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Abstract

Eutrophication of lakes and reservoirs is a major water environmental issue threatening drinking
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water safety. Zhanghe Reservoir is an important drinking water source for the central urban area
of Jingmen City, Hubei Province. However, there is a lack of continuous dynamic evaluation of its
eutrophication status and in-depth analysis of driving factors. Water quality monitoring data from
the national control section of Zhanghe Reservoir from January 2021 to December 2023 were col-
lected, and the comprehensive trophic level index (TLI) method was applied to evaluate the eu-
trophication degree, temporal evolution characteristics, and key driving factors. Results show that
among the 36 consecutive months, the reservoir exhibited oligotrophic status (TLI(}) < 30) in 35
months, and only September 2023 showed mesotrophic status (TLI(}) = 30.4). TLI values fluctuated
monthly, with the lowest 0f 20.0 in December 2022 and the highest of 30.4 in September 2023. Anal-
ysis of sub-indices indicates that permanganate index (CODwmn) is a key factors influencing the fluc-
tuation of the comprehensive index. Three notable declines in TLI were observed in August 2021
and in April and September 2022, and a peak in September 2023. Although these changes are ten-
tatively linked to variations in human activity intensity (e.g., mass events, public health emergency
responses), such attributions remain speculative and require validation with hydrological and me-
teorological data. It is concluded that the water quality of Zhanghe Reservoir is generally excellent,
maintaining oligotrophic status for three consecutive years, meeting the requirements as a drinking
water source. Future studies should construct multi-factor driven models to reveal the mechanisms
of trophic state changes and provide scientific basis for precise protection of the reservoir.
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X TLIY)——4i &8 R IREEG

Wi——% j M SE01E FRR SR B AH A E

TLIG)—RKE j S B E RIS 4L

PAPHERER a fENFEMESEL, PEMIACKE) MM 43K a SHESBZ AR r o WL 1.

Table 1. The correlation between Chla and other parameters of lakes (reservoirs) in China: rjj and rij2 values

= 1. PEFGBOKE)E Chla SEtSHZ BRIEXKHR K &

ZH H4:% a (Chla) SBE(TP) BEA(TN) % W £ (SD) R LR £R F6 20 (CODmn)
I 1 0.84 0.82 -0.83 0.83
r 1 0.7056 0.6724 0.6889 0.6889

R

EIRREIREOH  A AN

(1) TLI(Chla)=10(2.5+1.086InChla) :

(2) TLI(TP)=10(9.436+1.624InTP) ;

(3) TLI(TN)=10(5.453+1.694InTN) ;

(4) TLI(SD)=10(5.118-1.94InSD)

(5) TLI(COD,,,)=10(0.109+2.661InCOD) -

A HERE a A8 mgm?, BRI ms FESRAR BAIIN mg/L. KA 0~100 ) — R 51E
AT X WHAOK ) & FRIRASHEAT 73

TLI(Y) <30 718 37 (Oligotropher)

30 < TLI(Y) <50 HHE 3% (Mesotropher)

TLI(Y) > 50 & 5% (Butropher)

50 < TLI(Y) < 60 42 ¥ & B 9% (light eutropher)
60 < TLI(Y) <70 w1 B B B 9% (Middle eutropher)
TLI(Y) > 70 [ & ' 7% (Hyper eutropher)

R —EIRE T, 1EEEE, HE AR E, KPR 27]-[9]. BE P 51F B R WPS
BRI, MM MR SPSS 22.0,
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Table 2. List of eutrophication status of Zhanghe Reservoir from January 2021 to December 2023
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Figure 1. Trend chart of eutrophication changes in Zhanghe Reservoir from
January 2021 to December 2023
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