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Abstract

In order to explore the trend of pollutant flux changes in the middle and lower reaches of the Hanjiang
River before and after the dam elevation of the Danjiangkou Water Control Hub, based on the monitoring
data of pollutants and runoff in important control sections from 2004 to 2023, the annual changes in water
quality, runoff, and pollutant flux of each section were analyzed, and Spearman correlation analysis
method was used to evaluate the correlation characteristics between pollutant flux and runoff. The results
from 2004 to 2023, the annual variation of permanganate index and ammonia nitrogen concentration of
major pollutants along the middle and lower reaches of the Hanjiang River showed an overall downward
trend, while the annual variation of total phosphorus concentration was not significant. However, the fluc-
tuation range of total phosphorus concentration in each section further decreased, and the water mass
tended to be more stable. Compared with the cross-section of the lower reaches of the Hanjiang River, the
annual runoff and pollutant annual flux characteristic values of the cross-section of the middle reaches of
the Hanjiang River had higher consistency. The main pollutant indicators in the middle and lower reaches,
including the permanganate index and total phosphorus flux, were significantly correlated with runoff,
while the ammonia nitrogen flux was significantly correlated with runoff. The reason is that the cement
and sand content in the Hanjiang River main stream is low, and the interception effect of the Danjiangkou
Water Control Hub dam further leads to year-round water discharge, which greatly weakens the impact of
sediment transport on the total phosphorus transport in the middle and lower reaches of the Hanjiang River.
The research results can provide scientific support for appropriate development and water resource protec-
tion in the middle and lower reaches of the Hanjiang River.
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1. 518

DULARKIL IR, AFE A rE KA K s S i R AR . AR /KRR, 7 X380 R R B A A
JAH A EERA[L] [2]. PTH RS E S EAENEERG, RIITASSE 1 E ARG,
T DX 35 P () B K, [R5 oK 1 95 7K AR [3] 4] PR /K FIRR AL T30 A3, BEAZ R 7K
LR LR KR TR, R DTSR R SR EE TR, R E&H. k. ki 5iTs %4 08k 5]
[6]. {HBEE AKFIHX AL I AH 4k R i ANIE AT, X FIHEKSCER . KB KA FIKA LA 27— 58 [ 7]-
[10].

FHT CUKFIAR A 5340 A TR AU vy TR A B . WA TR+ 1958 4F 9 Hzh Tk, 1973 4FKR 1,
WG =R 162 m (SRR EFE), KEEIEH &KL 157 m (Rifhmfe) . RIUn s T2 T 2005 45 9 HJF Tk, 2013
fE 10 H TRERIG B K, 2014 4 12 A EA AL K [11]-[13] KRIUME G T FE 176.60 m (Rifh=fe),
WK AL 172,20 m (RifkEFE), 1EH &KL 170 m (R EFE). 2021 410 A 10 H, FHLEKEEXREZIE
W& KAL 170 m,
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IRFIAK AL T MK A e 0 K8 TR 3R A7 AE AN [14]-[16] . AW TE LS P R i TR FE 5, AR
A HL E B ) T T 2004~2023 4R 20 4R KSR K R B[R]0 M I B, 4 204 PR H R MR 4RI e
HIJE A WK KB b B A B 55 U T A I 25 AR AIE DA e B S il B SR A OOC R, DU
DUT TSR (RAP R S S R A KA, BRI AE B E = E R RS % .
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2.2. HHEEKIE
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2014~2023 HFFHT KRR 2 R0 e TR AT 5 MO B R vl 20 DO F R A AR W FHT OUUR . R, 2
AR R EhFR AR 1 1.7~3.1 mo/L P& % 1.6~2.6 mg/L, FIEIEE N 0.83%~21.13%; LTt N Qe Wil
BEFIL T (4E) i R SRR 20k 5 1 2.4~3.0 mg/L P& %2 2.2~2.8 mg/L, T FEIREE N 7.69%~14.23%.

3.2. SERE RETAHE

K] 3 4 2004~2023 FPL NI AR & Wi 2 ZOR BE bR . B 3 i, &t bR il “A
T WARK TS e oA B, BT R TR A W T 2004~2013. 2014~2023 4E 2 AN BLE UK E BRI B R
TR, “F =7 Dok T a2 [20]. X 2004~2013 41 2014~2023 4P KR 41K HU0 i TR
AT W B AT e DU R AR W PR AU o R BRI R 0.121~0.310 mg/lL £ %
0.024~0.274 mg/L, FPEIREEEN 26.55%~53.57%; LTI T il A3 W i Al Bk RV 11 (B e 4 I 56 48 B0 % el
0.087~0.112 mg/L P42 0.061~0.089 mg/L, N [4iEE Jy 20.18%~30.22%.
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3. MEMERIREIHR T REAFRE LGS

3.3. BBRE RGTHER

Kl 4 4 2000~2023 4L R TR RS 5 T HUS BER AR BR ARk . B 4 mTn, SO R TR W
2004~2013. 2014~2023 4 2 NN B BRI EEAE — e YO BN, SRS AR S, XA RE A T UL R
T AR B B AP R, A AR BT TS Bl R B A B T 0.1 mg/L L. XS Eb 2004~2013
FEAN 2014~2023 FFHT CK ARG RN = TAZ AT G MR T &0 UL FR AR RWIH FHT O . &K
WL B RBERE H1 0.01~0.11 mg/L 484K N 0.02~0.08 mg/L; PIT - A ZE W T Al B AT 10 (B ) BB 4
WIEH 0.05~0.11 mg/L 224k 7y 0.05~0.10 mg/L, VLA ilfF - #5 W Tl At B8 Ak 252 e s YO R gk — 2B 0/, /KA it
BT RE
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4.1, FKivIBERTSTAHE

FRAE &) 5 P AP T 9T B S R OO R K B BT TR A PHT D HUR) . A 5051(2010 ARk 2R Ak by i 45 4%
TR 2 A A3 AT REE N T R AR A 34 RT 4, 2004~2023 A= R I T3 4% B 4 il OB T A A2 9 1 9 T BH 2 A8 4k
@, BRI N, SWIHKEF . MR IR R S — 3 SF/KEEN 2005 4E. 2010 &A1 2021
4, MiK4EN 2014 4. 2016 4F. 2019 4EF0 2022 4F. 2004~2013 4F, BizdHk. &z, 2. AUPkWrmHaE-F
IR~ 348,51, 458.20. 456.18. 380.79 12 m®; FHIL LI /KFIMX AL HUIN = TFEJG 2014~2023 4=, 55
REW. B, AR A AN 273.04. 354.84. 374.38. 326.91 12 m3, FHLLELT 2004~2013 4F
KHUINETRT, 5 W T 20 5 i A 31 14.15%~22.56%.

WRIEE 6 DUTH R TRE R KW, 2. APk ER v &84 18] 20 A R0k J A Ak 38 m] 1,
2004~2013 4, BEFKUE. REW EH. AWMk HEF VD &5 5 22.06. 257.62. 656.00. 1409.6 i t; ¥
YL KRR AL RN e TA2 5 2014~2023 45, 38 50 A2 23 220 Al Bk I T 48~ 20 4 b /40 3o 7.21.125.26.
395.61. 546.40 JiMfi, AHLLELT 2004~2013 SFE RN FT, & Wi F 35 4 vb & PR A 3] 39.69%~67.32%.
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