Advances in Geosciences HUWERF} 2RIV, 2017, 7(5), 708-716 Hans XM
Published Online October 2017 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2017.75071

Spatial-Temporal Distribution Characteristics
and Environmental Effects of N and P in
Wetland System of Dongting Lake

Nianqing Zhou?’, Shan Zhao!, Dan Li?, Xiaoqun Liu2

1Department of Hydraulic Engineering, Tongji University, Shanghai
2Dongting Lake Water Resources Administration Bureau of Hunan Province, Changsha Hunan
Email: ng.zhou@tongji.edu.cn

Received: Oct. 9", 2017; accepted: Oct. 23", 2017; published: Oct. 31, 2017

Abstract

Excessive nitrogen (N) and phosphorus (P) are the key elements to cause the eutrophication
problem in the lake. Therefore studying the spatial and temporal distribution characteristics of
nitrogen and phosphorus in the groundwater of wetland system has the vital significance to solve
the eutrophication problem. In this paper, the West Dongting Lake was taken as the research ob-
ject, and the surface water and groundwater environmental monitoring were made at two repre-
sentative reaches of Dongting Lake, within the riparian zones of the Li River and Yuan River. Ulti-
mately, the spatial and temporal distribution characteristics of nitrogen and phosphorus and its
environmental effects in the west Dongting wetland succession zones were studied. The research
results showed that the spatial-temporal distribution of N and P in Dongting Lake is heterogene-
ous, with the concentrations of nitrogen and phosphorus in agricultural Li succession zones higher
than that of non-agricultural Yuan succession zones. The existence of nitrogen and phosphorus is

accompanied in water body, and the concentrations of POi’ -P significantly correlated with those of

N species (NO;-N,NO,-N and NH;-N).There exists the alternate replenishment effect of surface

water and groundwater in succession with the season. The over-standard concentrations of nitro-
gen and phosphorus have some contaminated effect on groundwater quality, further endangering
the safety of drinking water.
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1. 518

MR AT R HNUK ARG 2 (8] B JE X1 [2], BA DRI A RRAL 2RI RSt R AR B
IEZK R T XU SR RS T RE[3] [4]. SRTIEAER, BEELTPRE AR, N DFFEEHK.
T AE R IR LIRS G ], H 5 TR R R SRR AN [R) R B b A B Ak, LR TE B REIR . YRt i
R AR 8 TR 2 B P AR 2 RGP R B ) 5] . SB[ B B HALASK, K294 53%F) R
SR V23 R (6] Tl H T 0 DRI (9 2802 AN Th R IR AR A3 B 2 A AFNBUR S T T A, 38 R
HE HIF A, Wb THAURNE H U5 H 25 (7], WK IR ST B S Ge 5 ] L ) & E TR Ak n) B Sy
[ P SN FIOIR 1 2 5 TR B, AR ERVE N COF 30%~40% I VA AN /K i 8 52 A AR ¥ B 8 R4k S [8]. i
SRR E SRR LAY, g, ARE 1831 MRANHAEH T, AR E E R MH e
26 674, At 50% [9].

T B K IR 85 75 e ol A M T E, A B it O 4 R [ N A W ) A A, )
SE[ 10T FH A 7 SR BRI IR IR AR U5 G, $2 th 17 7K 7 ¥ A it DK S 435 e P DRV B 2K B L
2R 2R S [LL]38 5 A R Ak B AR FE % R AR P PR 0BV ), e SRR I 25 PR 2R T I 45% 11 38%.
Wk 5 [ 5K 32 0t 5] S VR S G B AR MY AT v Gedlsi s, 0 s TG G 32 B % B K AR B TR HEAT AR i
P, U R, T TR TS Y EE AR IR A B RO R H A B R 12]. AR
ARG G B T A ) SRR A, HATIERA & &I H 5 KR VR S i, T
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R AN 5] PR35 G iliRT 5 e me 1 5 A L ) e >R 2 A L S P 7 T 500 o

TR B I — B ] P 2 2 R A PR A DX 3o DA Kol B S 7 3 B v 7 3 HR TR AR SRR VDRI 4y
HT[13] KV F= A @A Sy A [14] VIR B 4 s He[12] [13]%5 7 1i, 41 Chang S5 [15]%f =gk TA2 & &
A7 S5 TR IR VD AR . 2 (8 43 AT B AR S AR EAT T R G0 M 5 0 45 Hu 55 [16]40 Liang 5[17] 43731
SIAT T IR B (Cr)s H(Cu) H(Ph)%5 5 4 J (Rl IR AN T G JRUBG: o 1T i 10 b T 55 5 U R e A M A
(RVRIE FEAE XD LA o I e 31 1t 3 7K AN T 7K U e e U AR - U b 5 A R K A
FEA 1) 8 227 R BT T X B AR 7K e 4 S a2 AR e [18] [19] N T B R BE I & 5 IR I R
AL R LI, A MR AR R /KA R B IR 2 o AT R AE B AR R . [
AR SCCAVG I B2 FORT B, IRBRKAR P B 5578 7% SR I B 2 0 A R AE S FE RSN, Dyl e i
B AIE E IR AL ST ROR SRR
2. MRXBR

T B ) 2 B O K, A T E A AR, KV B R, R AR BR A BN R A
111°14'~113°10', Jb4i 28°30'~30°23", FHAR Fd~ PUIF EEWIAT @I 4 NI LA S 235 4L 1T P 7K R 40
0 1% X 8 FR A6 P GRS X, TR 16.4°C~17°C, ToFE 1 258~275 d, 4F [ /K & 1100~1400 mm,
6~9 H FE 54 /KB i 50% LA b, 2 KMAIEN, ZERE. B BURE . TEEIX A WL, BT,
oK K 4 KR, K RPN R 262 800 km?. I FEM S 4 AL (g A5 AU, SRKUTARE, @I
Fly RSP, #ith, W5%101(1958 AR IU 1 ardm AN, N IBI7K 28 V] B2 T 8 15 J AR B AL HE 1 S8V
ANKAT . TFREEM X AP, TdhgEdr, LIEIEIR, EET2MEWAK, BRIMER HRFEES M
e b R ERAL TR R AR, EELR, WIXAGHR KR, BONBIRMA R, . ik,
2 4 I B R AR U R
3. MRF*E
3.1 EMAREHMRE

Tt 5 DX 380 PG VIR e T8 7 /KR ek N I s By, i /KR e & i R X, P A K E AR
YEY, Tt /KEE i oy LR X, R A/ D B IR B o FE TS K AR 7K NI 1 360 5 5 iy i B 56 7 4,
A B 1 s ARt % A0 B 2 A5 2 BRI, 25008 L-T1.L-T2 M1 Y-T1.Y-T2,
HITHI (A E 320m. FEREANGITHIATE 3 MR IAL L, FLIIFEDy 30 m, 3k 124, FLIRN 8.00~12.50 m A5,
Ho K FLYgR 5 N L-1~L-6, JL/KMEMFLIR S R Y-1~Y-6. Wil sSAr B g5 bl 2 firs . Wil e 3
N L AIKICAE, AKFERAERT I A 2014 4E 6 A % 2015 4E 5 A, A A 25 H A A REE— IR R K R KFE
NPRIEH T KRR ARERME, 7EH R KAZ AR 0.5 m BURE, & A WL R/K 23T REE . B REMIK
FEHAT NS, B ESE 06 ST ZRURIE(NO;-N,  NO,-N A NH:-N ) K i & (POY -P )i 4347 -

3.2. MEFH*

TR ERA(NO; -N ) AR 2 A (NO, -N ) A A& 2 3E (NH; -N ) 23 5l K B & 50y Je e vk . AR
B EEEAN R 6 E BEVEI R, BERR Eh (PO -P )R I AR IS /0 e e BEVE I 2 . T K EER &S
SLRIE B S = FEATRE AL EE, A 500 mL AKAEHA I 0.4 mL BRER, JF 5CIREE NRAE, 24 /NI TERK
B T H AT TAE . Hob, AHERERZ( NO; -N )& FRIAH X Ar e (i 22 3.8%, AHXTRZE Y 1.4%; NOS-N AH
St ZE /N T 2.8%, NHj-N FIHX AR AER 24 6%, HIXHREZE A 0. BEERER(POS -P Il AR S b i 2
4 8.3%, AHXTEZEN 6.6%.
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4. WAERDIHETHL
4.1. ZEDTRIFE

P I B R K rh NO, -N I 28 /3 A RFAE AN 1] 3 Fs o ZER () 7347 b, V8 K8 B 4y 1 R 7K i NOS -N 7
0.7 mg/L Bl b R 30, viKis S i N 7K o 2014 4 6 H A1 2015 4 2~5 F NOZ -N < & v T A5 i B AE
AT B 3R K ) NOS -N IR B — ELAE 0.5645 mg/L 7247, 1t WG /K 8 B i R 7K H i NO; -N I — B
B%. TEZSAG b, BRT 2014 45 6 H ek B R 7K H NOS -N iR FERS K T KAk, FLAR R 2
TEIKIEE A T K NO-N Wy, 1 HAE /KR 22 IR ra s, irERG KA 8N i 3

AT HL R 7K NO,-N I 28 A3 AR AE W 4 FioR . (ERF R0 1, AN E & H7E 6 A7 A
NO,-N R H B T RAE, ot 6 H i /KHL N7k NO,-N &y 0.0526 mg/L, vtk FKH A
0.0085 mg/L, —# 12 6 fi%; 7£ 7 Atk F 7K s NO,-N ¥k 54 0.0647 mg/L, i /K it R 7K o LA 0.0047
mg/L, FHAAZERIT 14 £5. BWHILE 6. 7 AW CEYESNBAINE, WA S S R R AN, A
Ha] =) NO,-N 4t %, M NO,-N 133 T — @ AR B . NO,-N M B2 1 2% 8] 43 A H A% NO; -N A,
T8 KA FEE e v e K IR, VKA R NO; -N R A8 5 8 b sl /N B FE A 45 . MR A (MR K
Ji R GB/T14848-93)745 H W /M s b T /K AR #5 NO, -N 7325 900%#K J& T+ 11 2K (%] 4 2L 4R i),
H R 7K 5 NO, -N V5 4L FEE N

o WK A , ,
® LFLATE 01020 _40km

Figure 1. The location of sampling site

B 1 ReFRHIBAE

NS - W WE = Ve
NN S S Sy TTD  OIO
NS o ] AHHEIR %

Yz )

ANE

Figure 2. The layout of sampling wells (The sampling wells are L-1~L-6 in Li River, and are Y-1~Y-6 in Yuan River)
2. RESHEE(EKENILAHIIRS K L-1~L-6, kK MNFL 2 RIFRS A Y-1~Y-6)
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Figure 3. The spatial-temporal distribution characteristics of NO;-N
3. EBHMTK NO,-N = S 4FE
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Figure 4. The spatial-temporal distribution characteristics of NO,-N
B 4. SEEBEHTK NO;-N BTZS ) FR45E

L R K NH -N S A REAE Q] 5 FToR . ZERS TR 20 A G W R4 A, 1K E i Hh R /K R
75 6 AN 2014 ERI BN B =i, v 3.2109 mg/L. ye/KiEE A 6 H NH;-N K EZ iR, N 2.3411
mg/Lo M TE] FFEE 23T, 8 K T8 5 1R 7K r 1 N N A P88 2 K38 0 s 1] P 38 K ek 1 7K b (R ik
Tt IS K L R 7K NHG -N V5 Qe FE B L oK ™ B . X ZR M KIRIE X A 2 H e e s, K&
(it A 51 A2 T K R NH G -N R FE R SR 38, 512 A vk BE NH, -N Y5 3%, 1 NO, -N T NO; -N 4 .48
FETE 22 3 HIRFEZRARIGIN, LR NH,-N7EHL FIASE R A T iGN, (EE IR IS .

4.2. BAEEER S TRAFAE
T KRIFE K8 B 5 IR 2R I 25 AR b 5] 6 P JE/KAIPE/K 2014 4F 7 A POY -P KIiE R 4%, 2015
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Figure 5. The spatial-temporal distribution characteristics of NH;-N
5. EBHHIT K NH, -N B2 3 #a HF4E
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Figure 6. The spatial-temporal distribution characteristics of PO} -P
6. SR B ERATZS 2 T HFE

8 HZE 201 4F 2 J ARG INKES, Feil/efE 2015 4 2 AHRECR. £ 2015 4F 3 A #A BN
#, 4 AR5 F POS -P IR LA FTHEIN . 18K RIIEK T 1 70BN A A0 B ke %, FLI 344548,
MM E R AN K EA 0 E, EKE B POS -P Kk — ELR TOUKIE B AR EE, UK
Htr POy -P IR I i T oK B i o

4.3. HiEgE 5 = FAREMREXK

IRAEBERR b 5 = FIRE X R, (3 7 sttt WERTTLUE H, BEREh 5 = A SRR,
HENO;-N. NO,-N. NH;-N#H3< 5% 512 0.8324. 0.7288 Fi1 0.7880. KB IE S — A ST EEI
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Figure 7. The correlation of POY-P and NO,-N, NO,-N, NH;-N
7. MEREBS=FMAXM

HIEAHIR R R, BRI =RUR S IN, B SRR a3 o TR Eh A0 = 8 R R K v L AR5
Y, e F A B AR IR AR, IR S =R e A — M ROR R, A5 H
(RIIT 70285 SR 5 0 S SCHRIT 7 R B AR — 35 [20] [21] [22], Xt il i b & 8 SR i) £ 2R A

4.4, EHR 5iAREIN

MG (R K BT REARE GB/T14848-93) , i R /K NHy-N#K KT 0.5 mg/L RI%IZ8 V KoK, 4
BB RCRITE KB B A b R K5 I A5 SR R, B K TE B AT L R KR NH G -N R B A 5K F 0.5 mglL,
JE&T VK, YHHEAZE NH,-N 855, ANEH TRAHMER. Jok—FhH 8 MA W ET VvV
FoK. KB AT LE 2014 4 6 H A1 2015 4F 2 A4k 111 Rl I K bRdE 15 1%, 1 5 H B2k 1
FKARAIKIE 28 fif. BEEE ALK W I B N 7K 52 NH, N5 Qe D208 3] 1 R ™ E IR, Rl
FEVEIKHE T 7K SZ NH; -N V5 Jedie g™ o i i oot & SR8 08, DA i b e 8 e R AR Tl Ak
EFIFEAT, A NH-N ARk B .

18K B A RIS A DA AR X, it AE 7 X B R O AT K, Y ARE R K R A R KN
BRI, SR RS G R &R IR, 5340, e DA AL 2 R 5 W B P R R s
X, ARG K KHS AR 2 A0 3 2t U HE TSR BV 2R, VA R AR U (T Bt t, &0t — Bt (Al s
A NBEH R KA . EAGRES X AP TF R, MO EAR AN K, Ho R KK F 35 B RN e/, X s
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SRAFE O BBAE IS K T K B SRR A TR A

TUKIRE X, LBy, B X EGEE A TR 3G, EEOVRERIH LR, B3
AR, ZRNREMER . W56 E N T ESAE L Mdnl, AT AN Dl K i i
FAE R R R BT BB R VA SR, BEJE A N SRR 3 T K R KK B RS S
B X FAR X T4H, R KK T3 AR AR BN, D RRAE I K B R4 Bt 1 B A 2% A

ML AT LA Y, AEBE I ROK R AR, RN R A AR TR & 51 R X R KT
e, UMM KINE, faH NRAHK 4, PRI ORI 7 it >R PRIE NSRRI K 2 4

R KIS GG B BT H AR s, KR B RIS R AU RIRRIEIE A N A, T
NAFRIZI Gy N R IRANEIR, X AR B R T AR RME . R MAE AT R BEAE AR 2 22 457 T A
Lo X RIRTS LU AT DR IBOIN S /K AT 2] L s s B iy e e 22 AR v ORI Y0 i Ve 075 3 5
$Et s 0 AT SR T DICR UGS TR BT HES G, e ieis /KA B 39 nAe i 8 i ARG 17K+
TR S . RUBEKIABTIA B2 — Ui B R AR T, KR A, 2 mry
Bk AR S i I EREE

5. &g

e X IR JEA DX 98 7K R 7K i M 7 2B 7 AT RFALE S LR SRR FORIT 9, W] DAASHHE DA N £ 2 18

1) VR REWTE B A R K PRI R B A A2 A0 1 2 I AR — 1k . IO e B A bR K
H NO; -N ¥ £ 4 P34 43 1 0.7526 mg/L AT 0.6395 mg/L, NO,-N i 45T 158 43 51 A 0.0079 mg/L il
0.0104 mg/L, NH;-N & 4E-F- 2487 %1k 2.0337 mg/L A1 0.8059 mg/L. WEREEAEIR & 45T 4 7 il N
0.4783 mg/L F1 0.3633 mg/L. LAYy = (18 7K B v U 52 v T AR ARV IX AR e /K T B 7 o

2) ANFTEAR BEREELER R ) 22 v e . MKE BN, KRERALS R N K H NH,-N
WPE HIMIEAE, 177 NO,-N A1 NO; -N IR FE B AR ZTE 2. 3 HIRETARIGIN, & HT NH,-N 7EH F IR h &k
T A SO, (EREATIRIR LR . T IR AR T S B R HEA T, PSR I T NH, TN IR
T5 9. HAEF AR ZA IR s

3) N-P HIARSCE o KR T B IR SR B2 5 = UK L A7 AE B 35 2R MR IEAR ¢, HLARSRIEROR, 5 NO;-N
NO,-N . NH;-N #H5< R %4 5l /& 0.8324. 0.7288 Fil 0.7880. ZMEAE /KA MIFE A, <3 [F) 38 I i
JRE L E TR R A

4) FBEIR L R0 PRI il — e R LRI RE R, JUH R AR Y, 2 3035 e i R Kl M K
TKEHEARR, XN KB G5 g, aH AR K 24, ([HAE5IREN.

EHEWH

[ 5K 5 AR5 4(41272249) TE B
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