R HERRAMFRE A=A RN ER R

s L, HEB Y, BRY, kT BEXE e

(1. FAFERFEAAFH B B KNG BULES 6 TRBART Suh.0, 5B 550001;
2. FEMFRRMBRAET SH AU AKX E QLR E, 5 550081;
3. AMAFHERFEER, B K 400715)

BHE A AZEABEEATIERABRARS . AE 51X KL E ok FREER D% R E,
AXUPEEIEFFERERERAE=ATNTREAZEFRB AT AR, RAFEK
EZ R, EITIREBE 2015 F 3 A~2016 £ 3 AKXERS. EETHATFHRENS
NESHRHRERE, £8 07 E2RBHKILERSTRN, HEHZATERBHRLER
MOEEN 46.91mm/ka, HHRMEMALERG TEHZERFALERMERAY, HHUA
KERENRB L ERBOLSHMERE 38%. XTERFENEEBREMLT, T
HAREEHERE LB REHH EZBRTES. AMEA A RENERER YW
FUhFHhEZNEERR.

XRF: OnE: LFERMER, KLFBERE: ERFE: BHES

BEEELFIMERNUERESBFRARPH—RELAS, BAIRKHNRESBX L
SR RK A BT INEN BB AZ N EGNEE, FANRLEBRSHHEAHAENE
Ko BRRHENOLERMERTREREAIEEKREE. Corbel (1959) MimEXEL
FIT 8345 B ABHHE IR (69°N, 207°W) AL X458 T AR EH X (L2 WAL =z,
HREF—MHEAKEMX BHEZLAR NURAR. REEZSALE 20 42 80 F£RKE
FERMRAEIHEARD, RIBEABMEEHENEETR. TEES (2010) PigH
KA CRBHEUARERNEERFIRE R B OMERNTHE, AR E
EEERATHER. BEEMESKIE (AMS) BARM K HEERE, Matsushi 2 (2012) ¥
AFRATHFEREZE *Cl GEHAAXAEREI TR S B XERIE L2
TIEZE N 20~60mm/ka, BiZHERBHAUHEREAREESUNUBREREFLNAZH—
E MRl

R, LR AFEAEAREHMXFAKRESAZESEIXET, HTFHELE[=
EHRBUALFBEZHFANRLZR. BRKZE (2006) R BABRAZ AKX R AN
FRHRMEERTTAE, BFBRMXBRT A=E), CHETXERNEKRE, MAT
Az & FERNBTFRRAE /NS LTI RKSCERE ERKILE R 2RISR, tn E3)
WY EENEEY, TURGHERLZERHMERTEEEENAL. AN, CHENE
BERY, BREEMNAKREIATENTERY, LARENMLEHERSERESD, AKx
EHNBREEEATFAZEY., B, ZEREMT, AZENBARERELAKRES
20~30% M, R, BEENAREERESHEMEENESTRNE RS BELR EEHT
BB, EELZHRKIEF SIS RRAE.

EFUENR, AU E RS ERTEAGARAR A FENAAR AZAREN
WMRKX, FIAKLZLCRFKLBSERK, EETKUEESREBLIE, AT AGEERMER
FiEMEM U, REARARERBAEJIERFATEAR, fAETRGHT A
SERBANERMESE, UAME A S LFRMNARAK LN TRE € B AAE
B H SRR KR .

1.5 5t X BEBL

ESHWH. BFESTFHRITHEB(016YFC0502606). EHEXARFMERESHIE S 41673129). BEFKFHOFSIEHUTE
(M5 £[2017]126 B/D17016). WM AR AETH LI B (@FA LH F£[201517775 B). hERTEHISHER LR QAR HER
PFEENRYNRE.

H—EEMA: AN (1994, &, BIHRE, FEFRFAIHHEZEE™. E-mail:869083332@gq.com.

SEREE: HHE 19812, %, Bt, BEE, HAFRDERFBSHFES. E-mail: xisoshizhen@gznu edu.cn.

B (1979-), B, @L, BHIRA. HAFTAREEFRSKICER. E-mail: zcchampion@qqg.com.
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WHREAREMNARE, 2 EHEnFERit AR R =Mz FH—NFR
B, ATHTEEMNEEABERE, ht B H7 TR R FA & R METEE L E B RF
YU, b ENRRMBE—REE=FANTEBKX. BTHEREEREBETEE,
BEEBER. NENE. BKEHRHDTERFLBBESBKEITS. FHE 16°C, £
7K#7 1220 mm.

B st Rt RS EE 1), KE4H X R 600 m~1250 m, ‘PR 912 m.
HMARE, HIBHE, RA—NMNTREDHPERFRAX . £RERY 4920 km®, &F
SRNEKERE, BT HE/NMNTRBRAEA. 4ERAMKBAAKENERRFEER
HATHRBRKREN, ZFRBERTBY (4527km?, 92%) HWHERALBIIXA. ABKA
ARSAAZEM P ERERA L BARAZERKRAZERY (B2, 1.

RNARERFRERIE /

IR RS ANE - &y R
F1g 1 ngltal elevation model of the study area

WY
D+ WS KR

O O | pmEeaRn e | BARSESRE A S TR & rhmens
* k2 Or  EEEH — R paregy PO VRRRNW
— B i WA BRESLRE A FHEEABTINR ¥ FREErR . =n
B seman CEok  SEATALS — ERrENATER X srenre "¢ ATHR
—— N B €  REBRS | A ReRERE Iy STERR

B2 EMAREASCURE (BRME R BERMAXEFER, 2006, 2013) 314
Fig. 2 Hydrogeological map of Huangzhou River
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x 1 EHAREHMER B EZEIMLITER
Tab.1 The strata and rock types in Huangzhou River Catchment

&% RS ERm HURE WR b WG FE AT
KEH  Ond  222-228 BRERKE. EWHBRRKE 2738 0.56 /
aEEA O 30~65 XA 119.53 243 /
WA Op  107-207 TERAVHERE. LBAZE 23082 4.69 2.85
FIRA €,,0] 528~1141 AnE 1744.61 3547 35.47
BAKE  €sh 200438 AxE 2481.82 50.46 50.46
HWEAH Eg 2~12 HEBRMLE 7197 1.59 /
RIERE €y 28~398 TMERERE, LWAFENE 23648 4.81 3.23

= it 4918.62 100.00 92.01

#: RPMESICEET (TRBER) (2014)

2B E
2.1 ERE

EEMAH OMEZE T 2 4 Solinst LEVEL LOGGER K i B Zhie F X (& K4 EF),
BT B3HeKERESPHEOAXNKMEFKESIE, Ga3ERK RRREEREN 15min, I
FPERE B0 0.1cm F1+0.05°C. BITK X KRREEANRELEE, EHER EBRTHM
KEL (D) EHE (Q) Z@EMXRiLk, #AMEEENEMIAENTERIE.
2.2 IKEERE RS HTRIR

HAXKBEBTRE, BRIMS KA GINER. FERMA N ORERE, HCO, KE
FREREAEFIEERE OFF 0.05Smmol/L), Ca®'WREH Ca' WA EEHE
¥ Img/L). AN AEEBREHN 50ml BEERZHEEREEKE. FRWRIERE
J&» MANRBARTE . EEBEHTRIE T HIRAT, KPFEMA 1:1 9 HNO; KK R TRk (pH<2),
SR JGHE1T ICP-OES (AR S S H FANREHIGES) 4047, K8 M2 WRE GF 0.001mg/
L). BEFRABFAIEN JCS90) #TaH. Ul LR R K F IR 2 SR RE
WEMFERF MR FHARAMAEMRAEEXE LR ESTRK.
23 B AHRBNLF R ehd R E H3

B ARBAFESHEMAU LR E RN FERBE NN A HRNENSE
FHIWRE, TUBNRERBGEEENT A ZERENLEREE. BAEHER: FIARS
HAENFSEESTHREREBEYE, RARSOTESH —MNKXEAGEENSERIEK
B, AGBREAZ2FE. HEER, 1HEBENIRENLERMEE. HEIRT:

EWARROZENT HENRBN 2%Eh, AERE. BEHTHRERARNNE
4, AEHELRETNELEREE, AXAZSHHERARRHA CaMgy(COs),. HUT
EHR:

x+y=2 )
x:y=(C1/40):(C,/24) )
M=40x+24y+120 (€))

rm=nyly= C,/ 24%(Q0)/y B r= n)/x= C J4A0*(Of)/x (C))

BAAR (D & 4 RA[f:
m=Mn=5*10*(5C+7C,)Qt )
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K: C; N Ca " BIRBRB (mg/L): C: A Mg HIRBRE (mg/L): m 3} Ca,Mg,(COs), 11 A
BB (Ke): MR CaMg/(COs), KIE/RRE(g/mol): Q NHEms): ¢ AAKFE(s):

Va=mip (6)
H=VJS ™
R=H*12*10° ®)
XEBIAR (5) E (8) Rl ﬁaz%‘ﬁiﬁﬂqw%ﬂmﬁ$mﬁﬁf\ﬁ
R=601(5C +1C2)/10%S

X+ v, 88 isiumaﬁ CaMg/(COs), &h3: H A ATtk Ca,Mg,(COg)z BE: p RATE
RN EE (glem®): S HABEKEREKn?): R ALERIMEE (mmka).
&R
3.1 REVHHER

HAHERMEKA-FEXRME, BKABSEROUTIERAOEN RS FEAMERERE
BRAREE (B 3). ERREPKAS, FMMEOKE. REHTAITREHMRE,
KOMFEREBBA, BRERZE, KURERE, RERERN RVEREHNATAEE
ARRBRA A RAGBRERENIFME, AULXTHEHERGR.

TSI, 2015 4 3 AZ 2016 4 2 A& A OWE N TFERERN 0.95m’s, FKBH
2K 048, RHRFIRARBATE.
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Fig. 3 Discharge in the outlet cross-section of Huangzhou River

32 AR ERBAILERTTAIKUZELERER

RBAZ BT A (RHRFRLFIaE, chemostatic behavior), L ERIGAIF P BE TR
EHRLBET M TRENEE (—RAMEES 9 B4 (BRE, 2017) 41T
UARAEAENHIRTHE O. [HCO; [HFREMESHEBICER CSF HERLER, RIAE
REEHP, HE O KX FEREZZ A THCO; |ETRERAXBRIE, THITHER
BTN EBBRICER CSF MBS HEMIAMUY. R, UETRFHREIERE
BRYVAZETE, RAit, FLENFIERABZERBETHAE —Ekiatt.

Hix$ K f/(em)




Bl

i i

A ik (x/X)

%]

B fae
B 4 fimeR R R (B &, 2017)
Fig. 4 A variation model of karst related carbon sink, discharge and bio-carbonate concentration
AXGit TARBELIEMNMAZERENERE. RHRENS. &. KRIARE FRE
(R2). HEGUHRMAEER: AERNENABRENZZRY (0.7~-133) TZH/TH. &.
BRERARETRENZZRH (0.1~02). BS5 BRETHUNAR-BARETEXER.

F 2 BMFFR H O KK ESR RS T
Tab. 1 Statistics of the hydrology and hydro-chemistry of the outlet of Huangzhou River

HCOy#  Mgh# Sle Sid Pco,
Rt FRmiE AiHilk ;4 B Ca™ ¥R E /Pa
/mm _ /(m’fs)  KmglL) /mglL)  AmgL)

20153 32 0.361 268.4 28 54 1.30 2.49 28.77
2015.4 104 0.424 286.7 22 48 1.27 241 35.08
20155 206 1.165 250.1 20 48 1.26 2.39 33.57
2015.6 277 4.413 2379 20 42 1.09 2.14 51.40
2015.7 155 0.654 256.2 21 42 1.10 2.16 5420
20158 140 0.879 268.4 30 46 1.05 2.17 6324
2015.9 87 0.856 270.0 30 46 1.06 2.17 63.68
2015.10 95 0.644 2745 30 45 0.95 1.92 7430
2015.11 45 0.476 286.7 31 44 0.96 1.96 73.11
2015.12 71 0.733 311.0 31 49 1.03 1.97 63.53
2016.1 27 0.384 3355 30 48 1.08 2.03 61.52
20162 19 0.363 347.0 31 48 1.13 2.18 58.08

H#: Sk 5 SId #H ¥ A S B xR NIEMEST.
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Fig. 5 Variation of the hydrology and hydro-chemistry in the outlet of Huangzhou River
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BT I, ERFHE AR EREAEARBARERRAE —EHFisbidt R 2,
5). XtRE, FASNESHENFRERENKN B FRNGSED TIRERIETLL
BEAZENLERMER, FHEARIETRA—CHKE.
3.3 hERIhEREHLER

AL 2015 /K3C4E (2015463 A 1 H~2016 453 A 1 B) Xkt EeT B, PR E
SHENFELENESETOANRERE, SHT7THENTAZERBNILERIER.
BRI S 0K SUKMF S HERE 2.

BEARN). QrEExS5yHE, BAHAKXG)HEH Ca Mg/ (COs), KIERREM),

THHERLE 3.
R3I BHAAZEREAFHMEETHPRATHER
Tab. 3 Calculation results of intermediate values of the chemical denudation rate of Huangzhouhe Catchment

B# C,/40 Ci24 x y M
201543 A 1.35 1.15 1.08 0.92 185.28
201544 A 1.20 0.90 1.15 0.85 186.40
2015%E5 A 1.20 0.84 1.18 0.82 186.88
201546 A 1.05 0.85 1.11 0.89 185.76
201547 A 1.05 0.85 1.10 0.90 185.60
20154E8 A 1.15 1.25 0.96 1.04 183.36
201549 A 1.15 1.25 0.96 1.04 183.36
201510 A 1.15 1.25 0.96 1.04 183.36
201511 A 1.1 1.30 0.92 1.08 182.72
01512 8 1.23 1.27 0.98 1.02 183.68
201641 A 1.2 1.25 0.98 1.02 183.68
201652 A 1.21 1.31 0.96 1.04 183.36

EAROUHHEZAXEAZTANLERMBEEE 4. AHARBEKERA
49.19km?, AEHMANEER 2.60gem™™. FEARO)THEBT R ERBE(E 4). BHR4T
&, 1€ 2015 4F 3 A~2016 £E 2 AKXERN, BREHFBZEFRAEFMERERN 119.79

tkm?/a, {LEFHIEES 46.91 mm/ka.
%4 EMTEZEFBAEHhER SHMER T HLER

Table 4 Results of the chemical denudation flux and chemical denudation rate of Huangzhouhe Catchment

Ca®"¥E  Mg"kKE Rig%iE

a4 ANmaE Flrhgs
/mg/ L) Kmg/L) ) e men/ka)
2015438 54 28 0.361 22528826 21.14
2015464 B 48 22 0.424 216504.58 20.34
201545 A 48 20 1.165 592863.84 56.38
2015468 42 20 4.413 2001736.80 191.14
20154%7H 42 21 0.654 312673.74 29.06
20154E 8 A 46 30 0.879 517948.99 48.72
201549 A 46 30 0.856 488125.44 46.98
2015410 A 45 30 0.644 375163.49 36.40
201541 A 44 31 0.476 269583.55 25.48
20154E 12 B 49 31 0.733 453514.72 42.32
2016418 48 30 0.384 231413.76 22,02
2016 ¥ 2 A 48 31 0.363 207828.25 19.76
sk / / / 5892645.41
BUER / / / 119793.564
RHE / / / / 46.91
4.5 518

KA B ZEFBH UL ERRERN 46.91 mmka, AWSFRILLEIHBEL K
N BRRSAFN— B FRRBTH LS (5. KZ% (2006) I HEIRE =
BHXR QB FHRIRET THE, HKEN 119 mmka, 257U LHER S M RS2
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FHEERHEE, REAZIMERETH TR AAFRIMES, HiHETHESR
Bl 2R, BRARBHBRERMGE, MERA 13 MRA 1961 F 6~9 AKEEEU
RBRRGE. KT HEBRY. BEERER. 2aFESHTHEN, RKREBRX, Ul
E5FEMMAREE . BERE (20000 M AEEERE MR EREN D EIR S
IS X B ER, BHTHRITETER -8, BAAETHHE.

S5HEMUSEEA T HEMSERZ (BTEILEZ)IANRE RAR) KRS EHR
Ee, RIL, WHA B ZEHRBOLZERIMER SHUSBERG TEZERERRBLER T
EEMY, WMBRATEHARAN 44.45mm/ka". ERAIRIRE 42mm/ka?”; BARHLIA KE
HEMRBOLERIMEER, WBEEBEREFIRG 24.91mm/ka"", BIEE ) A RE R
f9 36.08mni/ka. %52 8 RERM T RAIFZEN 41.05 mm/ka", Lt Bono 1 Percopo (1996)
RUGEE 5 KF P A8 Aniene 7] E#HIL AR phE R HE H 14.65%.

Gunn (1981) P3¢ 5752 Waitomo 7 K& HL X (4L R Mok TR, B A4E
A2 RMEE L 6lmm/ka, ZETU S HBRNMAIRIRSE LRFBZRMLERMEETHBL,
EETERETHENESERFEE, FHRFTEIZX 2370mm, B Waitomo AKAHX #— 2R
B kLkBEE, #H— BT NAKEHLERIM.

BT XA RRE AT HUSERSG TREGRATBNKILEER, TERT
HUSBREZS THOERARFET . TEEITE S, BKEE. THFHARR
EREREBRA—RETRZHN LTS RA T U E IR IR TR A BRI LS
FMERER . X[REHTEMARK Pco, Z4 T, A2 BBTFEEREABEN HCO K
B (E&HR, 2009) P, ESRAAZEEROLEFER, HEERRAZENLES
MERERRE. A, BTFEAZERBREL, ZERZHT, TRAFRADR AT
RUEARERKXMREWEEK-BE-SKNRAMHEEER, ZEXETURE
CaMg(CO;),-CO,- HoO Ak RIAFIFHRE, M2 hE¥BSTAAKERTAZEFR, A
BEMRENRRT KERRENERE. TEEAXG TAZENARBEERATFARSE
20%~30% 1, BAEESNBALERMEERR. XEEH: EREREL, AREZHST,
BRLSEUAIHBEBRTITESRSB A EERMEXRRRNRARRA .. ZH LR BB
TANEEAANEEZABMERE. REARZIINRRE.

5 BEFANTAZERRAZMEE SHEHRBEERRORT T
Tab. 5 Comparison of the chemical denudation rate of Huangzhouhe Catchment with those of other carbonate

catchments
b RE HHFREAER
HEEH ut (mum/is) R PR /%
’ — APr5
FEF RN BAHT=E 4691 (2015.:2016) /
P BZE2AX, S8 RIS
BB R IR 42.00 (2005) 11.70
BEENE, 882
AT o 44.45 BREBE (2000) 553
. KA. ERKERR
EEBER SR RRESE 41.50 ERE (20100 13.03
g BRERE 33.00 BREHE (2005) 4215
o [ $l 22 B b R B
L (Al =BRERKE 36.08 BTSN 30.01
(1979)

BHTHEIR BRI RREAKERE 2491 ¥ (2017) 88.32
wAHBLE R SRR RRERKE 33.96 ¥ (2017) 38.13
KA S Aniene 7] AXRERATRE 40.00 BonoP (1996) 17.28

762 Waitomo RAKkA 61.00 Gunn (1981) -23.10
5.4

1) #HEZERBNLEMEERTEARN: R=601(5C,+7C)/10°S. RE R A
EFIEE (mmka); Q IFEmYs): ¢ IAMES): Crh Ca' MREREmgL): C;
MR BIREme/L): p NEZERMENEE (gom®); S AFHEEKER (Kn).
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2) UGB ARERE A ERE LHERMH RS ZERETA.

DHEERIA A S A RBAZFMERN 119.79 tkm%/a, b2 F & 2% K 46.91mm/ka.
BIEAMAUSEEG TRRERENENERE S MBI LEMBREER.

4) EHREST, KBERAELUABBRTESRBEAZARBAEHMERRR
FIREAER.
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Chemical denudation rate in a typical dolomite catchment: a case
study of Huangzhou river basin in Shibing of Guizhou Province

HE Jianghu', XIAO Shizhen'"*, ZENG Cheng?’, DI Yongning', LAN Jiacheng', XIAO Hua'

(1.School of Karst Science, Guizhou Normal University / State Engineering Technology Institute for Karst
Desertfication Control; 2.State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang , 550002, China; 3.School of Geographical Science, Southwest University,
Chongging 400715, China)

Abstract: There is insufficient comprehensive research on karst process of dolomite and short of
scientific study report on chemical denudation rate in dolomite area. In view of this, Huangzhou
River Basin, a typical dolomite basin located in China South Karst Shibing World Natural
Heritage has been chosen as study area in our research. Monthly mean concentrations of calcium
and magnesium and high time-resolution discharge from March, 2015 to March, 2016 in the river
are collected. Chemical denudation rate in the basin is 46.91 mm-ka’ in consideration of
chemostatic behavior in dolomite catchment. The denudation value is roughly equivalent to other
dolomite basins in similar climate. However, the value of the dolomite basin is higher than that of
limestone catchment. It is concluded that water-dolomite interaction can reach equilibrium in
typical subtropical catchment-scale, consequently, high solubility of dolomite plays a key role in
controlling dolomite chemical denudation rate.

Keywords:Dolomite; Chemical denudation rate;Solute load method;Subtropics;Shibing, Guizhou
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