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Spatial- temporal Distribution of Nutrients in Hanfeng Lake After Offic1al Operatlon

FU Shi', NI Jiu-pai', HE Bing-hui' ", LI Tian- yﬁng TANG Yi*, QIAN Tian' XIANG Ke-cui’ 7=

(1. Key Laboratmy of Eco-environment in the Three Gorges Reservoir Region, Mlnls‘try of Eduéatlon College of Rest')‘ur(es and
Environment , Southwest University, Chongqmg 400715 Chlna 2. College of Afrimal Smence Southwest Unlversny, Chongqlng
400715 China; 3. Ehv1ronmental Momtorlng Statlon Kalzhou BPistrict, Chongqing, Kalzhou 4054004 Chma) Yy

Abstract The hydrogrdph of Hanfeng Lake, )Vhl.ch i the_.-ldrgest pre-dam of theThree Corges l}eserv'mr varied between the ﬂuvmtl
%tage and lake stag? aiter the lake was officially-operated, re%ultlng in large shifts in’ the aquatic bmgeochemlcal processes. “To explorff
the spatial- temporal ‘distribution of nitrogen and phosphorus goncentrations and 1dent1fy ﬁlell‘ 1nﬂuen¢1ng factors in Hanfeng Lake,"seven
sampling'sites Were set™up to monitor the changés of nuttients and other water indicatérs iat different lwater depths monthly from Jaruary
to De(ember 2018. The results showed that cémpletely vertical mixing across water profilés was observed. The nutrient concentrations
weré Mot s-lgmflcantly different. between the topy rnlddle and ho‘ttom water depths (P >0.05). Total nitrogen concentration decreased
from Jdnuary to.Seéptember but gradually increfised from October-‘fo December with a monthly average concentration of 1. 52 mg-L™".
NO,"-N concentration decreased in the first four months, increased sharply from May to June, and decreased from July to Deoember
with a monthly average concentration of 0. 05 mg+L~". NO, -N concentration gradually decreased from January to June, and gradually
increased from July to December. NH, -N concentration was the highest in July, with a concentration of 0. 44 mg-L~", and the change
in other months was not notable, with a monthly average concentration of 0. 09 mg-L~". The concentrations of total phosphorus ( TP) ,
dissolved phosphorus, and soluble reactive phosphorus showed insignificant changes in trends throughout the year, with monthly average
concentrations of 0. 17 mg-L™", 0. 11 mg-L™", and 0. 05 mg-L ™", respectively. The phosphate concentration was mainly sourced from
the upstream Nan River and Taoxi River, and gradually decreased from upper Zhendong to the downstream regulating dam. Of these
nutrients, TP was the key factor in the growth of algae in Hanfeng Lake.

Key words: Three Gorges Reservoir Area; Hanfeng Lake; spatial-temporal distribution; nutrients; influencing factors
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Fig. 1 Location map of sampling sites in Hanfeng Lake
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Table 1  Basic information on sampling sites in Hanfeng Lake

SRS 2R E2YaH
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Fig. 2 Spatial-temporal variations of water temperature ( 7') and chlorophyll a (Chl-a) in Hanfeng Lake in 2018
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Fig. 3 Spatial-temporal variations of dissolved oxygen (DO) and pH in Hanfeng Lake in 2018
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Fig. 4  Spatial-temporal distributions of total nitrogen (TN) and nitrate nitrogen (NO; -N) in Hanfeng Lake in 2018
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TP/mgl L T # 10.05-0.75 0,176 ’_U%gg.éﬁ 47 0.162 0.05 ~0.596 0.166
DP/nig LA .0.02~0.30 0.109 70,021 ~0.295 0.106 0.011 ~0.225 0.105
SRP/mg- .-:"'l ! 0.001 ~0.28 0.051 0.001 ~0.251 0.047 0.001 ~0.218 0.048
TN/mg'tl ! 0.71 ~2.87 1.519 0.577 ~3.568 1.486 0.601 ~3.203 1.539
DN/mg-L~! 0.44 ~2.26 1.153 0.411 ~2.233 1.103 0.431 ~2.331 1.114
NO; -N/mg-L~! 0.16 ~1.179 0.800 0.082 ~1.739 0.778 0.182 ~1.985 0.813
NH; -N/mg-L~! 0.001 ~0.604 0.090 0.001 ~0.453 0.065 0.001 ~0.555 0.079
NO, -N/mg-L.~! 0.001 ~0.598 0.060 0.002 ~0.589 0.054 ND ~0.970 0.056
N: P 2.95 ~1325.38 59.821 3.24 ~1264.27 73.572 4.31 ~1968.51 105.383
®3 2018 ENFHERBSHMSHZ BH R RIEXED
Table 3 Pearson coefficients between nutrient and other parameters in Hanfeng Lake in 2018
T Chl-a pH DO TP bp SRP TN DN NO; -N NH,;-N NO; -N N: P
T 1 0.194 ™ 0.064  0.332™ 0. 104 0.128*  0.065 0. 022 -0.011 -0.185*" 0.338* 0.02 0.211™
Chl-a 1 0.441™ 0.273™  0.265™ 0.075 0.046 0.078 0.096  0.048  0.032 -0.038 0.055
pH 1 0.250 ** 0.224™ 0.1 0.203 ™ 0.291 ™ 0.302™ 0.240™ 0.181* -0.164™ -0.013
DO 1 0.217* -0.03 0. 067 0.301™  0.242™ 0.145™ 0.029 0.189™ 0.182*
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DN 1 0.852* 0.013 0.159 ™  0.300**
NO; -N 1 -0.292"  -0.089 0.288 ™
NH, -N 1 0.174* -0.101
NO; N 1 0.001
N:P 1

1) % FRBEMAKT P<0.05, * * FRBEHAKTE P<0.01
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