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Analysis of Nitrate Sources in Different Waters of a-Karst Basin H”

TIAN Yong- zhu', HAN Zhi-wei'?* , ZHAO Ran ; LI Geng , ZENG Xlang-ymg , HUANG Jia- yan ;

(1. College of Resource and Environmental Engmeermg‘, Gu1zhou University, Gu1yang 550025, China; 2. Key Laho‘ratow of Karst
Georesources and Environment, Ministry of Education J Gu1yang 550025, China) A
Abstract: To 1dent1fy the, sources and transformation processes of nitrate in surface water andy groundwater in a karst"basing water
samples-were colleefed in'the Songbai Mountain, Reservmr"bdsm durlng the normal and: dryzseasons. The spatio-temporal distribution,, .
sources, jand tran%formatlon processes of nitrate iy th(;-";\;ater% were analyed using a hydrochemlcal dnd Stable isotopic (SEN-NO, -, 5]30—
NO,™,; and §"0¢ HO) multi- -tracing appfoach.” The contrlbutwn rates of different’ nitrate sources in' surface and groundwater were
estimated based/on the STAR model. The results Showed that NO -N and NH," -N' werezthe main spemes of dissolved inorganie mtrggen
insthe waters. ‘The over standard rate of NO3,-N mn groundwater was 7.89% in the normal season and 16.67% in the dry Séason.
Temfprally, the nitrate concentrations of waters in the dry season were higher than those in the normaliseason. Spatially, the nitrate
concentrations lof @roundwater around dryland areas (from the Kgﬂﬁ'n River to the Songbai Mountain Reservoir) were higher than those
of paddy fields ( Ganhe River) , and the nitrate concentrafions of surface water in dryland and construction sites ( Kailun River) were
generally high. Nitrification was the dominant process in the waters. The nitrate in the waters mainly came from soil organic nitrogen,
manure/sewage, and chemical fertilizers; their contribution rates to nitrate were 36. 7%, 34.7%, and 28.6% for surface water and
39.9%, 34.9%, and 25.2% for groundwater, respectively. Nitrate pollution in the waters was mainly affected by agricultural activities
and the discharge of sewage; appropriate control measures such as water and fertilizer regulation for farmland and treatment of rural
sewage should be strengthened.

Key words : multi-environmental isotopes; nitrate; source apportionment; groundwater; Songbai Mountain Reservoir; SIAR model

HKAATEIRER (NO; ) 15 3% & 1k 42 3K i i A9 32 %iﬁﬁﬁﬂﬂﬂ’ﬂ%%tﬁﬁﬁ%@% 92t [X Y R
BUKIREE A 2 — 2 KRR BRI e A S TIRANRER R SORH. I, T AR R A
WM K 2 40 2 S 3 — 8 90) 1 3R 355 1) S5 7 3 JE i&l:7k12|iﬁr%@&i“#§ e, 0 HR IR A TR B Ak i
%%ﬂiﬁ%ﬁ%ﬁﬂ%ﬁﬁﬁﬁﬂﬁ%ﬁjﬁ%ﬁ FOFEAIT i g JC Ay 22
H B T TR 1 7K PR 22 ) 2 86 Bk M 21 2 11 L ST AACEAS AL R A 2% Y
e A L R YRR (e R g BRE I OUGE TR R UN K AR R R T ok
e FE VIR ALIE A 3E 75K A B S s U8, P25 A B Z2 R, (R AR R R ) 75 G U5 A0 )

K R SRR S5 e SE A b, T OB ELBERITRTA ™ R AL o LA
I KR e A5 R (AR VR 2

R v DR PR ER RO B S AR B DU RS i me. 2019-11-15; #4T EE: 2020-01-01
L ope A : SRS ] 5 SN
XA RFIR I M B K A T i R o BT s s oo st sy gt

R H s S I N FE P — i AR AT H (GNYL[ 20171007 ) 5 SR04
i i B B T A5 (R AR R A 5 E AR OK A (RCID201S.21)
T R K B PR ER 15 Y, 2 b R A 0 TEEBRA HKE (1993 ~ ), 4, BHBF50 /A, F 05007 1 vk

JKIREE , E-mail ; 1377484874 @ qq. com

M T A B s 10 & 2 1k | AN ) R U5 il R Eh HE # BIEVEH , E-mail : 2whan@ gzu. edu. cn



3158 7D 53

B 41 %

A R AE L AR B (U 8PN-NO; AREHER 1
PO HOR . 8"0-NO, A9 22 )5 ik B9 FF & 5 N
FHM RN T X — A K, Y AR R AU A B A
e VT TR0 i TR A Dl L TR e R
8"0-NO, H1 6"0-H,0 1] %4 7~ K AR o s R 16 1)
L AUy - A

Bl W75 BT, B BR R 15 Y IR 3 A s PE A
7% FIH R E R E EHU,ISOSOure Ly
1 SIAR A B )72 F AN [ R 6 R 5 1) o 1
. BH 25 G /J?HT IsoSoure 455 7Y 0| TG fift , 75 55
BRAf il o AR R 15 YR IR AR 2 | PR I iR 8 (14 g FH 7™
FAZ PR e W IR AR SIAR W T 3
ASLAE R ER 15 e A iR

AR5 HCIH TR 05 3 (A AT 1L K 2R 9 48
FWFSE X, FIH 8°N-NO; 80-NO; #i1 6"0-H,0 £
[ I B /s BR R A, 43 BT T 388 P8 7K A4 i R R i 25
S ARRRIE SRR R IR B R e A e aétz_ﬂfIAR
BEA 545 R R B o3 ik L 51 Uﬂ;ﬁﬁ‘lﬁ/ﬁi’fﬁﬁfﬁﬁ&
iwla S IEING /E%M#%%WE | |. | S

1 #REFE

1.1 58X

FARE L 7K PR 37 T 5 45 5t FH T 7% P R
(26°17' ~26°24'N . 106°28' ~ 106°34'E) , H134 PG F
E ARG, AR 158 ~ 1551 m( & 1), 3% WY
BUA13914.36 hm’, J& T AL W3 S M, Z 4R
SR 14.90°C F A XHR B 82%, F-¥JC G 288 d,
ZAET- PR T 1099. 00 mm, FEFHET T4 ~9
AP 2 ~3 AR X NEHRRALIES, 1 AN
JHENE TR 2.

TR P B Lt ) T 28 TR A A | A A
MCHE , FE PR b A0 5 5 o RN K B oAk
Ko B AR B LA G 2 AR A L K 2 T b i Y
e SER S L aﬂW‘ﬂ@iﬁEﬁﬁjﬁ“ I
T o83 LB ﬂﬁf?ﬂﬁifﬁﬁimﬂﬂ%

1.2 #mﬂk%,r |

ST gk (201\7 44 ) mﬁ%ﬁ( 2018
1A )Tﬁhﬁﬁﬂﬁ%T#uu*%Iﬂi -ﬁﬂwﬁé
TR 59 ﬁ(ﬂhﬁyjﬁ 21 HF K38 )

i r"l .-"f__:‘/" -'::!‘ ) ,.-‘ 7}
'I iy | * _.-""'l
. f’{r"r.' & | ,..-'l"“f [ i g
N
N
A
26924'
e
26°22'
Qi
e
26°20° RIS
o i
Q22
p
26°18' 3
ou!
- E07] BT X
E ® Kk o 521551 m
26°16° | . @ HiFk 5
0 2 km ] B R S S 1158 m
i " 4

10630

106°32' 106°34" 106°36" E

1 HARRRERSHRE
Fig. 1 Distribution of sampling points in the study area
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