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Fig.1 Inflow tributaries of Gangnan and

Huangbizhuang reservoirs
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Fig.2 Flow chart for estimates of NPS loading
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Fig.3 Sub-basin division of the Hutuo River basin
1.6 REMEEREER

BT KPR BB T 550, AT 2 SR
B —HE I COD, A 2 BR 2 AN 7K 5T 425 il W 1 7K J5i 1)
2, BRI T2 7K 2% A S NI HES S ek S
A 2 1) W T 95 eI S B BRI R 3R S RO iR
it R M. IRPEAE IS R B BN 4.

(CHERTIBER A WSR2 B Ve S R W ik el T ]
TR Q) VBRI u;» 75 G 25 i R EC
K, BRI H 5K HESCE Q, 3 /I T 38 i
B, SR 75 QRSO N i L B8 j W
WP IS, T R LA 3 iR KL S o, A sl R
KL,;/u, Kj"

o | P

i

@

f,= |-

foo
A= T ®
T
I PSR i STRN T RS R  mg/Ls K
NS SN T 5 e D fr 16 28 j F i W 3 B 5
GEIRE g/ Ls f 955 i A SR T G RN AR
PR W T 3 PP AR BE 5 885 1 SR T A
T GIR L 2 b AR KRR A AR I M Z LI DR A
A2 AN EIRIRPELUAISC AR L, RIVREE %1% R B0HERY

- = FTE—
el il
Qa&gl ThieEe a3
s, PR
HEREC, s
. w
o —— FH'IP
L
b EE
i S i
_ i =
ke B — e
TN A |
? G=)AG | HEOe | @ LAG
| |, |

E4 REEFERHETE
Fig.4 Schematic diagram of the process used to

estimate concentration transfer coefficients
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Fig.5 Spatial distribution of COD., and ammonia nitrogen source intensity in each sub—basin
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Regional Contribution Rates of Nonpoint Source Pollution to
Gangnan—-Huangbizhuang Reservoirs

NIE Rui'?, LI Guo-giang?, ZHUGE Yi-si?, YU Xiao?, LI Shuang-shuang?, SHI Hao-yang'*

(1. College of Hydraulic and Environmental Engineering , China Three Gorges University,
Yi Chang 443002,P.R. China;
2. Institute of Water Ecology and Environment, China Institute of Water Resources
and Hydropower Research, Beijing 100038,P.R. China)

Abstract: The Gangnan—Huangbizhuang reservoirs are cascaded reservoirs located in the Hutuo River
of Hebei Province. Inflow tributaries to Gangnan reservoir include Guosu River, Wendu River and
Xianyi River, and the primary inflow rivers to Huangbizhuang reservoir are Hutuo River, Yehe River and
their tributaries (Nandian River, Mianhe River and Gantao River). In this study, regional contributions of
non—point source pollution to the Gangnan—Huangbizhuang reservoirs were calculated and the spatial
pollution patterns of the inflow rivers were then analyzed using export coefficients with a concentration
transfer coefficient matrix. The aim was to provide a reference for targeting areas of high non—point
source (NPS) pollution to support reduction and prevention efforts in the catchment area of cascaded
reservoirs with complex tributary and sub—basin characteristics. From July to September of 2019, water
quality monitoring was carried out at 26 transects according to methods included in the National Surface
Water Environmental Quality Standard (GB3838-2002). Results show that the largest contribution to
COD¢, and ammonia nitrogen loading to Gangnan reservoir was inflow from Hutuo River, accounting
respectively for 89.56% and 76.31% of the total loads. The largest contribution to COD, and ammonia
nitrogen loading to Huangbizhuang reservoir was the outflow of Gangnan reservoir and inflows from the
Gantao and Mianhe Rivers, accounting respectively for 74.26% and 66.58% of the total load. These
results indicate that water flowing from Shanxi Province contributes most of the pollution load to Gangnan—
Huangbizhuang reservoirs. The contribution rate of each sub—basin in Hebei Province to the total pollu-
tion load of Gangnan reservoir was relatively small (~1%), while the contribution rates of Guosu River
and Xianyi River were higher but not more than 4%. For Huangbizhuang reservoir, the largest contribu-
tion to COD, and ammonia nitrogen loading was from the Jingxing—Pingshan section of Yehe River
(7.12% and 9.51%), Nandian River (4.69% and 6.29%), and the Gangnan—Huangbizhuang section of
Hutuo River (3.53% and 4.78%). These sections were designated as priority control areas for non—point
source pollution reduction to protect water sources to the Gangnan—Huangbizhuang reservoirs. In terms
of the pollution source types, farmland runoff contributed the most, up to 70%, followed by livestock and
poultry breeding, accounting for 23% and 7%, respectively. Therefore, farmland runoff should be taken
as the priority of pollution source control.

Key words: export coefficient method; concentration transfer coefficient matrix; Gangnan—Huangbi-

zhuang reservoirs; non—point source pollution; NPS regional contribution; cascaded reservoirs



