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Abstract

Abstract

River sediment acts as source and sink for nutrients. The construction of cascade
dams seriously changes the river hrdrological condition and sedimentary dynamics.
And together with the dual influence of climate change (e.g. warming), they affect the
sediment nutrient biogeochemical cycles and fluxes, then the watershed nutrient out-
put to the sea. This study selected the Jiulong River-Estuary as a whole research area,
and the cascade reservoirs in the middle of the NJR as the representative study site.
Through the field observation, we systematically analyzed the pattern of spa-
tial-temporal distribution and controlling factors of N, P, C in the surface sediment.
Microcosm incubations were undertaken on October and December in 2015 to study
the effects of warming on the N, P, C biogeochemical cyclys at the sediment-water
interface. The main conclusions and findings are as follows:

First, the spatial distribution of N, P, C in the surface sediments along the JR
were regulated by watershed internal pollution load and the effects of cascade dams.
The upper NJR suffered serious anthropogenic pollution so that it had highest content
of TN (1.8+1.1 g-kg™), TP (2034+2210 mg-kg') and TOC (23.6+13.9 g-kg™'). There
was obviously decline of TN (1.1+0.3 g-kg), TP (793+£315 mg-kg!), and TOC
(11.3+3.9 g-kg™") at middle cascade reservoirs river. WIR had slightly slope and lower
content of TN (0.8+0.3 g-kg'!), TP (690+247 mg-kg™'), and TOC (7.1£3.6 g-kg™!). The
upper JRE, dominated by river output, had content of TN (1.5+0.1 g-kg™!), and TOC
(12.9+0.7g-kg") which among the NJR and WJR. There were significant correlations
among TN, TOC and TP (p<0.05), which indicated the same source pollution. It was
widely spread of red soil and mining Fe-Mn ores in the NJR so that the Fe/Al-P con-
tent (558+597 mg-kg'!, account for 63%+24% of IP) was greatly higher than the WJR
(452+196 mg-kg!, account for 88%+8% of IP). The sediment grain composition of
cascade reservoirs dominated by silt (59%+8%), sand content and redox potential in-
creased at high rainfall and discharge while silt and clay content increased at low dis-
charge. Silt and clay content decreased downriver across cascade reservoirs as well as
TOC, TN and TP content.

Second, rising water temperature can accelerate biogeochemial fluxes in the
sediment-water interface. Warming significantly increased NHs-N, DIN and DOC

fluxes to overlying water; on the contrast, warming increased NO3-N fluxes from

v



Abstract

overlying water into sediments (p<0.05). In general, sediment nutrient fluxes had sig-
nificant exponential correlations with temperatures from 5 C to 35C. NHs-N concen-
tration (8.83+1.18 mg-L™") was significant higher in pore water than overlying water
(1.34£0.63 mg-L!) so that NH4-N flux increased rapidly with inceasing temperatures
(p<0.05). NO3-N concentration (0.03+0.02 mg-L!") was lower in pore water. Warming
can stimulate the microorganism activities which consumed more DO (e.g. minerali-
zation and nitrification), and NOs3-N flux into sediments had significantly positive
correlation with sediment oxygen demand (SOD). Therefore, N> and N>O concentra-
tion, the denitrification products, significantly increased (p<0.05) because anaerobic
condtion would promote denitrification which could remove N. Sediment phousporus
was absorbed from 5°C to 25°C but shift to release at 35 C, which was influenced by
high content Fe/Al-P and Fe/Al-P was easy to desorb for the deficient of dissolved
oxygen at high temperatures. Using river water-air temperature model, we estimated
temperature increases 2.3 C in the future around study area which would increase
mean sediment fluxes of NO3-N and NHs-N across cascade reservoirs by 0.00-1.81
gm?y! (8.9-28.6%) and 0.89-4.22 gm™ ! (7.0-16.8%). The spatial variations of
sediment NH4-N, NO3-N and DOC flux were mainly controlled by sediment grain
composition, denitrification and mineralization. It seems that the cascade reservoirs
act as mutiple filters so that they play an important role in watershed nutrients output
to the sea and water eutrophication.

Key Words: River-reservoir system; Cascade reservoir; Warming effects; Sediment;

Jiulong River
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1.1 fAREREEX

TEAMBRAR NI S E I, MR S (g -KE- K< ED &
FEER[EBR N Py BE (SO A ERG AR & AR B R As,  Sfdi K bt A4
ARG B E RN I S ECT IREL R 1) HR Ak (2 4E 4, 2006; Howarth et al.,
2008; Seitzinger et al., 20100 BUF[EISERLET1ER R4 (IPCC) H— TAEHE
FRVER T (ARS) faH, ANRIEZNLATEE (95%LA ErTREM:) F580T 20 it
20 50 FFARRISR A Bk R KR ) BT, FHEE 2090-2099 I 4 BRUR BT 2.6°C
-4.6°C (Stocker et al., 2013) JaJ VLA MM il i [ 5 77 Eh A2 o 52 4 1) 2 22458 0E
R /KIS, R BAG RIS T A, S WIR T RARIIR 1 48 8 R
R, FTWr T IS ” (Barbosa et al., 1999), [HHf thik2s T AEJHE &R (C.
N. P. Si %) KEVHBRMSFSRE . 1o, KU BAE K T Kk 1 i
IR E K o[RBT, HH T 7K A5 BRI TRDRE A A, TRl Im) T Dok R RURE 470 J E 7K 2
RAETIRE, TR 7 AR R k. 2k, mFRmME e 5, St 7k
VREEF I LA, T A 5 3R 1 R 2 e A ) A R B ) A B ), g —
DRIR TR A AP . BRI, NS ST EU iR AR, T
MV K S AR T AKORI R S A R, B0 il b A N UV B R R KR
(Howarth et al., 1996; Meybeck, 1998). tR¥# Treguer (1995) [ FLfhi%, 4Bk
B NHEFER) DSI H 80% K B AL, HAETMIRKRIE B2 5, /KEEXS DSi
FOFEAR ORI 0, 451 0 76 22 B6URT (RO F 7 R /K 48 5 300 DS N BRI V94
/b —4 Ll [ (Humborg et al., 2000; Ittekkot et al., 2000).

EFREh (FZR N, P) RN FBEX S E R ERER, RINE
BINAL, AE—E AT, BEXUTRRYIE NN VE AT A - 7KB80E 77 1 (Havens et
al., 2001; YERELHTEE, 2006; Komatus et al., 2006). 17 X R G MR TR 5,
H TR X K 45 BRI RS SR R, fE Bl R AR A HLBL I A, AL NHa-N 4R
IR AL AR DA SN NOs-N FF 46 1) S Al Ak i 2 45— & 51142 4K (Jensen and Andersen,
1995; Van Lujin et al., 1999; Thamdrup and Dalsgaard, 2002). K, Z&FUiFRY-
JKFH (Sediment-water interface) [f1A4= 4 MRk 521 2 5 20 4 il 18— B [H Br |
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SRR T A R

Hu ALY #0y Z2 KUIX UV R AR A 58 KT, 3 30 4Pk, BN & &7
FEE AL LT FH S 00 1 3-7 £, AT BORUE N B TR 3R T G O A AR Ik T
EFRFEEH N (Chen et al., 2012; Yu et al., 2015). H 20 tha K AL RITHRBIEHE K&
IR LS, R HE, 2007) BLRHS R Pod A2 4 (Huang et al., 2011,
2013), FEUM A E X E 7R E AR E B IR H & S (Chen et al,
2013). 2009 EH], JUIRITAGIR Bl e s BOR A RS 140, 2 F /K A6 324 o)
U X SR, JEE S B E T R KM (Li et al., 2011), FERHZRE HIGG
FAERAEBWICE R R, JURIL EHRIIK LA IR S A E AL 72 34
W2 BR KT o H H BT TR A B ML HCH - 11 R S A kb
Fd AR TR R

BEX IR I8, A SO BRI -] CUOR B A R, PAIRIR i
BAZR Lol X O s X, R TR B A S AR AR &, 55 =
VORDRE IR S5, RN RGN ML, BV Co N P IR 25010 WA
TESE AR B AR R Bl 5 I S A R OB - /K ST 7 77 h o A R i == 1 )
AR AL, T 9T 45 R TR IS 7 b 8 S B IR AT 20 SR 1 ) SR AR A
1.2 ERIMRRIER
1.2.1 KM= IR ARG EF RS A ER R

BB A SRR R R, NI YRR Rt H a3, B T
FRRHL BEEETRHIK . HEBE. Bt Ll ORIFS R, KEM A S A BRI
g A [ B KR B 2013 SEJR A48 it (http://www.icold-cigb.org/),
AERCRTE @I & R RIILT 6.8 J5 8, b [E 3w 15 K LA R R 3.8 JiE,
5 55.9%. Ak, I 80 JEE/INR Bk IETEIZ 1 (Vordsmarty et al., 2000a; Nilsson
and Berggren, 2000; Nilsson et al., 2005) . HJf 7832 W4 Ek 25% 17 7 /K & Bl /K g
W # iz H a2 4E (Marble and Lough, 1997). VAl S i is a4k, oA 1
TS A AP ER A e, BRI RS . s S5 AR A R E A, it
T 5 M0 ELAE ST I A 3 i FE AN & (Dynesius et al., 1994; Friedl and Wuest,
2002; Teodoru and Wehrli, 2005), 40, iR AE4E TN NHE £ L}~ PN,
TP N#FEEZA 80% N TPP (Meybeck, 1998). 7KINFE3E S 2517 VAt 19 22 4k A
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