’im:w 0250-3301' m EN'HCKHDV
& ) ;-umu \G KEXUE
- . _-" "

2020

Vol.41 No.7 |
$41% ET7HI




w % # 3 FalE BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2020 4£ 7 A 15 H

H &
ol L e N 1 LT PP
........................... W, Bk, ME, Bh A8, BE, R, B4E TN, ZHE, B, BEN, IE, ﬁklﬁ(2981)
EJb X KA Qﬂ]%ﬁ;{s‘*%(pM“)gﬁ S AV K ERT A MR/ AR AL R weeeeeeeeereeerneenee ;%ﬁ E3: i (2995 )
BT Rz 2RI PM, B RRIRAE oo It ETH, hEE, FWE, AR, KEE(3004)
m%ﬁEQéPM”*K{ﬁﬁ%m%?ﬁ L = P S PO PPNV LR RER FHME, XIJ VK, REE(3012)
IR F1 Bk SRS AT BB T TSI oo B, kAR, EF, TER, TA, RES, FTE, HA(300)
ﬂ]}[lé;ﬂiﬁﬁ?ﬂﬁz{ﬁﬁm%{ﬁmﬁﬂz ..................................................................... ?%5% ?ﬁﬁ? ﬁ%ﬂﬂ Eé]_@\ /&(3031)
BT AL AT LR v E%%,%&,H%%,%ﬂ% X, FRIE, KAH, BREF, §XH(3042)
M AT T AL Al VOCs HEBHFIE ERUBRTFA +vvvvevveveevemeenensnnnnnnnnnsss —i, WB%, AER, HE, BT E, 2HE(3056)
PR X B B R A IS Y E TR S IR BE RN <o
..................................................................... ﬁLf‘ﬂ ’ X@'fﬁ?ﬁk, ?ﬁu*g’ F%‘T’?, XBE}TZ’&, Ejm%’ éﬂ/f}*&’ %ﬁi’ %ﬁﬁ(3066)
IS A 2205 DL BA BT RS R M ML 15 R IE B SR TEE  weeveereereermenr e,
........................................................................... REB, g, BRE, TR, FRA, THE, KEK, TAW(3076)
U SIS SRS i B ] RORGE 9 7 WA, BH, TR, kA, AEE, 2EH, BOOF, KiF#(3085)
T g [ ERAR T RS BRI BB URPE <o
......................................................... }@ﬁé@tﬁgp’ éﬂﬁﬁ& {qﬂﬁh Iﬂﬂiﬁﬁ, E[}E?‘:}, 5%}@7 f;ag, :f’J‘Z’E, %%H}]’ 7‘]—@;\;(3095)
SR ROTGA AL oovrsseovnnssssn FLEA, RUE, KRl hE, 284, BEE, N8, KAR(3102)
AVEIMERE TI TR RBEHEURIE e
------------------------------------ e, B, ABH, EWMK, TBA, KA, 47 HER, B3, BIE, EX, HAERGI2)
AR A ARG HE R L HLALE B3 NO, HERCREAEAE HLAMIT +ovevrees oo
.................................................................. g;;g 5}—(!35— %jﬂﬂ ET% 1%53% E%Eﬂé %[gﬂk %Miﬁ(?)nl)
T4 T X 3 BT B 7 R T4 S V5 YL iE B SR JBART] «oe e emmmmmnvniee e R, FEI, AE, £F#(3130)
I O 5 R 5 A o LR T B TSI v vveeee e oo e %XT& E 4‘?(3136)
3’@:}35]2@555}( BRE T ZEE B ARSI vvvvrerrermi ﬁfﬂﬁg’ J%/—ZE%, Rachana Heng, @ 7}@}52(3148)
E{g{ﬁfﬁziﬁﬂ(wﬁﬁﬁgﬁﬂgﬂé/ﬁ%ﬁ ............................................................ Eﬁﬂ(%‘, ﬁ%/ﬂ\:‘/ﬁ’ ﬁ%’ ?%’ ;ﬁé% %5&}}((3157)
AR IR B TE Y T TG LRI e erververreeermereese et ettt Fi, hEE, AN, #(3165)
BER N pYIH A yjﬂiﬁgiﬁlmkﬁﬁ}um.?ﬁﬁ ......................................................... jcgﬂ :ﬁﬂﬁfﬁ Eg;@fg} Kﬁ ﬁ'ﬂ:fﬁ(3175)
BRI B VST A B A oo IHA, B, BB, BEA, 2HE, TUE, BEA(3186)
AT R 58 KR T AT oovvrresesssoovonone %, XK, HUE, £H, Fak, %5, B (3194)
%ﬁ(ﬂ(ﬁ(ﬁﬁ%ﬂﬂﬂ%ﬁﬂk“%ﬂﬁ(Z?JJ‘&EIHIJ%%E’J(Emﬂlfﬁk ............................................................... ﬂ/i% , Etb:;: /%\;]%(3204)
i Z I S K AR BOB R S AR oo HIE, BN, fAk, 219, KA, Wk, K@ (3212)
ST 350 rh T 25 5 PR B A A R AE SRR IR e eeeveeerermeeeeenesmenennene RER, gH, AHE, aiA, BLE, fRE(3222)
ﬁﬁ;kﬁ{ﬂi%%%?%ﬁifiﬁ ............................................................ %ﬂiﬁ %;\% ?;}% %ﬁz %@,E/&L jfh(3231)
IR DT SRS YLAIE «oeeveemm e E%( ﬁFj:F RANE %’[’j ;&‘;}%(3240)
TG S VT R rh M T RS ZE IR AE AT +veveeeeereereemerer e xgs s, E5, Ak, T, %;I’ k4 (3249)
K 2L B 2 G e R T B B <+ vevee e emeeme ettt T, AT, WHE(3257)
B SV T PR HE B S TS AL I oo vereereemmnmensenn ettt /m%% Tk, W, x| (3266)
T T T T KR BTG PRI, -oveeeerereereemeemmmnsmenencnc e GEE, RE, RER, T, BEL, TR(3275)
SRR ST FIORS K T S AR oo HWH, WEE, FEA, BEF, AN, HHH, FEH(328)
KB MK R e A P A B YA oo bﬁﬁ R, TRE TR, KE, S EH, SRR
BB LR TR THEE BB -vovveeeovvvvressssvssnsnsss X, WHE, XTW, HEL, FEA, BE(3307)
IR 2 TP N AR A XK A SRR B ooovoeo X, EBE, Th K KRE THE MRH(BI)
SR LA SR IR EN B (GO-nFe’/ WMF) XK Cr( VT E’J%‘Wﬂi&ﬂlﬁ?’ o T, BEE, RRE, HILH, H(3326)
. L{kﬁﬁaf%f%jiﬁj_mﬂ&w&ﬁ}unli ................................. }"‘ ﬁ%ﬁ)ﬂ’ gﬁ B};% %Ti% "Hﬁfp }g\ig&k %;—{,(3337)
ft%([%{ﬂ!ﬁ%ﬁﬁ)ﬂljJANAMMOXf_ﬁ‘%mﬁ&[ﬂﬁff ﬁ .................................................................. Hi %7: 7];% X'ULJH'(B“S)
BRI BT VS IE RGN oo oommsssonmsssons KAk, hEE Eﬁ 4%, Bl ARA(3356)
P TR TR MR oo ovnensssss s Wik, HER, Wik, Bai, 9k, BB, 75, KEB(3365)
G FAORBB IR B IR ovorvveessssscnnnnsnn WA, K, BA %, FH, BER, THE, $AH(3T)
&E]Iﬂ@{g{jﬁ]}{ﬂ{ﬁﬂ:migﬂéumliﬁgﬁpc ............................................................ %j:};\_’ F’%‘;g if\‘ B 7}:;]@1!% ﬁx%;ﬁ(3384)
BT CO, B CH, HEH B KR 5 K AR oooree 35, Wk, AT, EFE, BRI, AV, TRE, FHE(3392)
PR R BTG PR A N, O HEBUII AN -+ v v 8, RhE, THH, M, KAK(3402)
R [ TR G 5 S P TP IR B AR e vovevermermermeeere et ettt et g)ﬁ;;\ BES, pﬁﬁ; T8 (3410)
ARIRBER £ 7+ Cd FRBEFT AR KA TG oo vovvreesooe FU, B, XY, B, RE, GRS, ROK(3418)
SRR 0 B B Cl 050 PRI PRZE LA B Cd A B BORL oooveevee e WY, HEE, BT, AR, BAR(3426)
i A 55 T T P S [ BE R R 2T S 0 BRI REIA +oeevvvvmreeeemmmmmn e gﬁﬁ; ?ﬁkﬁk éﬂ%i ?ISHJ% %%(3434)
BN 2,3~ T RO TR A2 LRGN oo wmE, FAE, NG, A, Bk, KKR(344D)

(REREVFITR S (3011)  (BRERME) AFRR TR (3084 ) =K. (3174, 3185, 3391)



)
(= SR In B R £ 413 557 2020471

Eco-Environmental
. . Vol41,No.7 1.,2020
Knowledge Web Environmental Science ol41,No.7 Jul.,

mfﬁi-ﬂuuj—iﬁ% %& 52 Iﬁﬁzﬂ‘ﬁ'

FRmDY O BRAEET, I, BiE

(1. A ERME B PR T S S R E R E, EIT 3610215 2. MEIBLERE RAE, LT 100049; 3. fREEAK
MK R 2= B, FRM 350002)

FEE . TR B RV X AR o] e 05 YR R, A RIS I P B [R50 B R B R A Rk [ 06 2R B B R i 22 s e vk
TR BRI A AOR I TIZ B A ZRIR M AR . 25 SR U, AR Sl 2 R V5 )™ 5, ARG IK R NH, -NFINO, -N¥e Ji
BEET WP BRIk b, Kol S5 W AU AT T Y7 37 78 DX Wi v B G R 8N 00 A AT 8% T I 4 v Y L = 0 e
DRV R (R 22 A R 3 IR 67 38 8 Mo BT R W AR S e 2815 G R ZRIR T 4 AERE | R AUBOR W A 3 4 B N\ HE
iy, 20 MR- GBI AR BoR , RETILS0i E AN R R FE R N KUK, TRk RAE 80% 247, MY i F
e A MR- DTk R0 18 33%, RFRITISZH (9% ) FIAWI (24% ) 5 RYTISCH T E G 5850323 e A AW i
S K B SRR R TS Y TURR A I 8 T 3K 70%; (AR LAY FRAF X I TR 8 B9 N 1 SR A M | 45 0 35 98 L 1l 15 10, V5 7K I
ZEAE B BTHREATS =535 56 %, 328 w85 T AT T Ui TR /K TRIK IRIBTIAT (3% ) , 33X W] REZE 44 TR P sk B8 B & & il ). Zliﬁﬁﬁt
FEPEFIE S A3 AT T AR A B SRR, Dy R XA K B RS e U TR AR A T B ARE.
SCHEE L RURII B RAT e IR RRE s e i ; A F
FESES. X522 XEIRIRE. A XEHS . 0250-330142020)07-3165-10  DOI: 10. 13227/1 hjkx. 201912058 i
Analysis of Nitrogen Pollution and Its Pollution Sources in fhe Muli Rlver Basm
QI Ran"*?, XU Fei- fei', YANG Fan'"/, YAN Chang-zhou' L/ P

b
(1. Key Lahorator_y of Urban Environment and Health !'“Insntute of Urban EnVlronment Chlnese A(‘ademy of Sciences, Xlamen
361021, (Chinag” 2 Umverslty of Chinese Acdd’emy oer'Clem es, Beijing 100049, Chlnd 3. Collegé' of Life Sciences, Fujian. Agrlculture -
and Forestry UnlOersny, Fuzhou 350002/, Chlna) ‘ v J f‘ "

=
Abstract: To identify“the sources of nitrogen pgllutdnts in the Muli River basin in the.Cudngdong Hong Kong-Macao Greater Bay At‘ea
amimonium salt 1sot0pe itracer technology, |nitrate’ 1sotope tracer technology, and a multiple linear mixing model were applied in this
studyﬂ't() effectlvely 1dent1fy the changes of' nitrogen sources in_the basm The results showed that nitrogen pollution in the Muli River
basin [was senous"" and thé'concentrations of NH, -N and NO,-=Nin the confluence were higher than in the two tributaries. In addition,
although there was ne-obvious population residence at the upstream or downstream of the Muli River basin, higher nitrogen pollution
still 0((qrred at some sites ( Dakengshan tributary and aquiculture area). Qualitative analysis of ammonium salt and nitrate isotopes
showed that nitrogen pollution in the Muli River basin mainly came from soil, fertilizer, atmospheric particles, and animal and human
excreta. The results of the multiple linear mixing model showed that the main source of nitrogen in the upper reaches of the Dakengshan
tributary is atmospheric subsidence, with a contribution rate of about 80% . The average contribution rate of soil organic nitrogen in the
upper reaches of the Jilongkeng tributary was 33%, higher than those of the Dakengshan tributary (9% ) and Muli River (24% ). The
contribution rate of sewage and manure to nitrogen pollution was up to 70% in the lower reaches of the Dakengshan tributary, the lower
reaches of the Jilongkeng tributary, and the middle and upper reaches of the Muli River. In addition, while all forms of livestock and
poultry farming and aquiculture activity were stopped, the contribution rate of sewage and manure in Yangzhiqu was found to be still as
high as 56%, which is much higher than that at the Danshui River Dam section in the lower part of the Muli River (3% ) ; this may be
due to residual livestock waste in the sediment. This study qualitatively and quantitatively analyzed the nitrogen sources of the Muli
River basin, which provids a theoretical basis for pollution source management in the Greater Bay Area.

Key words: Muli River basin; nitrogen pollution; nitrogen isotope; oxygen isotope; multiple linear mixture model
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