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C and N Transport Flux and Associated Changes of Water Quality Parameters

from a Multiscale Subtropical Watershed in the Poyang Lake Area
LU Yao"?, GAO Yang'?", JIA Jun-jie"”, SONG Xian-wei'*, CHEN Shi-bo’ , MA Ming-zhen'”>, HAO Zhuo'~

(1. Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.
School of Environment, Beijing Normal University, Beijing 100875, China)

Abstract: In this study, a connected waterflow watershed system in the Poyang Lake area was selected as the study site, which ranged
from the primary tributary to the lake area ( Xiangxi River —Jiazhu River —Ganjiang River —Poyang Lake). The aims of the study
were to monitor different forms of C and N and evaluate the transport flux of C and N, and then, the transport mechanisms of C and N
and the variation characteristics of water quality parameters in Poyang Lake were discussed, with the intent of providing a scientific
basis for the comprehensive management of watershed health within the Poyang Lake Basin ecosystem. The main results were as
follows. (D The concentrations of C and N in the Poyang Lake watershed exhibited significant seasonal changes, wherein the TIC,
TOC, and TC concentrations in the Poyang Lake Basin were higher in the wet season than those in the dry season, and the NO; -N and
DTN concentrations were higher in the dry season than those in the wet season. The main reason for the increase of TC in the wet
season was the increase of TIC. Most of the TN in the wet season was transported by non-dissolved forms of N, while the TN in the dry
period mostly was transported by DTN, and the DTN was mostly in the form of NO; -N. @ The C and N transport fluxes in the Poyang
Lake watershed also showed significant seasonal variation. The C transport flux of Xiangxi River was lower during the wet season than
that during the dry season, and the C transport flux of Jiazhu River and Ganjiang River was higher during the wet season than that
during the dry season. The various forms of N transport flux in Xiangxi River, Jiazhu River, and Ganjiang River watershed were higher
in the wet season than those in the dry season. There was a very significant positive correlation between the flux and runoff at the 99%
confidence level. 3 The COND, TDS, and pH in the Poyang Lake watershed were lower during the wet season than those during the
dry season, while the ORP in the wet season was higher than that in the dry season.

Key words: Poyang Lake watershed; Yangize River and its connected lakes; transport of C and N; output flux; wet season; dry season
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Fig. 1 Distribution of sampling points
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Fig. 2 Concentration changes of various forms carbon in Xiangxi River, Jiazhu River,

Ganjiang River, and Poyang Lake during the wet and dry periods
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Fig. 3 Concentration changes of various forms nitrogen in Xiangxi River, Jiazhu River, Ganjiang River,

and Poyang Lake during the wet and dry periods
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COND . TDS #1 pH H FiiEZ T iiFZ EikEAL, thik
# TC. TN, COND, TDS fl pH H Lii# = FliF 4%
Wik, HRR A RE S K AR K I IR R
(1 1R 7 AR R 6. B sl i i 32 22
T HR AR AR AR, R 2B, R A
EEE L 2ok SR A e 0 28 2 M it R R IR
SRR AL, FRK i R A Y A S A TR
i pH (B 5L IR 380 P I8 7 38 = Ay 7K 03 A7 e 1k
WERIRIC AR | TIC B | Ak v AR Ak i 2
—3, FARTAR K. FEKIET . BB pH
{HAET. 0 ~8.0 ZIHEh, MiKI4ERFTE 7.0 &4,
W shg /. EoK I mAk i i KA R T i 25 SR D
PRSI e v C, A RIRT 3L 1 TIC, A 7K 3 O v
PERIKA R N SEABRIT. MIXR UL, # VMBS
WFEE K« C U8 AN L™, fEM K C
L7 FITN P

FKI TN EZ DR MASAATE, MikiKM TN
FHLL DTN HAINO, -NIERAETE, KRB A5 Y
PIRSZAS A (NOS -N) A . K HINO, -N ¥ & ik )
1.0~2.0 mg-L™", @ FHRIAB A 0.2 ~0.8
mg- L7 A sk il B G2 A4 T DR T i SR S K K
WH N, KEKR, ERESEE S TEIFAEK
H, HAF KRR, XN R B A RBER,; R
IR ARG, AR A A 25 5 DLTE T IR
FARWIR) TN W (KR 3.32 mg- L") BEMET
HiK I (B M 4. 04 mg-L~", P <0.05), F/KMAFH

MK BIRINH, -NVR A 25 5, 45 5NO, -N#
INF (K FR B AR MEY (GB 3838-2002) H AL
ER M ZEAKARAE (L 0 mg-L™"), TN 458830 HE 1
MK FRUE(L. 0 mg-L™") , fAIEE EFRILA L.

KA E AR TR N S A R AE KR R Y
BFAIE . WK RS P Y, R KR
A — BRI Ll ORI &S R R A
WFFE A, T3 A9 COND 5 3 1 2 A R B9 28 1k #4
PO SRS W SR BT 4 SR8, Hoh, 8
YL AL K8 COND A1 TDS FIHII R, ¥ k3]
KW 1.5 A5 A4, FRIAEER T X3 ST
(HFOKIREE BB BR 1) (GB 3838-2002) HXf T pH
HA T 6 ~9 ZIHMME , HAHIFFEIZME.
3.2 C, N % o RO 45 G i sk i i A STk

T/ BH 54 Y AHE , /6 K 2 K YLK Y 3=
BORIEZ —. KL A 2R AN R AT
27 ] LS PSR K VTR Y 7 F R e IR
BUARMRL. SE AR PRI R K | R K AR
C FEAS IR A A i+ i i 2 b — T o — ]
TR E A, T2 A SR R R (e
FKWIFE N 2016 4F 4 ~9 HRYERE, M
2016 4E() 1 ~3 AFI10 ~12 ARG E).

B C 84 Tt 30 A1 i 38 o Fn B 0T i
P G L Y E 43 H AR R AR BRI A K 0 A 7 B
W2 (R ). FEREE S5 6 600 kg TC.
Hor, K 44 2300 kg, Ak 84 300 ke,
TIC ., TOC F1 TC B H i th 38 2 SO 5 e/ Nk
W BTSRRI 5 x 10° kg TC. Hir,
I IEH S 3.4 x 107 kg, #i7KII 1.6 x10° kg, TIC
TOC., TC {9 % 38 &2 K T K, o B 5 Ak 7K
A BRTTIRIRARAE LS 1.8 x 10° kg TC; Hirr,
Fok it Er i 1.2 x 10° kg, A7k 6.1 x 10° kg,
TIC, TOC, TC #y H a8 1 K T A K.

F1 F HAKPEEESCESRENERHBEN F—FHTR4S T—RTRBENE DL ( ALL)

Table I  Annual output flux of each form of carbon in each basin during the wet and dry periods and the

percentage of the upper-level rivers in the lower-level rivers

Hsf 489 TR TIC/kg+a ™! Hi /% TOC/kg-a~! /% TC/kg-a™! /%
HIZ 1.2 x10° 0. 505 1.1x10° 1. 105 2.3 x10% 0. 684
FKI L) 2.4x10° 0.028 1.0x10° 0. 030 3.4 x10° 0.028
BT 8.6 x10% 3.4 x10% 1.2 x10°
FiZ 2.8x10° 3.533 1.4 x10° 1.786 4.3 %103 2. 662
7K LRATI 8.0 x10* 0.021 8.0 x10* 0.035 1.6 x10° 0. 026
L 3.8 x10° 2.3 x10° 6.1x10°

FIEAS N AE A T 100 A7 i 113 0 E T i
o T G L 1 43 BTE K M AR K AR A
B2EF(FR2). FEMBEEMLKE 11650 kg TN:
Hop, EoK W SR8 550 kg, A K11 100 ke,

NH," -Nfi th Bl /b KA 5. 8 kg, HAiKIHN 0
kg, NO, -N, DTN #1 TN (%% 38 &35/ F Al K
o7 B R TP AGK  ZRA7 0] 300 A A S 4. 8 x
10° kg TN Hirfr, SFAAIA ) 2.9 x 10 kg, Hlik
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#7.9 x10* kg, TN, NH;-N, NO; -N, DTN FI TN
(A 8 R BN R K SRR AR
it 4.8 x 10° kg TN Hrfr ) FEK I 1 2.9 x

®2 F HKEEESNESRENEHHES.

10° kg, Af7KHH 1.9 x 10% kg, F/KIINH, -Ni H 5
B K T A K], NOS -N %y H i /N Tk 399

DTN 54K REO Y, TN i 38 5K TR 7K 30,
LR S T AARE R E S ()

Table 2 Annual output flux of each form of nitrogen in each basin during the wet and dry periods,

and the percentage of the upper-level rivers in the lower-level rivers

NH; -N NO; -N

DTN TN

LGN/ I} 35 Jkga-! A /% Jkgea-! i /% Jkgea! o7 /% Jkgea! ti /%

URES 5.8 x10° 0. 688 2.4 x10? 1.838 2.4 x10? 1. 630 5.5 x10% 1.912

FEkH BA] 8.4 x10? 0.013 1.3 x10* 0.018 1.5 x10* 0.015 2.9 x10* 0.010
R 6.6 x10° 7.2 %107 9.7 x107 2.9 x10%

TE 0.0 x10° 0. 000 4.8 x10% 1.383 4.8 x10% 1.383 1.1x103 1.346

7K BAn] 1.2 x10° 0.022 3.5 x10* 0. 035 3.5x10* 0. 035 7.9 x10* 0. 042
R 5.5 x10° 9.9 x107 9.9 x107 1.9 x108

NI (IR HIEA ¢ FRWhE RN, K
T CBRATIR AL ) A TEAS C FoK @ E K
(2 3), HJ5 R 7 8 = 7K 1 RTRG 7K 0 O 2 AH 22
BN, BRI RN 2 K0 5 R K 0 I A 22 4K
K. K/NRIRAS IS N 7EF K@ m L2, H
BRI AR KL N W E A R E K TR
FEARARRBE. A B 2R AT STk /N (TC F 7K 9
H0.68%, MKW & 2.66%; TN F K M &
1.91% , Rk 1.35% ). AT & T a4 5T ik
i, (TC FEk 5 0.03% , MKk 0.03% ;
TN FKM A 0.01% , HiZkiH 5 0.04% ). A

WFSY, A0 % ER = 7K 00 0 3 o B g K T Bk
B, EE SRR 99% B B KF 5B EM
IR N TR B T e 3R R A R S
O, AR R KB CO N#E
i 5 R ETE 99% &G KV b2k WA
Z(HAP TIC 5 E.R=0.978, P <0.05; TOC
W E:R=0.999, P<0.05; TC 5% &R =
0.987, P<0.05; NH; -N5Ji & :R=0.994, P <
0.05; NO; -N5 &R =0.907, P <0.05; DTN
S . R=0.827, P<0.05; TN 5 & R =
0.976, P <0.05).

®3 ERSC.NESTHENAHESF, wKBEHXNXRY

Table 3 Relationship between the output fluxes of various forms of carbon and nitrogen in each watershed during the wet and dry seasons
K ETHE bR TIC TOC TC NH,' -N NO3 " -N DTN TN
e < < < > <> <> <>
AT > = = < < < <
BT > > > > < = >

1) XTI SRR > "SR PRI T, « <" 3R RN THKY, © =7 2R FARMRBEE THOKIE, < > 7 FRFKIN
T /NT ARG, AR (SRR R SR E R A L) KT, < R K RN T AR K, A T

HKI, <> FIRF KM B K TR, FKIH b7 RO,

4 it

(1) BEBHIE A € N W S0 B Z 1y
A Ak, FBBHA B TIC . TOC A1 TC ¥ J¥ =F /K 14
i, KRG NO, -NAI DTN ¥R B MK 155
FAKBIEAL. FoK W TC B hn e 32 FE P 2 TIC 3
o, A TN FZELAARR S AATE, Ak TN
FELL DTN HINO; -NJEXAFTE.

(2) BEBHIIE TR € N fay i aE R
ZAAL. FREAIEE C Pk BBk A/,
B RIS AR C FKIE B K, &
B BT A LA B A N K@ k2
BROKI/N, #EE ¢, Nl SR ETE 99% 1Y
BEAT 2R EACKER. R AT

=" R FKIAKTE T HIKI

TC THLHRTE 0. 5% ~3% Z[8], MKW simR 5K,
TN BiHkRTE 1% ~2% Z (8], FRPTTHRR K.
BRI AT VTR TC ST HRFEAE 0. 02% ~0.03% Z
B, FoK I Tk R K, TN STk R FE 0.01% ~
0.05% Z [a], iKW TTwkREE K.

(3) B AWK A COND 5 TDS [6)4 /& i
Mk, H ooy, =0.65, ay, =0.64, pH fil ORP E
A EREMAA KR, F/KIM COND, TDS Al
pH /NFA K, /K ORP KFHiKE. Tk
KRIAE 155 15 7K 8 3k B HE s LA B AR R R 245 ) 4 FH -5
T EBPHIB €. N W JE A COND #BFR. 7 2430 i 45
B TR Tk R BRSO, A% 42 i X Tt 4k
IR E SR BTRT A D6 20 360 BH 181 455 5% 67 17 1)
B, MARZAS I KR & R
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