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O A BERKEE TN E BT YT, KB K A H LT 2 B R A IS 7 A E R . DA A VD VLAE
FIK I, 2006— 2016 4K 5T B2t R A 38 5 2 37 ¥ Yo Wik 2 5 itk LA (TN/Q TP/ Q) 5 &b it (S) e R,
Xof G VDV IR IR | 1) GRS K R B K J5 i 1 R R (TN BB (TP ) Yk B K3l B 1 2R AR AR IE EA T W 9T 45 Rk
B (1) #3052 25K 540, TN H1 TP ¥R BE7E 0.38~ 1.41 F10.01~0.73 me/L Z [l A8 4K, , 1) S2 3013 25 /K T TN 1 TP Y B 7E
0.32~1.33 F10.03~0.42 mg/L Z [A]254k , /K5 7E 0.35~1.29 #10.01~0.05 mg/L Z [R5k, Z K5 TN Yk BEEEE K BTG A
Fhe A5 TP ¥k FEBLE K ATZIREAIR 75% 5 (2) B /K B4R TN ¥R B2 5 0] Gk FEA T, TP ¥k BE BAAIR T 1) 3G , 35 7K
S AR, TN e J3E KT 1) SR , TP ¥k 5 B B o5 1 ) R 5 (3) & VBV TN LIRSS A (NO3-N) S 3=, i TN ¥R 1)
67.3% ~91.8% ; (4) Wik TN ¥ B BEVR B A% Vbt AR A0/, TP YR BE 5 3 R 3 VP B 38 32 TEAH DG S6 R 5 (5) 4Rk TN
TP AF3# T 7F 48357 ~ 135827 F1 4720~ 14163 t 22 [0] 25k, , AE (43 51 2y 90337 Fi1 8932 t, [a] G2 Wl 3 & /K [if J5 TN 4% 38 f 7F
64232~ 130966 F1 71675~ 149647 t Z [8] 254k, , # 7K 5 18 1t A 5 T # KA, TP 458 B 7E 8851 ~ 18624 13131 ~7300 t 2 [i]
Ak, B K G B A T B KAT 5 (6) K FEEE KO 2 TN vk B 5 30 4k 70 B g s, (HL TP 3k 3 15 30 5 50 25 /K i B b A
ol AR I B R 2 67.0%.
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Effects of cascade reservoirs in the lower reaches of Jinsha River on nitrogen and phos-
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Abstract; Nitrogen and phosphorus were important nutrients or pollutants in water. The construction of large reservoirs would have
a profound impact on their transmission characteristics. Based on the measured water quality data of Huatan and Xiangjiaba hydro-
logical stations from 2006 to 2016 in Jinsha River, the relationships between TN/Q, TP/Q and sediment concentration (S) were
established, and the change characteristics of total nitrogen (TN) and total phosphorus ( TP) concentrations and flux before and
after Xiluodu and Xiangjiaba cascade reservoirs were studied. The result showed as follow: (1) The concentrations of TN and TP
were 0.38—1.41 mg/L and 0.01-0.73 mg/L in Xiangjiaba Station, the concentrations of TN and TP were 0.32-1.33 mg/L and
0.03-0.42 mg/L before impoundment, the concentrations of TN and TP were 0.35-1.29 mg/L and 0.01-0.05 mg/L after im-
poundment in Xiangjiaba Station, the concentration of TP decreased by about 75% compared with that before impoundment. (2)
The concentration of TN in Huatan Station was close to Xiangjiaba Station, and the concentration of TP in Huatan Station was less
than that in Xiangjiaba Station before impoundment. But after impoundment, the concentration of TN in Huatan Station was less
than that in Xiangjiaba Station, and the concentration of TP in Huatan Station was obviously more than that in Xiangjiangba Sation.

(3) The concentration of TN in Jinshajiang River was dominated by NO3-N, accounting for 67.3% -91.8%. (4) The concentration
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of TN had a little relationship with flow and sediment concentration, and the concentration of TP had positive relationships with flow
and sediment concentration. (5)The fluxes of TN and TP in Huatan Station were 48357 —135827 and 4720-14163 t, with the
mean values of 90337 and 8932 t, respectively. The flux of TN were 64232-130966 and 71675-149647 t, and the flux of TP were
8851-18624 and 3131-7300 t before and after impoundment in Xiajiaba Station. (6) TN concentration and discharge had no sig-
nificant effect after reservoir impoundment, but TP concentration and flux were significantly reduced, the annual retention rate was
about 67.0% .

Keywords: Jinsha River; total nitrogen; total phosphorus; retention effect; cascade reservoir
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I BRI DA SR A (A N | 7R R DU OB e, TR K A RE VR S . R R A v R e
TR TT K B e F — 2%, BE B2 2 33 km, Pl WU ALY 45.88 J7 km®, IE % & /K {7 380 m, B %%
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658 J. Lake Sci.(#3a#2) ,2019,31(3)

1.2 REEH

SRAE H 5L TR K SCt R ) IR SCty. A it IR | 10 G SOK B B9 B i oy, 32T D) 1]
A TR BRI (26°55'N,102°53'E) , £ i FL AR 42.59% 10" km? , B F- 1939 45,2015 4R RIZ36 7 ik e b
f5 R B KA K BB, D5 B R s SR K T BUUAR 22 1% , 5 2015 4F 5 i 3 (K U0 Bk} R
PRS00 30U DA R | 1] S IO K 2 1 S P24 il , 57 7 1) SR 3VUK P T 47 2 km A2k (28°38'N,
104°24'E) , # L IRET R 45.88% 10" km” , T 2006 4EBEST. 457K S5O E UL 1.

100° 104°

RN

—Z

L 260
JRLER VIS
L 230

o %

@ TEEKE

@ CEUKE

\ /i e's

BRI o 140 km

B 1 AV K &R K S0

Fig.1 Layout of downstream Jinsha Basin and hydrological stations
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ASCR KBRS A AR TTZE K SR DT AR K SCRE R IR , /K 3RS Y 4 YT L I /K P 5 1) v
DA EE R R Aty | 1) A AR W DA R Sk A A — Wk, I [E) FR B2 4 A ) A ORI s K S
WHE (A2 A 3 Scaigk , RISTE RAEEZRAERE T BAABAR K T 0.5 m AbAiiR 1 AN . JKEERSESS
26 F ORI 30 min J5, B2 KER B AERCEN L AR IMRTERIFA T, 12 h IR g =0T, Hod TP ¥k
SR FH SRR S5 O BE IR 73T (GB 11893 — 1989) A& H R Ry 0.01 myg/ Ly TN ¥ 8 2R F B 1k o0 5 1 44 91 fie 4%
AN S HT (H) 636— 2012) , 46 1 BR O 0.05 me/L; 7 i R 5 2 (NO,-N) ik B 2R Hl 43 D B v 0 A
(GB 7493—1987) , K11 R4 0.003 mg/L; AR ER A (NOS-N) ¥ BER FH 58403 G BEVL 7317 (SL 84— 1994 ),
o H R 0.08 mg/L; S0 (NH,-N) o B SR FH 49 EC 3 3R 436 06 BE 1 40 (HD 535—2009) , 4 HH BR 2 0.025
mg/ L.
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i I Excel KPS ERIAT ST FIALBE. o 45 3l K B ot R AT — , et o ) R34, 2006— 2016
SRR, NARIEFOR—BUE , AU PORL AR IR GE — Z 2006— 2016 4F. Jgfd T 2K AT 5 MR X L, K52
BRI 53y 2006— 2012 4F 1 2013 — 2016 4EF BT B s S5 4R 6— 9 H Rl 4313, 4.5.10. 11 F )43
SRR, 1—3 B 12 AR5 Ak .
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TG, Ty AREVEAKCE o FEIGTHE, GG T > Ty SEBESVEMR R, 2 WA B3
ST AR MK 0.05 28R G0t Ty 2201, 4R 30 | 16] SO0 AR AR i i ROV GE it T i 4
XHES A 0.217 F10.515, AEER YR R AN Ge it T WL XHE 23510 1.250 1 2.593 , 15 B A2 58 il 422 It e A
Vh T R MR A Ra B, 1) S AR i T e 35 s A A e (B Vb B D i B 3. R ) S
2006— 2012 4EAE R vbHE g 13204 77 1,2013— 2016 AEAEH VAR 175 J7 v, 299870 98.7% ; AL & vb i
T KRTHY 0.981 ke/m’ B/ B2 K5 9 0.0135 ke/m’, 293> T 98.6%. [ R Wi Vb i i Bl 322 5
RSN [0 ZEVUK P 3 7K T A N Vb R BB K.
22 EXEIER BHRENHTE
221 TN A TP %P3k E  JEIMPERSiiT, 2006 — 2016 4E4E55E TN il TP ¥ EE7E 0.380~ 1.410 Fil
0.010~0.730 mg/L Z [A] 284k, ZAEIE 5514 0.731 A1 0.077 mg/L; [ ZZ 3k TN A1 TP ¥k FE7E 0.320~1.290
F10.010~0.420 mg/L Z [8] 254k, Z A 49ME 43731 f 0.735 F1 0.085 mg/L. 5 [ P =3[ 1980s [y TN TP ¥
JEU A, A VYT B TN TP YR FEE A AR T 300, G BRVT AR — 5, TN W BE W 75 TG, TP VR BE AR T
VL5 St AT ST b TN TP e 1) s Tt ROl A S i (% 1)

%1 G VPULTN BORUH A 322230 It S ZURLS Bl 22457 v i
Tab.1 Average years concentrations of total nitrogen and total phosphorus

in the lower of Jinsha River and other main rivers

EizL2) SV gl KT R AT S
TN/ (mg/L) 0.735 1.983 0.498 0.686 0.116
TP/ (mg/L) 0.085 5.652 0.166 0.070 0.025

TR U8 SRR & O AR ML AN, JEHLEUH L NH,-N \NO;-N \NO;-N 3 MBS F#, &K
HIJG ZAEHME WL 2. 28531, NO;-N 29 5 LA 86.6% ~94.6% , 4 VYT We K (A TEHIL AU 35 B2 1350
53 THLE S 2 5 TN 1 67.3% ~91.8% , iZ LWl — & L3/ T T Ui, BKFTARsRul 298 77.6% , m 48 24
N 98.6% ; B K S AT 2 88.7% , [ RIS N2y 97.0% . TP FEALRE POY -P A5 WL | 2 5 e £h AU At
RIS, o TR V0T TP (20 BT R, 54 T I G AR 56 i EokE. (EAMIERTE | R ok
T BURL S 5 TP 19 80% ~90% .

2 FOKATE A BRI R

Tab.2 Annual average concentrations of nitrogen and phosphorus before and after storage

- FIKATREE/ (mg/L) EKIGHE/ (mg/L)
K3

NH;-N  NO;-N  NO;-N TN TP NH;-N  NO;-N  NO3-N TN TP
Ak 0.067 0.009 0.491 0.732 0.076 0.043 0.008 0.596 0.726 0.080

[a] 2 31 0.070 0.008 0.602 0.694 0.116 0.038 0.006 0.771 0.841 0.028

2.2.2 Fp FENE A MK 2B A LIE RIS | 6 5200k TN TP 3R EEAEBRAZ fE. A irH & K iR PG TN
TP Wk 22 SR B3 R AR IOIE ™ AT AT, ot TGS, Ty oy Ty 2399000 51
KV a FHIHRBIIGAE, A G T> Ty em BT < Tgnpcrm » RWPTREARLATE R E 25, RN 25



660 J. Lake Sci.(#3a#2) ,2019,31(3)

R, 8 R EMAT 0.05 1T, Ty m = 35 Tnp e = 13, TSR GE 4 Ty =23 Ty =
235 A R G Ty = 16 Ty =38, BEBHE /K AT S5 ARG TN TP 3% B G 78 Ak, m 54000 TN ¥k B Al G
0 EARA R TP Ve B W 25 AR, A Giit, i K IsE TP AR vk B i /K AT Y 0.116 me/L R A 2= & K5 1
0.028 mg/L, B T 75% . 7K bl 2 X 0 AR EE , K Uk A B DU RN R, MO 22 A 1) R 400 TP ik
[EPN G

2C FIPE 2D 435I A A 10 5 E K HTE TN TP kAR AR i 2k, 26 3 S 4R AR [l it 1 1)
v B, Al WL TN YR BE AR IR AR AN H TP R BEAR PR 245 PR AR AL 50 &8, BB BRI R T4 2=,
SRR B R R AR — B AKEE KR, 10 G TP e 13 5 /K i A 182 i/, H: b A 30T
T 57.1% KR T 66.7% , TTUM AR T 84.2% .
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Fig.2 Changes of sediment, discharge, total nitrogen and total phosphorus concentrations

in Huatan and Xiangjiaba Stations

223 A A TN WREIFEAORE , BKATHRT |10 ZC5 AR TN #3512 0.732 H10.694 mg/L,
MW T PR AR AN K S AR 2 TN JRBE 23031 0.726 F10.841 mg/ L, HTREMS AT THi5. DA TP R BE T2
AT, E K AT TS ) TP o BE B AR T [0 Rk, ATt (R & KR AR Bl ) TP Y WA T 1) &
W , SRR H

3 AR 1) SN B K ATS B RS B B AR AL £l

Tab.3 Annual variation of total nitrogen and total phosphorus concentrations at Huatan and Xiangjiaba Stations

) 1B BETE
fihr i B ‘ ‘
Hik Pk Wk 91 ik Pk MK
TN/ (mg/L) KT 0.633 0.730 0.858 0.695 0.694 0.699
Evi95 0.742 0.730 0.694 0.798 0.819 0.910
TP/ (mg/L) Z K Hi 0.063 0.064 0.100 0.067 0.094 0.194

EKIE 0.068 0.069 0.104 0.027 0.024 0.033
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Fig.3 Relation of total nitrogen and total phosphorus concentrations and discharge
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® TN(200620124F) A TN(2013-20164F) © TP(2006—20124F) x TP(2013—20164F)
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Fig.4 Relation of total nitrogen and total phosphorus concentrations and sediment concentration
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Fig.5 Relation of TN/Q, TP/Q and sediment concentration
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TN/Q.TP/Q 5E& b S IR K IR R HIUE
Y=q-8 (1)

2, Y O TN TP VB 53 it Q A HLAE (TN/Q TP/Q) TN TP #e BEBALAT Oy me/Ls i ft Q Bl m'/s; & 10
AN kg/m® ja b 4R AR RBONFE AL

4TI, Y 5Eb i S SERIAHIC R R [BI7E 0.6 LLE B TN TP e i 5 Bplt 3 ok £ b B ]
KFHR KW TN/Q 5L TP/Q 5 vb ik S (Y FR HLEAP R AR S e TN TP (175 Ak M AaE.
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Tab.4 Correlation of TN/Q, TP/Q and sediment concentration (S) at Huatan and

Xiangjiaba Stations before and after storage
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Tab.5 Fluxes of total nitrogen and total phosphorus at Huatan and Xiangjiaba Stations before and after storage
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Fig.6 Annual average fluxes of total nitrogen and total phosphorus calculated by two methods
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