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Abstract: This study analysed the spatiotemporal characteristics of dissolved oxygen (DO) concentrations upstream and downstream of
sluices during dry and wet years, using data from three automated water quality monitoring stations and field measurements along the
Huangjiang River in Guangdong Province. Multiple statistical methods were employed to identify the relative contributions of key
influencing factors to DO variability across years under different precipitation conditions. Upstream DO concentrations were generally
higher in dry years ((8.02+0.10) mg/L) than in wet years ((7.26+0.08) mg/L). In contrast, DO levels in the downstream tidal section
increased from (4.45+0.10) mg/L (dry year) to (7.3330.09) mg/L (wet year), primarily due to improved water quality. Periodic
fluctuations were observed in both years, with higher DO levels during the flood season and lower levels during the non-flood season
throughout the river channel. Influenced by the gate control and different external inputs, DO fluctuations upstream and downstream
were driven by different factors. Rainfall and water temperature explained 44% to 87% of the DO variability upstream. While ammonia
nitrogen, and COD)y, were the most influential factors downstream, accounting for 53% to 75% of the variability. Furthermore, the
“lacustrine” upstream section was especially sensitive to climate variations. In this area, the loss of phytoplankton biomass caused by
stormwater runoff was a major factor contributing to DO difference during dry and wet years. While DO downstream is more easily
influenced by water pollutants, especially the significant decrease in oxygen-demanding substances.

Key words: gate-controlled; seagoing river; dissolved oxygen; dry and wet year; key environmental parameter
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Fig.4 Correlation coefficient between DO and environmental parameters
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A UTHREE FE A k59, i . 2550 DO INLRA BT
BRFRBEA P Y.

T 1) R I BOK AR KK A iR
SRIRHT DO W DT R AR FE 5K, 40 A 37.54%
27.1%~ 23.15%, 3 /KA & CODw~ b S TT R 2
K, 50K 50.03%- 18.58%. £ i) N ] B, B i X /K
& DO A4k (1) o B2 B 3t /) 1 T 13 B B AL
CODw, S5 FESEW) TN )R 7K A& DO AR Ak DT k2 5 4%
H oM, IF BB R A SR T, FEKAE
CODwi FLEVEXNT DO AR DT kAR B2 0 25 19 K.

3 Wit

ST VY T 45430 ) 6 78 70 B AR & R A T,
RS A IR Rle’d /S B w1 = Rl M|

A7 DR ARFEAE, 11 V) Yo B ) Ay S vl B, 2 4%
TG B SO R NS KBRS 2
A X FEUR A R B DO REIEAR A 9K B A
FAE W7

31 Hiliv FAKAEN_ LB DO RHE AR L BRS R 4T
311 FEM FERIARNAT AR AR DO KBS
T 128 300 A i) A5 2OV AN [ oA 8 JBE S YR ]
DO S AR R IR E N 2.01%~9.26%. 15 %0 58, %
T (A48 IR A 2K A 1) B3 B DO B KA T
B 9%~14% RIS TT (R 3).48 . FIKEFI N B
MR B4 0 4 132,120d, He mp /s W9 R B4 0 A
74,49d, % W R EUAr A A 42,37d, KT R4 S ok
11,20d. H WM RE 50k 4,9d, K 25 W R EU 5ok
L5 AT IE R /MR R KR B AR5
T % N9 S5 35 1) 7 O BT 1D DO 344433l A 8.47,
7.02, 6.10, 5.91, 5.80, 5.10mg/L, /K A& DO ¥ Ji& i [%
R R KT 98, 31X 5 4 7 e a5 B BF o 4 o —
L /NETRT DO YR FE 52 WL/, K R B 23 W AR
SEEVLI R _EOKAR DO RILA KA R . FKEK
FRAE M HL B IR Bl H 2.
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3 WMEKEHERIFEEAREETEZET DO IRE
Table 3 DO under different rainfall at the Huangjiang West

Sluice station in wet and dry years

e IR NS RN KRS R KSR
FiZKAE R H(d) 157 74 42 11 4 1
10 74 ¥ 7 10 DO(mg/L) 9.07 7.03 6.35 622 6.16 5.06
FIKERE(d) 175 49 37 20 9 5
10 74 ¥ 7 10 DO(mg/L) 7.93 7.01 581 5.61 544 5.09
i R K 4E PG I W7 P4 DO(mg/L) 8.47 7.02 6.10 5.91 5.80 5.10
ity = /KA 7Y i T T390 (NTU) 17.7419.6227.5027.7731.31 33.57

B Y A0 00 2 3 UK B KR 2807 G o i Bl N
P2 BRARK AR DO 9S8P K AR 1Y i ik B
AR T BRI 71%(% 1), 2% DO [ 5THk
TR 12.74% ETFE) 23.52%(% 2). /K4 ik
T T BREA EE SO 7K A 1 1 56%, X DO 1 DTk B
JEIREI T 18.34%, (IR T/KELIMF MR 2). 4017
TR AE FH 25 5 S0 K L T s, 3 K AR AR )
HEVEH, S5 DO N TS W, 2 ik 5] 30~
SONTU I, /KA R 6 & 748 52 3™ dg =7,
TEALBIE ST, 74 Tl DT 1107 7K A ol 2 o 5 7t 82 1 184
BT DO R I 2 328 M FRAR. ) A0, F 7 36
KA 60% LA b (R4 SRR TR i) 1) 6 & 1k
JHPSL M B 4207 4 5 SUK AT 0 R K 2,
B 2R B D AR )98, B DO IR
Fro k. He 2P M 9% S BUAE B W9 00 A /K A -4
F a W SN 250pug/L,(H R A -4 3% a W R %
B 200pg/L.AE LM FTH B R T ] v =44 7 7 )
W T VIR AR 3.55mg/L 4k a IKIER
26pg/L,DO ¥KRJE N 6.50mg/L;R& § IT il itk vt =44 34
(B (P8t 24d) D AW /> 42 0.57mg/L. 1
43 a RN 6ug/L,DO PR % 4 5.31mg/L, [%
Mgt S A R T 7d S AR TR
3.67mg/L, M4¢ 2 a WK% T4 22 pg/L, DO IR
THA 6.02mg/L EEAWKE 7K P25 LTk, /K4
WA T 0 3 0, I g DK TR R R AT 1 31 %2, 5 L)
St R PR A VR U R A A A R I R, L B T UK
4 DO e 5K IV [ R fiK.

3.1.2 Kk KU KK DO AR 1k () DR
h 13.29%~48.21% 38 i K T i 2348 DO [T A
BRI R A T KR R CT 4 30.71°C) ARV
IKIARCE) 22.79°C), ] B8 Jin 393 1a] 4 o 4 1 g2 A
KA DO AN RIS AR AR AR A A

AR LR 2 2307 A 27K AT T BRI G 3% 22
T AR AE W AR P MEITE 26°C A4 () 3).
H LG T 601, KO A N AN TR K DO A8 4k 52 1) S
FAESRE . SEAKAE DO 1 AR AE 22 RS IR .
3.1.3 pHfH fEixBfsiH pHAE S W /KA DO 2
I IE A9, DT MR FE B A 10.84%~21.03%. 1l 9¥ %
W],pH {5 DO ¥ 2 (M A7 LE B[R AR 4, pH {HHL
I H T B 7 I3 MR (R AE 3 5 O, 256 Kk oy 1,
DO W E PR K AH R A, > pH AR 488 e B, H
B IR, T T 5 0 g &L i, K
A= IR WA FH A A A AR (7K 44 pH (H S
DO Y)W K AERAE A RIEAT A AE I, 2
KA DO i Wl — A A B, (S K AR B IR Y- 47
0 AR 80, FEUKM pH AT S e, KA AE )
RS HEIEAT WPIR A T 280 R B — AR A e A
FR7KAE DO ALK, [F] I 44 Bk (10 184 o< A PR~
17 1 A 3, K4 pH {E FRAE ) pH % DO 251k
DR, E U RN S DO B SCTHME pH {E T
JEAEAG . FEKAE DO A0 = BEAM UK 5 R 3%
AR, W LB DO SR /K 2 03
A, HLE R 5 /KX DO 28 Tk AL A 44%~
87%, Ut A FE Y « A AP IR BT DR 22 (1 504 ) (e A
] LKk DO RAARL. TN, KW BRG]
AEE I BESE I S R 2 %) DO
B AR (22l NI S 2 d 1 1 RSP o ) ) N o T I B
DO ¥ J% BRI HLEZ R 2R
3.2 il FAKEEN Ni[B DO FFE ALK S K 2 o0 #T
3.2.1 HWSEER k., FAKEM LW BUKAR S EL
e A (NI I NI e < ST B N W TV 8
FENR R B3RS DO B U (3K 2),%F DO
(I DTHRFESE A 2.7%, 1T = 7K AF 52 B8 MR KU NS,
i) R I B S N 22673 uS/em [ ZE 14523 uS/em(E
1), FH %) DO FITTIRFEERE 2 FREA 0.7%. 5%
R E A B, SN 10010 °,DO %
21 1% AR 57 2 30, 30°C K, B SR N
22673uS/em(EhE 11270x10 )B4 % 14523uS/em (34
J 5000x 10 ), LRI i 48, ] $2 T2 74.8% 48 1% 5%
oh )N BN B DO W FE A ZKAE 4.45mg/L 1 TF
FIFIKE 7.33mg/LAETF 65%. F= /KA Y X[ K &
FE IR R ) ] BK A DO (14271
3.2.2 FEEALHMRRE Wik 2 FIE 4 Pros, i
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NE DO WEERZE TR EA . A BEOH
COD, 7111 541 i 3 A 7K 4E DO 54 A M F7AH
M5 (r=—0.39),F2/K4F DO 55 CODwy, I 5AH &1
I 9 (r=—0.43). K 4l 22 o 28 PE [m] AR &5 L vl 9]
Bt CODw, X DO P o Bk FE B2 55 o4 {2 35, H 37K AP ot
BRAR P ARG ZK AR 1 23.15% ETF4 52.03%,3% 5 32K
FREAR EMBEAR B ORI B AR A A LT 22
FEAEM AT PO ] T AT B B L S e Yl
N 2 BB A SO K PR (1) 0, 35 /KA BV L]
W R BCE A S, CODw, MWLM Tl K 4R,
I3 D 73%,82%,33%, Tt K i [R5 159 21 i 3552
HE N R Bk R A R R K4 DO R
AR KA ARG R AT RE R R 42 73X
YUK IR B R 3% % DO $e T e 2. 4% 1
i, )R B B DO A2 B AR W1V 8 1 S
THE T % 2 F g, LR &, CODw, SFFESTS G
YT DO K5 f E B R 3, 2545 DTk A
53%~75%, 7 H. B 2 B B 0 3 F,CODw, AILE
B DT R k2 T A 7 B T AR AL AR S, T
JKATEAR, B £ T DO A I B A W 2, B sk 3R
355 ot 22 R AR T 22 R T By Y R A T R 5
PRI S E KA T R KK DO ik B T L
KA Bt A = 7K A 1) 212K, RS R 7K N VAT 106
Wk Ve o AR K B A e AR S, AN T 6 DO
VA P9, 3% 5 B L7 Julian 2500 F9Y
gt I — S0 [R) ) B T R RS S K PR I5E 5 1 L (2 1o i)
IR DO MR BEAE FEAKAFEAE T

4 Zhig

4.1 Fh. FKEFLI DO W2 AR AT AE B
ZE 55 W) _13 Bt DO SEIUAS K AE> /K AEARFAE T3 ) J
T B KK B B35 235, DO IR K AFE< T KAEAR 1L
FHIEAE N DO ¥ S B A AR AR ARAAE
4.2 W LB DO S5y 52 S AR AR L BT . K
X DO A ZRE DTREE IR 44%~87% AL il
TFIREPII R AEIE R FAE R 7Kk DO HE 2
SRR N E KR KR & CODy, Z5FE
FW TR 8 R S DO BT EE AL
4.3 BT R, IR BB DO fEFKEL
Fofr g7 T R 25 e AT RE A KR A T, U K R B
TR (A B0 6T DO 4R T 48 e B,
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