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Abstract A com';)aratlve analysis of phosphaté occurrence and its genesis during different dispatching periods of representative level 1
trlbutarlqsuof the Three Gorges Reservoir was conducted. For this, water quality, hydrodynamic force, and environmental data were
examingd for backwater areas of the Xiangxi River and Shennong River during the low-water-level period (June), storage period
(September) and high-water-level period ( December) in 2018. The results suggest that the mass concentration of total phosphorus
(TP) in the water body of the coves of Xiangxi River and Shennong River range from 0. 049 mg-L~"' to 0. 168 mg-L~"' and 0. 059
mg-L""to 0. 152 mg-L™", respectively, surpassing the 0.02 mg-L"" threshold for algal blooms. The mass concentration of TP, DP
(orthophosphate ) , and PP ( particulate phosphorus) in the coves of the tributaries were ranked as follows; storage period > high-water-
level period > low-water-level period for TP; storage period > low-water-level period > high-water-level period for DP; low-water-level
period > high-water-level period > storage period for PP. Based on Pearson’s correlation coefficients, TP and DP were significantly
correlated as well as temperature and pH, which are the key factors influencing the phosphorus in soils and sediments in the water-
level-fluctuation zone. During the low-water-level and high-water-level periods of the Three Gorges Reservoir, the TP in the coves of the
tributaries mainly exists as PP, accounting for more than 75% and 60%, respectively. The flow in the coves of the tributaries slows
during storage periods, meaning that settlement of PP is enhanced, changing the dominance of TP to dissolved total phosphorus
(DTP).

Key words: Three Gorges Reservoir; low-water-level period; storage period; high-water-level period; Xiangxi River; Shennong River;
total phosphorus; orthophosphate; particulate phosphorus

TR EMBAEMAIARNEZ LR, B4AEY  SEOKFUELS . KRR I A TR PRA
47 F ATP A1 ADP 20 il i) e 2 | [R] Bt 2 vl i A % ( particle phosphorus, PP) Fl1¥& fi# 25 %% ( dissolved
BRGEPAEE A RER" . B R R KR B 20200710+ 557 EL 5. 20300811
B AR ER SR F RN T KBS EEY  BemB. MR as & HIsH (2017YFC0404702) ; =HRZET

FESH (2017HXXY-05) 5 FEZK H AR =R 4 5 TR0
Wi KA SR G PR P KRR Y g s (91647207 5 615 F1 Bl o2 35 5 45 P23 7 4 75 ]
E Y 40 B RS 0 S T (51709096
1F 5 ZRASHB 52 52 80% KGN 8 IR fEs A FIL(1995 ~ ), 5 BEBRILE B TR 1 kR b
SRR Yk R R W T 0. 02 555 | E-mail :915246310@ qq. com

# JWIE/ER , E-mail : wanglj@ craes. org. cn; 394816707 @ qq.

mg- L7 R S Al BE K R SR AR A KRR A com



2.4 W PUAE . =W A S S e 2R A7 R SRR S B A 689

total phosphorus, DTP) , #8515 ( DTP) i &) 94 77 Ui
A AT A BORLAS B (PP I AR Mk 1 72 e A ) e
I, AR A e ik 2 Wl i v DV 1% 2 w1
BN (17 NGRS )i w 4 - TS N 02
FEKME B R MAAE SR TGRS R &
ABA LR R E XL

b 2 s R 9 <19 N 7 & M R T
TR G0 T B 2% 09 i 23 i R O SRR A 4k
AN N SIE SRR B 2B A S R A K
RO 2RO R R B X i A
MR AR MoK A S R GE R 2R 1 52 2 [ N SRR
FAEAL, A I, A 292 SRR AR R G Y
172 PIKAES RGESZ BRI TR R RE A2 )

FAT R T 2 = KT, A 2 — Rl ,
12t 20 R K VT i B K WU 4 O
50 0008 , A JE 28014 200 x 10° m™" . =l A IS
A F KRR TR 78 & FE LB i | & A A
LR I TR Al 0 = R X ) 7K 3 7 K
KA A T B R BRI 22 =ik TR AR
R 1 2K Sk Bl ) A% PR T = ﬂJJEE? XK
LS7ER *&%Jﬁiﬂ’]%ﬁé M, ST ZlijCji'é -%ﬁ?
EWE’J%/«fgﬂﬂUJilﬁﬁf“%ﬂﬂﬁ% Foi Qﬁ;\’i
AT 5 R, 1 = ﬂlf:ﬂ(}zﬁ?ﬁﬁjﬂr
—ﬂ‘»ﬁﬂ(u%ﬁ & /KA K SR T K Sk B

i

ENIWES 2SRRIV VI KE DS DS PN N3
KR BT Y B3R 5 K PR BT 4 A A 4 4R BERL A
2%,

1 BRI

1.1 AR5

BRI S = WK I X — 2 3, R T
P B 4K 97,3 km, Wi IE A 1100257 ~
111°06'E . 30°57" ~31°34'N, itk miF2 43 183 km®,
T 11 0 B = e K32 34,5 ke, Y] TE T 5 06 K, Fe 30
DB RIS RAAE 5 AR AR 0 X AR B Y
— R, RVE T AR R W 41K 60. 6 km, i
?Fil%ljb 110°18" ~111°19'E . 31°03" ~31°12'N, i d

BUA1 047 km® T 11 25 =05 K314 69. 9 km |
’é P EERR R i AR f‘*‘ﬂf#ﬁ :
1.2 Pesifiig =]

F 2018 4F.6-H (K #) . 9 A (%ﬂ(ﬂ;ﬁ) il
12 3 (K B3 %8 5 B 5 o B R mmiﬁ
HEAT K 5 . E%@%n Eppfe & om/\tﬂ/ﬁ%@m
TDAL/\“'J?E&W SRR 15 CIXX A CISN, R
) mqam%mm %ﬁbﬂlﬁi BEPASRAE XXYT. =y
SNYT %‘F@%n} WA AT 9 /\”'“UHJ g
51 A XXO01 ¢ XX02 | XX03. XX04. XX05% XX@6
XX07 . XXOS FIXX00. A I MIAT 11 %8 3] i A A

ﬁ%ﬂ%ﬁﬁk%%ﬁﬂimf Miﬁﬁmﬁ,,u6AWMF%wﬁsm1smzsm&SMA

E,ﬁﬂﬁj‘ﬂ(ﬂiﬂﬁﬁf%mﬁtﬁ ASHRIE KR, LS
i P XA A1 S 20 e Bﬁ{éﬁm{ R HE. TRl o i
A5 7% =K PR AN [R] 98 JBE ST ST 28 DX S 7K s i

SNO5 1 SNO6. L7 & aniEl 1 s,
1.3 FEFCRESKHHE
TEKIE AR 0.5 m A# T 10 L RAK A% RAEK

N

31°00" |-

30°50"
O

>z

110°20

1107400 111°00" E

Bl1 XERSHTE

Fig. 1 Locations of sampling sites



690 EZN b}

B 42 %

FE KEERAET 2 4 350 mL B 24K RE H, Hir 1
HUKEEIA H,80, #4735 pH /N T 2 ARG Bk FEE T
VKRR GRAFAT [ 5250 2 A H, S0, BZKAEE IR
FESBE(TP) . J3—H/KFEE ] GE/C IR I8 (LA
0.45 pm)FfEE?EH%ﬁ FHARN % TE B R L (DP) A
RS B (DTP) |, 48] 909% PR T B s b 32 G U6 I
AIBENE 24 h,3 500 remin ™" B0 10 min, B E I, F
FA Y CRE LM 2 4% 2 a W (Chl-a).

{5 AR SR VR 2% (60 x 1 000 mm ) R E LY
5 AR (0£20)em], A2 em MEIFEICEE
KT 350 mL R A KR AR ARAE, L 2 em
Ay 18] B R BBCTC R A i 31 2 AR O 5 0 P IR
TRARAT B RAE S LK TR 4R 4 3 K,
W 3 RES AT IR A M2 R AR SR, DU a)
BiiZK (4 3K B, % B DL- 5M %50 {I% 3 8 5 25 0 B 7E
2000 r-min"' FE.0> 30 min SRR O R B
WAl GF/C UL U8 (FLA2 0.45 pum) 5, ﬁﬁ;lwu
FEIEWERREL (DP).

B (TP) | IE B B2 £h (DP) %n‘iﬁﬁ’%‘* cN
(DTP) TS50 % MHRBCHR 26 1 WU, % (TP Tz

i 25 B ( DTP) B 22 {8 ( TP — DTP) A Ky 2 ks 25 ik
(PP) KR (WT) K . pH Fth B ( Turb) ] YSI-
EXO Z2ZH0UK o (3 E) IJL%?WJ 5, YSI-EXO
ZBROK A HTAAE A e R A T AL IR P i e
{#i [ Vector =4k 'ijt'bﬁiiﬁ(f)b%{lﬂ' FE, TE A
RE ZKOAE H (o P IAT . 0 A 1 = 4 s S A3, )
R R £0. 1 mmes ™"l d IS4 AR R [
AT R SRy X VLK A7 1 W 500 22 o) = e J22 [X
2018 4E 1 ~ 12 A KA.
1.4 FlR b3k

KA AreGIS 10. 3 2z il iF 5 DX 35k 19 W ) i o7
Origin 9. 0 2l 8% 2= F- i &1 5 /K7 [, Surfer 11. 0 %2
Tl R 1 B, AH PR F SPSS 25. 0 #4770 #.

2 HRE5HW

2.1 ABECTP) &t ok e e e s 1k, ﬁﬂﬁf
?Lw%ﬂ i B K PR R | 2Kk
%n%ﬂ(ﬁ%ﬁﬂﬁ‘ AR T TR v e A R 1
R AV P AR IR G B 3838-2002 ( 3K HFEEIT
Eﬁ/ﬁwﬂ o.ﬁ/ﬁlﬁﬁﬁ%ﬂfﬁﬁﬁ% e

e

%1 éﬁﬂ?ﬁﬂ?@"—"ﬁﬁ)ﬁs,&fﬁ/mgL‘ y « o

Tdble 1 Concentfations of totdl phosphorus in the Xiangxi River and ;hcnnong Rwer/ mg-L ™!

R L.

Eokfly

HieEds | S ,-‘ g/ <a kA
) / TP AL [0.049/~0.155 0. I'10 ~0. 168 0.078 ~0. 129
% e ST 0,09 0. 145 ; 0.105
4 & kgt o il m
TP 84k il 0. 059 ~0. 098 0.103 ~0. 152 0.062 ~0. 112
| MR TP -3 {H 0. 075 0. 129 0.079
KB hrE I ]

A1 1 AT G5 A R AE = WK AN (]
FETH TP ¥ B2 R 3K > mkAn > KK
A, HLIXP 4% SO0 AE = ﬂl}E7J<E'§%7J<ﬁﬁF7MZIKEPE’J

Bk BT T 0.02 mg- L' — B, /KK
RIREEW L T KRR “. AR 2 ANOVA 43

Wr i SR B i B, TP Jo 5 Mk B 78 (/K 457 351 ( P
=0. 134) FIZ/KWI(P =0. 174) NMEIERE XS (HIE
KB (P =0.019) f74E B 5 25 5. WIS ek

FIEIAIR I TP e B DT o] 17 B A ()T 371 i
I R —A LR TP BT vk B =1 (A
KAE N 0. 142 mg-L ™" AR IR L E XXO08 A4
AR TP W T 11 2 PRV i B —A R %
Eﬁﬁ;ﬁ} TP ﬁ%imﬁfzﬁﬁﬁjﬁﬁ%j&ﬁ% 0.117

2.2 E@*@E%ﬁ( DP) &
TEN 5 BAE

5 KRR AR A
WK PEAR K 30 | 7 K

PEANRIVE FE R TP ot v B AR AL R AN 4] 2 Ffrom. R KRR A R DP o IR B B QN3 2 T,
x2 FRORMBREEBRBERERE /mg-L-!
Table 2 Concentrations of orthophosphate in the Xiangxi River and Shennong River/mg-L !
T L AR K AL EKi KA
| DP A5 463 0. 007 ~0. 034 0.051 ~0. 107 0. 007 ~0. 021
DP F-¥{H 0.017 0. 088 0.012
Wiz DP A& Ak [l 0. 006 ~0.015 0. 066 ~0. 091 0.001 ~0. 013
DP F-#{4 0. 009 0. 081 0. 005




2 W LA . =K P B S it i 2% T S R S 691
0.20 : {;ﬁgj%‘i . Py 0.16 . e
_0I6F a EkEOM * e . ; . * .
o —— =i * ] 2 012f & N .
gou- . é .
§ . s J§ 0.08 | . .
0.08 | a 4 N s .
0.04 ; ; R O N SNz SNoz SNod SNOs  Snoe
X BB R B R ¥ B R
B2 HFZARMRKERESRDBRESH
Fig. 2 Sampling sites and concentrations of total phosphorus in the Xiangxi River and Shennong River
FH 28 2 PRI IR S AR R AE — e TR AN [R] 0.12
JE AR ) DP v A 1 58 9% LI 7 i
S0 DP JR Ik BERI B 3 K 0> K 300 > oo}t KBNS *
KA, 30 0 2P 2 ANOVA 43 B7 75 1 A 20 55 .
FARELEL DP AR AT B (P =0. 1) P & |
EOKI (P =0. 402) RAFFE B3 2 5% (EL @k Bl (P = . T
= 0. 01) 77E M 25 5. 19 26 S0 0t 16 K e [l i R
FF49) DP % RV B8 (L RVER QT 3 . 70 DP "5 8 5 2 8 £ 5 B 8
b 2 4 (DT 16 ] L R s
F L ﬁﬁﬁii%é% D Foik e T @ﬂ% : HR
IR 2 4 ol e y )
2.3 | kA @%Pmﬁ; K e wwa Fi . ‘
R G AR = %mﬁfﬂﬂﬁ%%m% £ o
oo wp Ak g s pr. | 2y B T~
m%37ﬂ§@ﬂ%Wﬂ@mw¢mﬁpm@4 op 2+ » = + 1
i’j%\:‘{}i‘jﬂﬁ%ﬂ({iﬂ)ﬂ S m*ﬂ%ﬁ > §7kﬂ;ﬁ ﬁ.% SNOI SNO2 SNU;#}‘;NM SNO5 SNO6

ANOVA 45 H 3 197 4 T 7 TR A5 ( PP) £ K
M§ﬂPﬂlwm;§m%(Pﬂ)ww%Mm*u@
(P=0.119) YWAFFAER B 25, XPE&NH PP R

B3 FRARMKERESREBBRERESS
Fig. 3 Sampling sites and concentrations of orthophosphate

in the Xiangxi River and Shennong River

®3 BEARMRZETRSHTERE /mg-L!

Table 3 Concentrations of particulate phosphorus in the Xiangxi River and Shennong River/mg-L ™!
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Table 4  Correlations between phosphorus and environmental factors in the Xiangxi River and Shennong River

] TP DP PP AR TP DP PP
TP 1 TP 1
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Table 5 Trends in nutrient source-sinks between interstitial
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