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Fig. 2 Map of distribution of DO and ammonia nitrogen levels in the Guanlan River Basin (Longhua section) before treatment
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Fig. 3 Map of distribution of DO and ammonia nitrogen levels in the Guanlan River Basin (Longhua section) after treatment
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Fig. 7 Spatial Variation of DO and ammonia nitrogen levels in the main stream and tributary of the Guanlan River Basin
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Fig. 8 Comparative analysis of water quality changes in some rivers



55 8 40 KRBT A WAL R Ol DX BE) /K Bk T B H A B 2819

FEHHEAW, SRA VYA KM, WA AR R AR, A LYE A w4 R o s Ak
K THLE (NH;) . 8 (NH) . WASR$h (NOy) AR & = PSR £ (NOy). B, i Kk & & Tt
SECT KR DO BYREAR, 3177 X 7K Az A 9 0 AR 3 7 A 3 g 2728
4 LHiE

D) TN T e 46 X 20 5 BOAF S SL K AR B, L S B 0030 9T 97 3 (O 8 X BB ) 2B L /R PR i 4 1T 314
W, AT B . UL AT A Cle e X BY) K RAEPRAS AL B2, W DO, A A S B E TR
W, TR DO, RA SR EEZILA LR T RN,

2) LR o T B AL A R TR . KR AR K TR . I8 A Ak el TR L T DR R IR
T RS TRERS G T R, S8 T LI 7 380 AR X B ) YT 9t 7K JoiE 1 A 5 A4 T

3) EAR UL AT g 3k e A X B ) P SRR AR & 4T T e, H 2 RO R 348 1 55 nl A TS TH I 2 100 IS
fp e, T5 R — TR A FE I3 X R, LA e 3 T T 37 KT o

2 % X

(1] 2=, M, XIPHIE, 5. 4 E b R LA b3 rT e mi X R S K AR 1 431 o AP IRD R B ) S L [J]. At TR 241k, 2019,
13(3): 511-518.

(2] MAAH, TRE 2, 2RI, I0TTT SR SR R A BB A 8 BUIR AN 2 SR AA A IT. I NIV 2 B2 2417, 2020, 36(2): 28-31.

[3] WANG X, WANG Y G, SUN C H, et al. Formation mechanism-and assessment method for urban black and odorous water
body: A review[J]. Chinese Journal of Applied Ecology, 2016, 27(4): 1331-1340.

(4] XNGEFS, TRIRTE, R, 55 W7 BEKIARTE PR R RS /47 [3]. AR T2, 2019, 13(3): 519-529.

(5] RRIERH, BT, X AR, 45, B 7 A7 HE ph a2 KR SRS PPN S R HE ST 5T (U], SR DRVE R 272740 (B AR B2 AR, 2011,
4(1): 163-171.

(6] ZEaEily. BEKIRN A R RS TR FIMIEE[I]. ML TR, 2016(8): 85-86.

(7] IRKIn, REEE, BEBN, 55, TRHUKR B R E ) R IUTFR ). FREERLE, 1987, 8(4): 2-7.

[8] iRFE, TR, oy, 5. ST R AT B SLK R B ARG R BIT]. SRBERL, 2018, 39(1): 57-67.

(9] FMIR. ki i Y G H L2 ] VIPE 4L T, 2010(3): 106-109.

[10] BRIEF5. BRUL = AP TS Y R AE B i3 X SR W o [J]. JKBEIRLRY, 2006(4): 27-29.

(1) XK, ZRF, 2k, S5 A RIEE FpH N2 U6 WA 7K 2208 9 SR v (0], SRERIAI5E, 2014, 27(9): 1067-
1073.

[12] FLEE, 715 BEKIAIE R R S1EE AR [T, TALHKS5IEK, 2017, 48(5): 1-6.

[13] B BRI RS R 51 BERIEE[I]. BEEHAR AT, 2019(23): 96-97.

[14] AR, JOBEUT. VRATER I R SRR BLR SR AH AR [T]. FAR 511137, 2016, 23(8): 65-66.

(151K, FE L. kT JE LR MARIA B AR IR ). FAE VR IE SRR 405, 2018, 11(11): 42-44.

[16] o, w 2L, FRETT R K ATGFREUIR | (Al AR 1] [J]. PR TR, 2019, 13(13): 507-510.

(170 MK B, SR, RURR, 45 30 EIRTT 2 ROK AR BR R[], k2% Toll, 2017, 35(5): 65-68.

(18] 4, Z5AK. VLA SO R T[], LI IREERN2, 1983(4): 24-26.

(20 AT, T 3 Fit, EA W], A%, TR K AR i S SO S RIS I 119G R 0], BRBERKE, 2011, 32(7): 1952-1959.
[21] CHEN C C, GONG G C, SHIAH F K. Hypoxia in the East China Sea: One of the largest coastal low-oxygen areas in the
world[J]. Marine Environmental Research, 2007, 64(4): 399-408.


http://dx.doi.org/10.12030/j.cjee.201812150
http://dx.doi.org/10.3969/j.issn.2095-2910.2020.02.008
http://dx.doi.org/10.12030/j.cjee.201812181
http://dx.doi.org/10.3969/j.issn.1008-3103.2010.03.032
http://dx.doi.org/10.3969/j.issn.1004-6933.2006.04.007
http://dx.doi.org/10.3969/j.issn.1009-2455.2017.05.001
http://dx.doi.org/10.3969/j.issn.1673-1328.2019.23.056
http://dx.doi.org/10.3969/j.issn.1006-8554.2016.08.034
http://dx.doi.org/10.3969/j.issn.1674-0912.2018.11.015
http://dx.doi.org/10.3969/j.issn.1673-9647.2017.05.011
http://dx.doi.org/10.1016/j.marenvres.2007.01.007
http://dx.doi.org/10.12030/j.cjee.201812150
http://dx.doi.org/10.3969/j.issn.2095-2910.2020.02.008
http://dx.doi.org/10.12030/j.cjee.201812181
http://dx.doi.org/10.3969/j.issn.1008-3103.2010.03.032
http://dx.doi.org/10.3969/j.issn.1004-6933.2006.04.007
http://dx.doi.org/10.3969/j.issn.1009-2455.2017.05.001
http://dx.doi.org/10.3969/j.issn.1673-1328.2019.23.056
http://dx.doi.org/10.3969/j.issn.1006-8554.2016.08.034
http://dx.doi.org/10.3969/j.issn.1674-0912.2018.11.015
http://dx.doi.org/10.3969/j.issn.1673-9647.2017.05.011
http://dx.doi.org/10.1016/j.marenvres.2007.01.007

2820 ok L B ¥ W 155

[22] AR W8I /K BT e v A 5 20 e [0]. 1T /KR 5 e K AL, 2014(14): 7-8.

(23] INER. {5 /K S RURAR I R A A DA D], (AR THE 5L, 2020, 10(8): 18-19.

[24] TH, BRORUR, BREER. T8 FHIRK SR U AL 3004 S P SR B BRI ZONE[T]. BREERL72274, 2015, 35(6): 1735-1740.

[25] FRA, SRR, ZRREN, A% P 1R SRR K SR 23 AR A AE 23 AT [T]. P85 T A4, 2012, 6(3): 772-778.

[26] ZRAESC, XNER, X = 5%, 45, WK FREE PP BORBEFE M), JEat: Bl i ik, 2014,

[27) IRIEIE, RIZ, KA, 5. 26 BB R b S2-1 S AL A5 HOLAL K 3l J 2= R PR, BRARE TR 574, 2019, 13(3): 530-
540.

(28] PRI, GEEAE, WRATHRE, 55, Tt A 1 15 7K g i U s R = U R AU 0. 11K T, 2005(6): 44-48.

(WAL 55 37 k)

Effectiveness of engineering measures for water quality improvement in

Guanlan River Basin (Longhua section)

ZHANG Xianjun'?, ZHANG Wengiang®", LI Simin'?

1. College of Energy and Environmental Engineering, Hebei University of Engineering, Handan 056038, China

2. Hebei Technology Innovation Center for Water Pollution Control and Water Ecological Remediation, Hebei University of
Engineering, Handan 056038, China

3. State Key Laboratory of Environmental Aquatic Chemistry, Research Center of Eco-Environmental Sciences, Chinese
Academy of Science, Beijing 100085, China

*Corresponding author, E-mail: wqzhang@rcees.ac.cn

Abstract  This paper analyzes the causes of black and smelly water in the Guanlan River Basin (longhua
section), and sorts out the specific treatment engineering measures. The effectiveness of the measures was
evaluated according to the changes.in DO and ammonia nitrogen indexes in the basin from November 2017 to
May 2020. Results showed that the values of water quality indexes in the basin varied greatly from year to year.
The average DO in the Tangshuiwei River in May 2018 was 1.62 mg-L™', which was lower than the DO
standard (2.0 mg-L™") in national standard limit of mild black and smelly river. The mean ammnonia nitrogen
value in the Dashuikeng River in February, 2018 was 34.86 mg-L™', which was 2.3 times higher than the
ammonia nitrogen limit for severe black and smelly river by the national standard. By May 2020, the level of
DO in rivers in the whole basin is basically higher than 5 mg-L™', and the ammonia nitrogen concentration is less
than 8 mg-L™". The black and smelly river section was mostly eliminated in the whole river basin, though the
influence of overflows in rainy days and non-point source pollution on river water quality was still evident and
difficult to beeliminated completely.

Keywords - urban river; black and smelly water; engineering measures; water quality evaluation; Guanlan

River Basin
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