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Abstract: Concentrations of dissolved CO2 and NOj3 were investigated in cascade reser-
voirs and related river reaches along the Wujiang River to understand temporal and spatial
variations. The average of dissolved CO2 were (113.64:105.7) pmol-L~*, ranging from 1.6
to 934.6 pmol-L™!. The average of NO; were (163.04:104.9) umol-L ™!, ranging from 0.4
to 632.0 pmol-L 1. Averages and amplitudes of dissolved CO2 and NOj in the reservoirs
are less than those in the rivers. Due to different resources and influencing factors, no sig-
nificant correlation was found between dissolved COz and NOj in rivers. After damming,
the activity of phytoplankton was enhanced, and became an important factor controlling
material cycle in reservoirs. Photosynthesis and respiration couple C and N biogeochemical
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cycle, and dissolved CO2 and NOj in reservoirs were significantly correlated. The results
indicate that C and N biogeochemical cycles in the original rivers are changed by cascade
hydropower exploitation.

Key words: C-N coupling; phytoplankton; respiration; hydropower exploitation; the Wu-
jiang River

TR ETTRE B RWAR B RRENEZA AN B FHIEBRMAL T AR
T HBEK Rk 3 A R U R AR S KT R G AT KR35 B AR R R AR (B FRAME
FREZ)Y. BFKE. YIRS L TABRKR, MBS KERR N E DR R R
KEREEAKERE . BEFRESBESHBEE R, XAFREMKMREWEKEKBIHAR
IR A RS, BREGRUTER T 8 M TR EY R E T

FTAERETR T NO; MR CO7E SIT B P KEF BT 22 4 AHFAE, I LU A Bl
T CHINEY IR Z MBI IR S VU], DU SE 4 s BB AR B 0K B T R T O WD SR B S M4,
AT RIRN & BT RIB R 2K IR

1 R XESR

ST RHMEE— KW, BRI AR —HZR, £K 1037 km, Z2HE 53412 m?,
%ZE2124m. SUHRKEFRKRE, BRYEARAALIENEIERNRZ — AR AL
PHEERBESER, EPHREAH12.3°C, HZESE35.4 °C, BRESE -10.1°C, A
AQ BYFEHSRER 3.5°C, BAA(TH)FHREH 26 °C. EHEFEN 1 100~1 300 mm, E
BEETES—10H, HRNEALSEELRBNENT%. SILHREE TR FEEhE, 1K
W IR LT RIS, FEHT X Ca2*, HCOZ, Mg2+ #1502 1.

2 HERESHSH

AR A 200747 5 —20084E6 A, REM R A ST L M1IDRES(LE L),
8 1 RGHEAT T KRERE. NEMTA(W1, W2 M1~M4){XRERE KEE, T KEFXH
R(W3~W5 F1 M5, M6 43 B REKEE. 53 EKBEA 5 LI Niskin RAEESFUBE. Bt BKE
(W3) ZR KK EE(W4)F S YLK BE(W5) RAEREEE S+ R4 0, 5, 15, 30, 60 m, £ZLH/KEE(M5)R
PBEREST B4 0, 3, 6, 10, 15, 25 m, EEKE(M6)RERE /514 0,5,10,15,20 m.

FA7K 2 504X YSI-6600(3% E & R A B A7) BAL I E BB E (pH) . KERE. BWRE
(dissolved oxygen, DO), 3 F sh BRILI7 T /KB, RERIKHA 0.70 pm i BEFALT R IE
(Whatman GF/F)id# 5 FHNKAERS, BTNEHMEF. 8 TEMEF(Ca?t,
Mg?t, K+HINat)H K HE b in A B4 HNO;, 3 Bk EpH <2; A Fill & B % F(S03-,
Cl- MINO; WS EEHFERABMAYT. BHETRAICS-90 & %761 (3% E Dionex 2
B AEFE) BT HIE, B FRS 0.01 mg/L; FHETH AR EESE T ARSI (ICP-OES)i#
FTHE, KRIBE4 0.01 mg/L.

IKEEVE R COL MW BEF| I . pH NI B H H0t S RE, HP 3 MEHRABENE TR
BEHATRE, BARSE7 % W CER(5-7).

3 & B

3.1 EXSH
TKAKIRE K 5.5~30.2 °C, FIYME K 16.2 °C; pH (BN 6.93~9.29, Fk 7.85. BIT TR
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Fig.1 Map showing sampling locations and sample numbers in the Wujiang River

KRR BE AN pH {E 8% B T SRR, BMNARAFNKERAKNFHEFRRATEEE
F(JW3K1). DO K 0~482.2 pmol-L 1, F34{H 4206.2umol- L. BITFRAMZ I DO FIEL
EEMER, BKEADORAHEXRNZULBE(NRL). SKERBBEEKFIRET
HEKNDERSZ(NE2).

1 FFARBKUEESBS

Table 1 Basic water chemistry in the studied area

AT K8 KGR/  pHAE DO/ COa/ NO;/
°C (umol-L™!)  (umol-L™?) (umol'L™?)

W A(W1, W2) 18.3*45.3% 7.7540.30 118.24104.8 116.9+77.3 339.24160.3
(8.3¢, 28.69) (7.15, 8.49) (32.5, 390.3) (13.5, 329.2) (121.3, 632.0)
KEEA(W3~W5)  16.744.5 7.89+0.34 242.7472.7 88.7+£55.6  225.3+49.9
(10.3, 30.0) (7.20, 9.29) (2.2, 482.2) (2.0, 302.3) (40.9, 381.9)

WA (M1I~M4)  16.746.4  7.67+0.33 205.4+96.7 200.7+195.7 85.2480.9
IR ST (5.6,30.2) (6.93, 8.49) (33.7, 344.1) (15.0, 934.6) (0.4, 341.8)
KEEA(MS, M6)  15.146.2  7.87+0.52 170.6+£119.9 115.3+97.9  75.8+38.5

(5.5, 26.7) (6.99, 9.16) (0.0, 458.4) (1.6, 431.7) (0.4, 348.3)

BITFR

i R THME, RS, SRR R/ME, ‘R BKE; A BIRRE MR SR,
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Fig.2 Monthly depth profiles of dissolved CO2, NO5 and DO in the reservoirs
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3.2 BECOM=T{L

TKAEFE#E CO2H 1.6~934.6 pmol L, FI{E #113.6 pmol- L. BITF R CO FHEK
TS FAEBRIT; FKEE COL B A3 Lo AH R AT s B (LR 1). COEKERERET
HEMLESZ, REREERTRE; 7EEREE. KRERAWE, HIFAKE CO#
AW B AT TRAE(LE 2).

3.3 NO;HWEz=IEk

K4 NO3 4 0.4~632.0 pmol- L1, “F35{E 4 163.0 pmol L1, BT NO; FEMEH B
B F X AR ; 7K BE NO; S 348 R ig 50 Ho AR BT O st EAR( L& 1). NO3 7E/KEHH K
ATHENLESE, Y BEAER. MFERAHB(RLE2). REAMES B, &K
FENO; HIHEZEUFATHENRZ IR ZREZH A&, HPEHKEMSILEKELERKE
HILT NO; IREH 2B T .

4 it it
4.1 SARBMR CO N NO; KRR REME %

FRBERCOEEH LT RIFE: O E N H YU KRR ERE COy; @K
1 CO (BT Hh R R WM BEANTFR); @ & A XA A LK HCO; # b 4 B i CO(HCO; +H*
< H,CO3 = Hy0+C0,); @ KR COLGE IR #e itk N 7K 4K). 7 ML MM 4 5L COL 2k
MERE COMEERWE. HHRMEEETEREN CO,, BUEFFMRRE COAEZRT K
R CO 5 IR 3 R LARRR 45 F 28 3, AT AR BT i) K S HEK CO., A KK COMIYR. Ha
SR, MRAE., LR AT NS R WBINRE VLR AR AR, 2R B R
fif COLMIRME. BEAh, KR U AR B K SCH BRI 2 S PR MR RK S I COL X #:, &
55| BRI #E COLME MBI ZIE ).

FHNO; EEFUTRE: ORBEHNANER(BHEREREFSK); @75KH NHL
A ERKNOS (NH; + 20, —HNO3+H20); @ HHRUAERIINO; ; @ KR TBITKE.
IR A HERC B AT NO; B EERIE. SRS RimKERE B E,
WRLSEREE. R, RS RERGKERREWER NO; NEEXRNE. BRNF
AT HRZBR, THLSERNFIRNO; KARZWI0. Fitk, BRHEM4TAERER ST
FRANO; WERIBES(AR DHEZERR.

BT FXRARAH CO, MINO; REFAEEEHMX(LE3(a)), XERHMHBE#E CO,
FMINO; AEEBEXEA. HITAEA CO, MINO; MREREWEARTUEH, ZHRZB/E
YR ERE A BRI 2T R,

4.2 KEERMR CO.F NO; B &£ MR L M 5

MREE KMELE, BRUKE. MXERTE, KEKRRE, KEMX, B9 Hm E e
K. XEERBERNE R FRHEY LK, WA Z 8B K EY R IEER
MEBLEYER. REFHEDEIIEEERM, Bk CO, M NO3 & RH PR (organic matter,
OM), R B HBES(02). ERMAVRERNREHIELE S, 2BMED B, KEFER
YE R B4R COL M NOy , RN IE#E Ox(MLF 4). R EY WY REFIE R T R CO,
MNO; HIEBE (K1), RABHIKEC, NEXRHNEFRE.

BT F 32 K EE I T CO, I NOZ UL H B 2 1 IF AH 36 5% AL B 3(b)F(c)), X 50
HEMEEERANPREABE —FEERBEE—KE WREMANEO,, JOKREPT
62.5 umol- L~ Ht, O, BN B LA HAHUR AT A EFPRIZ 1S, XA RETIFEET
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Fig.4 Sketch map for carbon biogeochemical cycle in a reservoir

SRR, T4 #ENOZ A4 B CO2((CH20)106(NHs)16(H3POy4) + 84.8HNO3 —106CO; + 42.4No+
16NH3+H3POy4), MME — 2RI H B2 M FAH K R (L 3(d)). To %I BRI7K AN (7] T
AR, Hrp SIETHUKEAA 2.8% I8 i O BE/N T 62.5 wmol- L~ 1l S A Bk 7K 128 U
A 21.5% M 5 O ¥R BE /N T 62.5 wmol- L1, SCHUA BT LUK FER B ALK RS b F & 8
R, TFRRE LILEKEL T 88 FRACRED) X AF45 37K R (1) TR oz £
TFRKE, FEA e ZBEA T

& RIE

VLW CO M NOZ 7EAN L k3 A1 7K 2 3 T A 7R AN IR f 2R W) MO BR AL 22 i R R 4. 3%

5
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fE COMNO; AR ERIAHABNIEZLE, FBEASER . KHERABE. FHAE
fi# COMINO; AFABE MHKR. MRANBREBUKE, BFHEYEYERER, RE
Kot & 1E IR JE BV IR AAE A H CO M NOZ BT AEYWER(L EEARE A —ilE, A\TIE—&F X
B BERMARKR.
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