2 W .
XS Y SR HROE T BR T 2R U4 B L IR ( A RR
EIREE RBRER) KRR RRE R A AR
Betth %) B e B VTR TN A S SR UL K 7 B
TIPSR (56 5 E 3 L 88) 1SR KK 2R
{EX BRI 56T RN BRAAE B 1 X i FRATL i) S
WL B SIE AN o A SCUAHR B R G5 JMUE SRk
b T R 1 SR K OB T B, T8 EURE 43 b
HR AR A VAR JCHLIK (DIC) & UKL A MLk
(POC) & AMA HUE(DOC) & & LA 8" Coc Al
8" Croc, 18 B 7K 10 ff1 5 B8 dipith 2L A2 25 -4 IX -
BRI AR, B R — D WR IR R E, N
T BRIV DA SRR R AR

1

AHEFE 3 3 A, T H N P R 8
JERLAK S AT (107741 08 79 E; 35 100 08 13 N; K
1), 5 et K s CE AR, BEH Beas S 5 kme.
WX NTE 1.1~ 15 km AZERK AR LR IE
SR, YR L g s B L P, s FE KL 1 240
mo BIF FCIX i B 5 i e Y 0 K ol PR 2 VA, 4R
A9 2 C; PN & 605 5 mm, FEEFLE T
A-9H 3AMH; ZHETFIERE 1 415~ 1 492

* 122 ¢ KXMFRSIiRMR

mm . KK B ANE T K, SR )5 1735 Bl
3l AR BRI R VA B R . BN KER
Hp R AL RS R DY I 2% Ptk o WIS IX B3R
ORI R KR 56~ 60 m, 55 /K 2 25 m,
BOIRAKEAN 199 m*/d "™, 7E8R X 34, AR
Xt R KA B A, R /KER I E 80 m BAE,
SR EE AN, L ERE, Bkl
L2 il LR E 1), B BRI B R g
(33~ 94 mm/ a), FMAFWIEK ™™ . BRIR DY R VA
Py 3 T AR ROK HEE( LGQLHMQ.
CZQ.YYQ; K 1), H+d LGQ M= A 0.43
L/ o b RK A SRR E RO R e, TE I L FE
AN SRR RR R B, 75 300 R) o« ARBFAIX T
T SRV RN, SN BRI, N R,
BJEICNE . XK QST 1B b & I A%
FIK(E 1) .

(1) BETE 3% - WRP t) 5 (2) Bt R ek atadk +
B2 (3) IR R BT e R (4) AR T A+
JABLERLZ (5) KO R AR T O A AR E R

1
Fig. 1 The hydrogeological sketch map of the study area
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Tab.1 The results of hydro chemical analysis of

spring water, well water, and rainfall

R LGQ QsJ LTY LGQ QsJ
Byt RIK Ik MK K Ik
KEEH 20120115 20120115 20120831 20130120 20130120
pH & 7.48 7.51 6.27 7.42 7.53
SR/ (Usean!)  508.0  501.0 - 504.0  505.0
DO (%) 78. 4 79.2 - 78. 4 86.0
T (C) 13.1 13.2 - 13.2 13.5
ORP/mv 284.3  265.3 - 273.3  233.2
K+ /(mg* L) 0.77 0.70 0. 30 0.51 0. 69

Na* /(mg-L!) 22.00 21.96 0.58 22.08 23. 64

Ca* /(mgel’) 6417 61.03  1.06  70.13  69.07

Mg?+ /(mge L") 19.87 20. 36 0.01 21.33 21.10

Cl /(mg*L1) 5.5 4.49  1.25 445  4.09
SO% /(mg/1) 1224 480 3.00 7.07 7.55
HCO3 /(mgeL’!) 3200  317.1 597  320.5 332.2

NO3™ /(mg-L'!) 10.04 11. 00 0.92 12.57 11.91

NICB 4. 84 4.74 - 2.34 5. 34 5.31
Slc 0. 39 0. 40 -3.39 0. 31 0.32
Sld 0. 63 0. 68 - 8.46 0.29 0. 30
Slg -2.5 -298 -457 -272 -274

T TN T B ARHEIL NICB= (TZ+ - TZ- )/ TZ+ , TZ+ = Na+ + K+
+ 2M @2+ + 2Ca2 ,TZ- = C} + 2803~ + HCO3 + NO3~ ; SI. N J5fifatt
ARG ST d AT ABAIREG SIg AFBEWRIREL WRITRECR F Phreeqe
A
3.2 #TFKDIC,DOC #= POC 4%

HR/KEI DIC.DOC. POC 455 W& 2. Hrp

LGQ 1 QSJ 1 DIC A 525 mmol/L 1 5. 45
mmol/L,DOC 4 Q 59 mg/L 1 0. 62 mg/ L. LGQ
I POC (0 78 mg/L) & BALT QSJ ( 217
mg/L), X &K N LGQ H#& T L 3E (LE L)
JZ, B YNR N . AL I Q ST A5 1 45
AP TR, e K I 3504 88 e/ oy - S UKL ) T VE,
SHH POC B

2 DIC.DOC.POC
Tab.2 The results of groundwater DIC, DOC, POC

DIC DOC pPOC DOC/

KA TR
-~ m*iagﬂ/(mmo]‘]fl)/(mg‘[fl)/(mg'[fl) POC

LGQ J®7/K 20130120 5.25 0.59 0.78  0.76
QSJ  JF/K 20130120 5.45 0.62 2.17  0.24

VE:DIC= H,CO3+ HCO3 + CO32 , {H* pH= 7~ 9K}, HCO3 #& DIC &
BAFE R 24

WARE R K DOC EALT R K. ABFF
KRS TR « 123 -
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Tab.3 The results of §'3Cpy and 8'% Cpoc
ENit) H 8B Cpic( %) 83Cpoc( %o)
LGQ K 20130120 -9.19 - 19.99
QsJ K 20130120 - 8.90 - 18.87
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