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Distribution of drinking water source lakes and reservoirs in the Yangtze River Economic Belt and water quality
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Abstract: Lakes and reservoirs (collectively termed lake-reservoirs) are critical for both the green, high-quality development of the Yangtze
River Economic Belt and for securing drinking water for its urban centers and the Beijing-Tianjin-Hebei-Henan region. Understanding the
spatial distribution and water quality trends of these drinking water sources is therefore essential for enhancing security management. This

study compiled a dataset of prefecture-level and county-level centralized drinking water sources across the belt's 11 provinces by integrating
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ecological and environmental statistics. The results reveal that, of the 1,557 centralized drinking water sources in 2025, 762 (49.0%) are
lake-reservoir types, distributed across 23 lakes and 682 reservoirs. Over the past decade, the number and proportion of these sources have
increased significantly, underscoring their growing importance. Long-term Landsat satellite remote sensing indicates that since 1986, the
Secchi disk depth (SDD), a measure of water transparency, has shown a significant increasing trend across these water bodies, rising from
1.41 £0.78 min 1986 to 1.94 + 1.35 m in 2024. However, trends diverge between water body types, with lake transparency declining while
reservoir transparency has improved markedly. Furthermore, an analysis of five key water quality parameters—dissolved oxygen, total
nitrogen, ammonia nitrogen, total phosphorus, and biochemical oxygen demand—in 47 drinking water source lake-reservoirs from 2005 to
2024 shows an overall improvement. Concentrations of total nitrogen and total phosphorus decreased from 1.90 mg/L and 0.100 mg/L in
2005 to 1.30 mg/L and 0.052 mg/L in 2024, respectively. Despite this overall trend, total nitrogen concentrations in reservoirs have not
improved significantly and have even increased in some instances. Consequently, the protection, governance, and sustainable development
of these vital water sources continue to face challenges, including excessive external pollution loads, increased internal nutrient release,
high nitrogen and phosphorus concentrations contributing to cyanobacterial blooms, degradation of submerged vegetation, biodiversity loss,
and the increasing frequency of extreme hydrological events due to global climate change.

Keywords: lakes and reservoirs, Yangtze River Economic Belt, centralized drinking water sources, water quality, transparency

KIZFTEATERESBNENSEFTREz—, BELE. (1. L. K% 1. b, 8
Bm. ZEX. @I, =F. TMEFIE 2™, BERALSEERN 21%, AOFMLFRAENBEEERN 40%, K
TA&FHAFNMIERUMTEER, FEAAEERTLESPETNENZOAY, BRERESX
PRESESREXRHXBRRX ., KTI&FHNKITAAT, RREK=/A. KIFF. a=KER
RIWTIRE, FEHBP. EPEXEHHTE, £@F A~ LER. HmALNER, HEKERERLE
NG, RESHAE. RENKRINBIEERESE, FEMUHACBRRNKEKRFIKEHNREES
HEk, B, BERTAHEEMER. TWHMRIVEACRR, KILFTERTEREATEE. K
AXRERUEFSBHKN, RHET ZEABTERRNRAKKEAHEESRSE, HBRKLERE
RRIXHIFLELARERER S,

HRFIKEE (FFOHE) EAKISFTEZNMRKE, FEGLER. RAKRE., MEXH.
AR, EXFDESZEESRS IR, REKBAIROHT, KIEFHEIERS, DHERE
FARRAKH, TR FEEEREMABERA . KKEARETAXER, BT HF A 2000 &4
KERB 5 AE, HPFESHELBAETHNFEESRIVIRAKKEDS, Fizn, EBEAM. HEW#H. K%
REGHRABERT A AOMNERKES, MEKE. FHTIAKEEXRRKEERERBE/KILATLTRE
HXEDR. AT, FRESETMESBRIIALFNIVNENE, TE=ZTFEKIEFTHRETEESRES
TFHERERTSR. KEZERMME BEKEHEL, ERESRGERUEREKFR. KHREHKES
[, SRR FAKKE K RAESKE B ZE EF. flan, 2007 FAMHERKES| Z TG HIKENI,
2019 FREETHXKEMRBRLUKEZ £ KE" BEHFBERKT &l KE®

(https://baijiahao.baidu.com/s?id=1631851420180497151&wfr=spider&for=pc), 2025 F£FHTAKER FLT
RALEFTIEE, XEEMHOETKENBEKESEERIPHEZEMEBE M,

THT/AKRK, ESNEFESXPBEEST, KILFHEEANHIMARY, FEAFE, =X
WHACTREUAKZRRP . KSEEE. KTERNEMKESEE HIEREAR. 2021 FERKE
SREZRSEH (RTMEKTILFTETWARPEENIESEL), #—PRUKIZFHEEN
SBRPAVEIE, PRRAKKESLZSRE ENRMH S KAKEREREKTE, KILFHEIEE
EEME. FERXRNEEBZOK, HRAKKERKRZEEEXRLL 11 MBI ERNETRRS
XE&FHETHELR. A, BERRSBETESSFENKEDEME SRKRELD I,
MRz KTIEFHEHERR I EEFRIRAKKE LIRS, AR TR EK RN K ERE S
wEE,

Alt, AMRBEKTILFTHERNVIRAKKEDHE, BIESESURHIMELS. EEEBRMNK
HIEMMNEE, MEKIZFTERRIMN EEFNIRAKKEDEES, ERHERE P IRAKKE
WEHEMSLENSEN, BRKEHEZEREMEREXEKEMDTR, #EHEEREREMXE
WAKZEPNMER, BINKISFFeaREXAR. KAKZEREAMARERRRERE.

1 BREE5TT%

L1 0 RRAKKERZRTHMERSR

AFMEL (PEARLMEATZEIEZE) (2017 £1E) M CKSREDATaNT (K+%" B
% (2015] 17 5) HXRER, HEHRAKKFEKFUZMNESATTIE 2016 F1 8, EEHEHNL (£
EEPRAEFRAKKRKBUENERATFIR), RHB 2016 F 1 B2, HERINEWHRAAFKR
KEUAPMER, B 208 FE—FEik, AERTEEMMMERERZRERAT/RKRARMES, BRK
MEgT . ERTHRBEMFERREFENAFKEFELENESR. 2018 F3 B, ASHEHEKE KR

2



EN&(EEEPRNRAKKFEBRRRPETTHTR), BRBTERARBFREILEBATTHE. Eit,
B 2016 FRCkEEXEMESHEMBIIERETWEEN AHMNSEFRERE U EHTEFRIEAK
KGR R BUAFRR I o
FIHODREE R RIR KRR, KREP 2022 5 324 Math X W HHKBHKARKRT 20

TR KGR FAIKE 1.0<107 m? L,{J:E’]iiﬁT7J<7J</J?i{ﬁ”é/ﬁiEkE%%EP‘t RRAKIAGRIBEAN (T
REERRAAKER X)), TREE. IR ZEF 158 (BAK, BE®), BEFAKFRNRAK
7J<ﬁﬁt%%ﬂ%’d$1p BAReHE, BEANZEKIL ﬁ*nﬁkﬁbkﬁtéf%ﬁi ARGEIBTIEFHEPR

RAKKRBDENENL, AFRNEETESRRIMEFRECTTEFH A% 1 METEREMNE
%EPEWKFWNKFHJG o AEIMAR KB ERRAKKRER G EEaZET, ASGER 2016 0 2025
FRAHBR BRt XTH:'%’I‘E HAmT &g XN RMERE PN RAKE, ZBEFIIAE 2016 F
HREFEPNRAAKKRBE R, b KRBHESSEMEREREMESkAT EZ LM AMEMKE
HIRED.
1.2 4P 3% BA BE 203

IKEFFEBRE (Secchi disk depth: SDD) BIEMNKFMEAAERERBEFINEAORE"), BHE

REUKEEFREMEILESN, RESKRTUTKESRERGRRNERER, W2HEZERNITMNN
KEIENR, RPTZRTMMAR. SERMNWE T ET Landsat TEMBEREERSREE, KB T2E 1

km? L5 EIE’JEi’]L%_EHJ#éi?E’;‘E““” MALERTTE, AXEWT 1986-2024 FACTETTHFTH KIEH
EEREZRERIES, BURMEND ORI EKRRR R ELES . BT KR ERRK
/)N, T Landsat DEER 30 m FEDHEAR, BERTRYLERE, MZFAMWEREFNE, BHER
RIREFAFEMIEM, AXLOEBRERAT 0.1 km? KM EF RERLERSR, B35#H 23 1,
IKEE 327 N,

1.3 ERFXRBKRSEH

K. EEA—ER SN B R ﬁ#ﬁ%ﬂiﬁﬁiﬁﬂFﬁ*iﬁﬂ%ﬁ‘ﬂiﬁﬁﬂiﬁ%ﬁﬁ%ﬁfﬁﬂ’ﬂ%EF%T
B, AT THEICTIEFH KRR ERNKRENSZNL, BIBRET 15 /|\7J<7‘),§i1ﬂiﬁﬂ;‘a\ 32 DIKiRIK EE 3L

133 A”’L/)“[J,q‘j'f 2005- 2024 FFRAFEKEIERR (A1), 8IFES®E (DO). B2& (TN). 48 (NH:-N),
BEE (TP). £1L3EEE (BOD) 5 UUXEIETR, ZEURERTERELN A 15 (http //www.cneme.cn/) /A
*ﬁ Tuﬁﬁﬁatq:E%&J—,zﬁﬁﬁﬂ“ol TN, NH3-N. TP F1 BOD & & X A4 SIS A FRAE KA E K

BN ITEESSR = H TR, BE X AT &5 KGR B S @K Bt tr, DTG EK
E’ihzﬁ ERRAEKHRATES,
1.4 Gt ok

FIF SPSS 22 G FIBIREMMEFHITE B RIS, RAMIHR r LR IFEKREA K ES

PE. BEBERRSKRSHFIEER, HF p0.05 N AGIT EBE, p<0.01 WIAALIT LRAEE,
%Uﬁ% ArcGIS 9.2 51 EE RV E ch ik ARG D . KGR R I BB E = (a4 #R &, % M OriginPro 2018
L H B IETREIR A .

100°E 105°E 1I0°E 115°E
P T T T T .::.
o (a) 1z
-
g’\ \\
Z .‘. ‘:‘
2 P
1' rl‘:
al |z
S00km i AMEANES ) %t
| PRSI P
'} A I ', i)

100"F 105°F

B 1 T4

1107F 115°E

25T T RACHAZK B B KR 88 B R EL A3 = 5 7

120°E

Fig. 1 Spatial distributions of drinking water lakes and reservoirs, and sampling sites with long-term water quality monitoring
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Tab.1 Number and proportion of different types of drinking water sources in 11 provinces along the Yangtze River Economic Belt in 2025
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Fig. 2 Changes in the proportion of different types of centralized drinking water sources at the prefecture-level (a-c), prefecture-level and
county-level (d-f) of the 11 provinces along the Yangtze River Economic Belt in 2016 and 2025 (Note: Zhejiang Province does not
distinguish between prefecture-level and county-level centralized drinking water sources; Yunnan Province and Jiangxi Province lacked a
list of county-level centralized drinking water sources in 2016)
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#12.02 mg/L, FEZE 2019-2024 fEHY 1.12 mg/L, 0.056mg/L. 0.035 mg/L 1 1.37 mg/L, BEIESH B 13.1%.
82.5%. 37.2%F 32.0%, RIKTILFHKREMAEKAEABSIEZNE, WBRT ARSEYEHIH
BREFM, BHRMIRE, MBRIPERRENSSKAEMEBENEREXE, OFR 15 N/KEDHR
032 DNKRMKE, BIRITRA B EKTETH 23 DKRMMAT 682 NIGRMIKE, REFERMLE
W, RRERENTHBSREDESERAKKERKREL, RERAKZE,

KBHEBEAERRTERCR == AR EAXE, HAKREEURRZRZXE BFmE
AR EF A MME ERKERK, SHMERESIETIHXRAKKERED, RRBELPTHERES
RIKAKKER . B 7 BRACHME 2005 ERSRKREN, BAEWMBZNE, BEKEIEREANMN
HPNRALTEE—H, KRR, RANENTEETHRIEEEE, DAL 61.4%. 96.4%H 37.1%, &
BRERNEIE, 5 303% MEHER. SBNELUTEETHREEREZE, 7 BIBEK 89.9%.68.7%F 39.1%,
BRASHENEE, H248%, BAME, KHANEERE. EBNERS SBRER 2005 FKFRERE
ESTRETHKE, F3RAM 2024 FKRKREEAFINZE, HFELNERMRREGTKE, BREFIXE
ERRIFHARE RBEESHRRBEERE T BZHM.

B, KIZFTKEMBEXKRENRENE, FSENRSESKTREERE T IRBAR.
B, RAKKEKESHENREFtb—ERE LRR T KIRERENE, HMRESRME S R
BKEEAERRNIRAKKES (B 2), KECFENEB. RAIER. K=REBFHEZRSILMTRAK
ZRRE, WA T RERKIEERE TRMAIRF SR, HTHAKET 2005 FEMAMMS TR, HE 8 F
FHIAARIMM 162 XIS E 176.6 K, [EEEKAFE 170 K, 2014 FRIMAETRERAK, XTS5
(F=ITKEE) 20 e 50 FREVEBRNEEXRS, H ERMEIBERAHN, 2019 £ 9 B F&HECK
TREREKET, BIESEAIWIEMMTIENT 1000 A HRREME 0.78x10° m’—. ZHKKER
KR
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Fig. 5 Long term trend of dissolved oxygen (a, f), total nitrogen (b, g), ammonia nitrogen (c, h), total phosphorus (d, i), and biological
oxygen demand (e, j) of drinking water source lakes and reservoirs along the Yangtze River Economic Belt from 2005 to 2024
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