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of the Three Gorges Reservoir/
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Abstract; Since the impoundment of the Three Gorges Dam, 50% of the first-order tributaries in the reservoir area have had frequent algal blooms but with variations regarding
the geographical locations of the seriously hloomed sections and the scope of the latter being influenced by the mainstream. This study took the Pengxi River, a first-order
tributary of the reservoir area, as an example in order to explore the difference in eutrophication among the river sections and the influence of the Yangtze River on its
tributaries. During the spring bloom season of 2019, sampling was carried out in one-week intervals for a total duration of one month. Seven sampling sections ( PX1-PX7)
were set up from the confluence to upstream. According to the profiles of vertical water temperature and conductivity of each section, the influence scope and form of the
backwater of the Yangtze River were inferred; in addition, severity differences and mechanisms of algal blooms among sections were explored through the comparison of the
hydrology , water quality, and sediment nutrients among Gaoyang Lake (PX5) , which has had serious algal blooms, and the upstream (PX6) and downstream (PX4) sections
of PX5, which are both 4 km away from PX5. The results showed that during the sampling month, the average p( Chl-a) in the confluence area of the Pengxi River ( PXI-
PX4) and in the upstream (PX5-PX7) were in the range of 14.55-44.00 pg-L™" and 42.66-175.40 pg-L™", respectively. The p( Chl-a) of PX5 was up to 413.00
pgeL ™", which was significantly higher than that of other sections (P <0.05). Temperature and conductivity results showed that the backwater from Yangtze River flowed
into the Pengxi River from the middle and hottom layers during the period from April to May. The confluence (PX1-PX4) sections were in the intersection area of the
backwater from Yangtze River and the upstream of the Pengxi River; thus, the waterbody was unstable, which was not conducive to the formation of algal blooms. However,
the upstream (PX5-PX7) sections were not directly affected by the backwater from Yangize River, leading the nutrient exchange mainly vertically. Most averages of n('TN)/
n(TP) and n(DTN)/n(DTP) of PX4-PX6 were all greater than 16, indicating a phosphorus-limited state. During sampling, the average sediment total phosphorus of PX5
was 91% of that in upstream PX6, which was only 4 km away, whereas the surface water total phosphorus of PX5 was 180% of that in PX6. The important reason for this
phenomenon is that the water surface width of PXS was 3. 6-4. 7 times that of PX6, indicating longer wind fetch in the former section. Owing to the mountainous landscape in
the Three Gorges Reservoir (TGR) region where windy weather is rare, the disturbance effect of wind and waves on PX5 was stronger than that of PX6, and the nutrients
released from the sediment at the PX5 section caused by wind and waves resupplied the surface water more easily, causing more serious algal hlooms at PX5 than those at the

remaining sections in the Pengxi River. The main causes of the algal blooms in the tributaries of the TGR area lied in the stability of water stratification and the supply of
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internal phosphorus. The stability of water stratification was mainly affected by the backwater from Yangtze River, and the supply of internal phosphorus in the algal bloom

season was affected by the special water stratification phenomenon of the tributaries of TGR—the “surface density layers. ” The duration and degree of weather disturbance to

the surface density layers can be used to predict the time and scale of algal blooms.

Key words: Three Gorges Reservoir area; Pengxi River; sections; algal blooms; backwater from Yangtze River; migration of internal phosphorus
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Fig. 3 Vertical water conductivity profiles at various sections of Pengxi River from April 23" to May 23", 2019
F2 201954 A23 BES5 A23 ARREASHEREKEHEE a RE" /pg L
Table 2 Chl-a concentration in surface waters at the sampling sites of Pengxi River from April 23™ to May 23", 2019/pg-1.~!
RAEAL A PX7 PX6 PX5 PX4 PX3 PX2 PX1
p(Chl-a)  42.66 +27.06b 52.00 £39.72b  175.40 £137.62a 44.00 +7.65b 14.55 +£5.05b  15.48 +13.72b  17.82 +12.06b

1) BHEFIRFIME + bR, N[/ NG FRER R T ] 22 52 2.3 (P <0. 05)

0.048 F10. 119 m-s™", PX5 Ji ik i 18, PX6 Wi i fix
PR3 AW T ] R AE A S 35 22 /- [ P = 0. 001,
4(a)]. 0 4(b) Fizn, PX4, PX5 Fll PX6 Wi N
IE 43591 40. 000 66 . 0. 000 86 F10. 000 95 s 2. Hifi:
i KRR IR B S B PXS R PX6 7R FE )
W—EC A 2K PX4HE5 H 9 H g5 2Kk
A AR Ry 53 JE K AR,
2.5 PX4 . PX5 il PX6 Wi K A& 3504
F3IRT 2019 4E 4 ~5 A PX4, PX5 Hl PX6
HRIZE | R FIR )2 KRS R0 22 50k ARTRK
JZ[E] DTP, TN 1 DTN f7-7E . # 25 (P <0.05) , /K

WEFFEAATAE N ZER , P SCR AT FEAN T
£3 WEE, B, ERAKEEREREERME /mg L

Table 3 Differences in nutrient concentration among surface,
middle, and bottom layers/mg-L !
H p(TP) p(DTP) p(TN) p(DTN)
#JZ2 0.1320.10a 0.03 £0.02b 1.80+0.58a 1.32+0.49a
FZ 0.09+0.03a 0.03+0.02b 1.42+0.32b 1.09 1. 15b
JEJZ 0.16£0.10a 0.05+0.03a 1.38 +0.25b 1.04 +0.20b
F 2. 624 4.246 4. 887 3.419
P 0. 084 0.021* 0.012" 0.042"
1) B8 PX4 | PXS 1 PX6 3 3 AMBTIRIAS 5 77 SR vk B i P24 =
P22 , R INE FRERL « FR AR K2 0] 22 5 .3 (P <0.05)
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Fig. 4 Distribution of surface water velocity and N? at sections of PX4-PX6 of Pengxi River from April 23" to May 23", 2019 -

IKHEZE PX4 ~ PX6 WiTh p( TP) HI{EA AL Bl N
0.02 ~0.44 mg-L™'[ K5 (a)]. PX4 ~ PX6 )2 7K
& p(TP) ¥I{E 43514 0. 10, 0. 18 F1 0. 10 mg~L ™",
HARHUMEE 4 km, PXS 2 TP YREE 51 Ay PX4 F
PX6 1 180% [ 14,5(a) ], 1H%METQ%E%£#(P
=0,/384). PX4~PX6 JiE 2K 14 p (TP) ﬁ o]
0.17. 0. 15 éﬂm 15 mg-L~' %MEIE’%&%%#
[P=0.932 l’§]5 (a)]. p(DTP)iQ{EE@*1£«EI£Iﬁ
0,01 ~0. 09 mg-L=', i p(TP) ) 209 =409 45 Wi |

Eﬂ%%&ﬂqﬂ}:’ <i%)z' < RS2 15 A 1R 7ﬁPXé& .

AR 2555 (P = 0.021). PX4 ~PX6 £ R
p(DTPY XIS 512 0. 02, 0.04 F1 0. 04 mg-L~", J&&
JEH3 54 0.04 , 0.05 F10.06 mg-L ™", 4% W ifi 7]
B E 2R (P>0.05); MFEJZK DTP ¥ M I
B N UER AR B 5(b) 1.
p(TN) BE AL AL ELA 0. 86 ~2.72 mg-L™",
3 AT R JZ KR TN MR 34 1 2 TR 2 AUIRZ.
PX4 ~ PX6 2K p(TN) B{E 4354 1.75 . 2. 04
1,62 mg- L' JEJZ KK 4350 1. 46 1.33 Al
1.35 mg- L' 4 Wil (] C B 22 5 [P >0.05, 1 5
(¢)]. p(DIN) B{ETE 0. 61 ~2.23 mg-L "' [a] 255,
A TN Y JE 1 70% ~ 79% . PX4 ~ PX6 % J2 Kk
p(DTN) A5 1.31, 1.50 F1 1. 14 mg-L™" | JiE
JZ48 5014 1,02, 1.05 F11.04 mg-L~", 4 W1 a]
TR FEZEF[P>0.05,K5(d)].
Redfield ™ 2 IRUAAEY N, P LR MR (n/
n) A 16: 1, i BB Tz b BKACE FRR S A T
b, MR A B T N P B SRR IR EAEAR
KARERE b 5w 2 8 2K A0 A R L AR Sexd
n(TN)/n(TP) #l n( DIN) /n( DTP) 21347 43 #r. 45
KR 3 AW R ZFRZ KK n(TN) /n(TP) £

AT 16,32 BRI Pk 1k 22 BOmt AT L @RBRm AR
% [E6(a) ]. alTN)/n(TP) KA ALIER N 10. 55
~117.21,PX4 ~ PX6| %%EMZI: n(TN)/n(IP)ﬂJ{E
S35 5212, 32-34 49,04, i |2 #y 5351
31.68 ., 29; 02 Fh24. 70,%&@@%%&%2%#@
>0.05). &EEIEH%%F@DFEMZIKn(DTN)/n(DTP)
PEH R TEGE R T 16 [ 6(b) |, RERRZAK
ﬁ&i’ﬁ%f)m{#ﬁ’iﬁwriﬁ?ﬁﬂdmﬁ i PR IR %%Fﬂ(
1 n(DTN)/n( DIP) {1975 {435 FEl 2y 28. 75 ~ 196. 82
PX4 ~ PX6 WI¥5{E 4350k 154. 51, 98. 74 H169. 20,
PX4 B E & T PX5 Ml PX6 (P <0.05). Ji§J2 K1k
n(DTN)/n (DTP) )22 4635 Bl 24 24.57 ~ 120. 53,
PX4 | PXS Fl PX6 M93{H 235l 66.70, 50. 41 Al
53. 66, 4% W [A] JC ik % 25 7 (P >0.05).
2.6 PX4 . PX5 il PX6 Wi & 3EEh it
W 4 s, BAEE L 29 4 km, {2 PX5 A9 TNs
M TPs W BEMT (P <0.05) FiF(PX6) FIF
E(PX4) ,PX5 ) TPs # i HA PX6 ) 91%. {#1%
s HKAEE 4 A ™ PX4 ~ PX6 Wi 5 H TNs &
HIMT 4 A; PX4 B9 TPs 764 AR5 AlE
WE 225 M5 H PX5 F1 PX6 1Y TPs & ) i 2 5

R4 BRI PX4~PX6 REHAHEIKELZR
MEBRETMHME" /g kg™
Table 4  Variation characteristics of total nitrogen and
total phosphorus contents in sediment at PX4-PX6,
Pengxi River during sampling/g-kg ="
w(TNs) w(TPs)
4 H 51 4 A 5H
PX6 1.05+0.03Aa 0.94 +0.01Bb 0.75 +0.00Ba 0.78 +0. 00Aa
PX5 0.95+0.00Aa 0.88 +0.03Ab 0.68 +0.00Bc 0.71 +0. 03Ab
PX4 1.20 £0.01Aa 1.15+0.01Aa 0.72 £0.01Ab 0.71 £0. 03Ab
1) B FoR A £ dRifie  ARIKRSE FR:30R5 A Oyl 22 5 3% (P
<0.05) , AR[F/NG FRER W] 22 5 0.3 (P <0.05)
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Fig. 5 Vertical change characteristics of TP, DTP, TN, and DTN in sections of PX4-PX6, Pengxi River from April 23" to May 23", 2019
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