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Abstract: Human interference and climate change have led to frequent hypoxia in urban rivers. Studying the causes of hypoxia is
crucial for aquatic ecological protection. Based on the measured data collected from four typical water quality monitoring stations in
Qinhuai River Basin from the wet year of 2021 to the dry year of 2022, this study analyzed the spatiotemporal variation patterns of
dissolved oxygen on three-time scales: annual, flood season to non-flood season, and typical rainfall events. The Spearman rank
correlation method was used to identify the main influencing factors and driving mechanism of dissolved oxygen changes and a deci-
sion tree model including these factors was constructed to reveal the threshold of controlling factors and their joint induction process
of mild and severe hypoxia in the basin. The results show that the dissolved oxygen concentration in the Qinhuai River Basin gradu-

ally decreases from upstream to downstream, with the low-value area located at the Sancha estuary station at the entrance of the
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Qinhuai River, having an annual average of 5.37 mg/L and only 3.23 mg/L during the flood season. On different time scales, the
dissolved oxygen level in Qinhuai River Basin in 2022 was better than that in 2021, with the annual average at four stations increas-
ing by 0.54-1.25 mg/L and the number of mild and severe hypoxia events decreasing by 0.1-3.7 times. The average dissolved oxy-
gen in flood season is 3.38-4.57 mg/L, lower than in non-flood season. With the increase in rainfall intensity, the phenomenon of
oxygen deficiency in rivers after rain decreases, with the frequency and degree of oxygen deficiency under moderate rain being the
highest, at 98.0% and 1.13 mg/L, respectively. The characteristics and mechanisms of hypoxia differ in each river reach. In the
reaches where the surrounding catchment area is mainly forestland and cultivated land, mild anoxic events occure mostly, and mild
and severe hypoxia events are mostly induced by water temperature, pH, and permanganate index. However, in the river sections
where the catchment area is mainly built-up areas and severe anoxic events occur mostly, the change of dissolved oxygen during
flood season is mainly driven by total phosphorus, ammonia nitrogen, and permanganate index. The key inducing factors of mild
and severe anoxic events include water temperature, pH, and total phosphorus. Based on this, targeted prevention and control
measures were proposed for different river sections to help mitigate hypoxia in urban rivers.

Keywords : Urban rivers; dissolved oxygen; spatiotemporal variation; driving factors; decision tree; hypoxia mechanism
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Fig.1 Schematic diagram of the study area and land use types around typical sites
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P EFGE PR (B 5a) 295 730 MREA, o d g 42 AN B R AR 50 N8 B i U RE 4R i 638 A4S
AR, YIZREEHERRIE hy 89.86% , 38 USTIEAERJE hy 89.73% o PSR AR 1 Je e 5 i 4 MR b 15 BUR M R AC
K5 IARE FE IR B FACE SRR E D FA TR (RIS R T ) o RBAR SRR A 013 % 43y
RSk R BRSSP B BRI A B R B 2 1 T P (d1) o IR JE, P (dL) Bk pH iE—2400 47,
izt R BB G H R R - R R AR 5 4> 2.609 mg/L, B85>0.091 mg/L H pH>7.4, & A B3Ny
41.5% ; B GRA IR I ) « S AR R 16 £0>2.609 mg/L  E#5>0.091 mg/L H pH<7.4, ZA AN 85.7% .

PEFF Il PSR (18] 5b) FE 730 AREAR , Hod A $E 66 A~ B BEREAR (79 AN BE I ERE AR 585 AN R
FEA, VIZRBE R B 86.58% , 28 SURIF MR 5 Hy 84.66% , PSR M 1 SE X /K IRk M K E A ) 43 Hy 1 IR 5
R, SRS TR P A MR (RER AT ) o pH GRS B4 TR 43, b, SR AR 3 4 v
FAR pH S N AT (b2) o 355, T8 (b2) Bk —25 X053 Bz ok s 5 B e S 4 (70% ) I TR
22.2 C <k <26.8 °C H pH<7.6; T BF A5 (69.5% ) 1A K . 7k >26.8 C H pH<7.6,
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LR PR (8] 5¢) HAT 730 AMREAS o fudE 114 N8 B R AEUREAR (52 N B R AEURE AR 564 4
B . YIGREEMERIE N 93.84% , 5 URAIEMERA BN 92.33% , YesR M 15 ek % pH Sk RI4rHEA, 22+
B (B pH 54 ) SRS 19 LU B8 25 T A D08 o KR Ak S0k A T4 5] 43 AR sl sk 2 . I
o SRR AR A T R R AR T TR (b3) A1 (e3) o, I, T (D3) T (e3) B AN pH HE—2551 43,
WA 5 R B B N4 (60.6% .52% ) AR K . pH<7.6 /K >22.4 °C H M5 <0.119 mg/L,7.6<pH<7.7 H.
KIE>24.3 C; FEFBLE IS (89.8% ) AR F7: pH<7.6 7K IH>22.4 °C H M#5>0.119 mg/L,

=R TSP SRR (B 5d) 3645 722 ANREAS, o i 235 A R B AEURE AR 99 AR S URE AT 388
AN EEREAR, IR A 85.60% , 38 XIS TIEMERN BE A 82.41% , HLIRAM B Je ik £ /K R ACKE AR AR T 43 Ry
AV e TRLR S, A 4 o (B RS R T ) i SRR 0 L 038 e T 200 4% . i gk S A~ 7 Jal 4
AR A BRRA . b, BRI TR (b4) FI(d4) 5B REAS Y 88.7% , H B B FEAR K S rh T
SR NI (d4) o BeJa, R (b4) ~ (d4) BoK IR 2 R i — 25 R0 45, Wiz ol R R B 4
(47.4% 54.4% ) VAR H7:16.7 C <K <22.7 °C HEA#E>0.165 mg/L, K iE>26.2 °C H E#<0.148 mg/L;
FE B FLS (90.4% ) TR A /K >22.7 °C B A#5>0.148 mg/L,

3 itip

3.1 FERMR RN SR E R 3 E R X 7 A R S A AERT L

AL AF S 3 T VT3 Dt A R 5 1 T A0 A, S ) s X9 T 0 3 e S R A RS SRR L, B R T 732 6
HE B AR A T SIS A 2 3 X LIS R S S X AR 11~ 15 mg/L)
TSV gt SR A U X (VR SEUAR 3 R 9~ 11 mg/L) A K B AR At S 75 S 08 1K (I S48 o 7~ 9
mg/L) o AR SCHFFE DX I8k Ay r 3l 16 f) PR e P T VR0 VA 28 AT, 6T 4 3 A W B, 7 4R B TR —E TR
TR BT S 3 AN ) RO RS T VA A R I 23 A A B e

1L BT 75, 2022 AR RN FUK RO T 2021 4, —J7 W R B A 4 3k f5 945 A 480 Mk JEE /K - 304 o
L Tb IR A 26.5% 5 53— 5 I, 4 U R T SR A A YRR IR, R AR B
22021 AERRAR T 3.7 £ UK 2022 4F N AR , SRS TR AR O 5 ELAK 3 0 059 , B LA 1) 30 37 e S
G, (ESEPR b R TR RS R IO TR 1 K 4 W R AT A 95 et KRR . HLZ SR
L2022 4R B Z AR ZEHE T IR 22 b S0 e TIE A A MR AR LG, MR o WS Ik T1.2 1 52.7
pe/ Lo RIS A AR e TSR H AR AR S 2~ 3 475 , BRI AR T % S8 34K A AR T, X 5 V048 28 i)
IR T AR PR B0 T — 3 o TR, 28 M A i St R B T W TR — TR Ak, X — R A
LB AR R e DU AR | R PR BRI IR 2 A X A 2k TR, L B T IR A 6 A S TR R
AR T AR A . ASHIFSE 4 3 5 VU A SR P vk B L A YR 3 A T AR ARG, 3 i — 24 S5 ) Jt R
PAUAZE AR 3 g6 COTRI K SR v , (o 5 A A A o e A5 065 5 TR 9 o i S B8k A rp A LTS
Yl SSRE T RN o IR B 0 L AR T K 8 ST, RO A D 5 96 T 43 1 3 R A A o e
4605 TR A T SR AR A SR ok B 4, BELRS: T 56 60 28, I A 2 R R P T o 59 4, A M T 8 1
R VA A A MU AR ) I G AT 3 4, YT 3 B R I 42 2 A W B ARG, o T 5 9 e e SR B 5 % A
B R 5w A 98.0% HLBR AL BE LK, 4 3 5 7 U BRI 113 mg/ Lo BRI 4 1 B 25 R T o
I B4, T T R 0 Y AL VR B e b TR T W, A T A I 9 1 A A e B ke T v I A R AR
FE 2 R FE FH o e 0 v A B2 A8 R o ) TR 4 A 2% U Y A P 35 2 o 4 0 T RE L B2 K T
RIS ST

23 )L, NZEHEHAT 22 0T 3 T 0 8 AR M R AT 1 CH R — L B — =3 ),
VA i A T R e B A BB R A . T L = IS I S K A 2 , P AR T SR (A 5.37 mg/L, R B4R
AU K 235 YR, 249 b W A 3 A SR PR SR 1 R X 2 A, (3 TN R I U
UL b T 0 T A H5 SOl T TR 95095 2 ARSI A 05 /K U TR, S T 2% BT R B4 K PR A o K ST iR B
ALY

SEA, 3 b S TR DRV A SR 2 AR A S B SR P RRRE o B RS 4t AR GRS VA A
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V] B R it S S AT 10 T BE AR G AR B, 5 9 T Jel 2 B B AV A L L T s B R A
B o KA AT BB SR 35 TR BN iS5 Q™ L, IR AWEN T 1.36~4.77 mg/L Z ], “F- ¥4
3.44 mg/L, A bR IR 2 1 30T 136 PR 3 A SR P 24 TR A U 4 B0 v 3 S R 3k e M
IRIX T AT AT AR AR ST 1 KT (4.60 mg/ L) ARTZR I BOT KT (6.84 me/L) s 4 304 4
H 2016— 2020 AF g Ak L AT UL ROV it S AP 3N 7.7 mg/ L, th TS IKBRAL &5 1 44 64 NIl
AL VA AT 32 (L P T 230X 2 AT A sy, L HCARR SRS HH R A 9 — 11 H SR S, H 2
TR AR A, TR T b il X, e S B G Hh B I ) A5 r 3R o 28 DL b X b A B, 22 9T
A AL T R ST I AR i UK P AR A AR T SE A IR A
3.2 AR 8] R BE T 81 BY i s R R O 0 ] 3R 2= 57 R R B AL 3 4T
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fift SR B N BB R AR
3.3 BE  EERAF K BEMRN S RXTR R
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PR AR TR SR IR 75 B ) T R I 95 2 48 B s o 95 7 Ak St , ol /D Sl B A 345 975 K ik I B A
lIREE VNS
4 &g

ABIFSE LAZE AT AR A 051, e H 2021 4F K AR I 2022 AFAf K AR BN HLRIARE ) , 45 4 08 e 48 it 4
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