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Classification” and Identification of. Nop-pomt Source/ Nltrogen ‘Pollution in SlIrface.

Flow of the Shangwu River, Wateléiw’d in the Qlandao Lake Réglon f o m—

YU Ke!?, YAN Yanl‘ TANG Zhang-xuan' , ZHANG, Fang fang 4 HE Sheng-jia'** JIANG;I‘Pel kun gl ' ’
(1,College of Environmental “and Resource Sciences, Zhejlahg ARF Unw’lelsm Hangzhou 311300, China; 2.; State Key Laboratory of Subtropical Silviculture,, Zhe]lang A&F
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Abstraét Accurale guantification 6 non- point source pollution s arfmportarit step-for non-point source pollution control and management at the watershed scale. Considering
the noh- pmm‘source pollution from baseflow, an improved export coefficient model (IECM) on a weekly scale was established hased on the traditional export coefficient model
(ECM), wlf.hi'ch was then used to estimate the surface flow non-point source total nitrogen (TN) loads contributed by different land use types of the Shangwu River watershed
in the Qiandao Lake Region. The results showed that IECM performed well for the predictions of TN loads in the studied watershed, with the Nash-Sutcliffe efficiency
coefficient (NSE) and R*values of 0. 82 and 0.77 (P <0.01) for the calibration period and 0. 87 and 0. 84 (P <0.01) for the validation period, respectively. The IECM
estimated TN exports through surface flow and baseflow were 5. 74 kg (hm* +a) ~"and 9. 85 kg+ (hm” +a) =" from the Shangwu River watershed in the period of Nov. 2020 to
Oct. 2021, which accounted for 36. 80% and 63.20% of the corresponding streamflow TN load, respectively. Without consideration of the baseflow non-point source TN
pollution, the ECM-estimated surface flow TN loading was 54. 21% higher than that estimated by IECM. Obviously, attributing haseflow non-point source pollution to surface
flow directly would lead to a serious load overestimation of surface flow. According to IECM, the estimated TN export intensity through surface flow from paddy fields,
grasslands, woodlands, rainfed croplands, and residential lands was 10.95, 5.42, 5.20, 12.34, and 2.77 kg+ (hm® +a) ™", respectively, which accounted for 5. 80%,
4.00%, 26.55%, 0.38%, and 0.03% of the corresponding total streamflow TN loads. Therefore, the future management of non-point source nitrogen pollution in the studied
watershed should focus mainly on the prevention and management of groundwater non-point source pollution and control of load export from surface flow on cultivated land
(paddy fields and rainfed croplands).

Key words : non-point source; nitrogen; export coefficient model; baseflow; digital filter
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Fig. 1  Geographic location and hydrological water quality

monitoring site of the Shangwu River watershed

e AR AR 36 45 el — 5 /K ST R )
VAN, DA F k2 I, LR 7 v % i o
KAL) (GB 50179-2015) . K BE BIATIE o [k K i
30 om AbRAE AT 5 L R LM haKRER 4
S8R LA 7 Bk B2 1] 52805, 2R KU 24 h
P P S Y T8 2 153 K BE
TE WA B 2020 411 % 2021 48 10 A% 1434
AR i B R LT ARCGIS Bl 1y 5
VBT I X R g R 147 0 43 76 3
R SR 6 b A PR B, 5 DR -
FATE 0 K B ¥ | b A S
T . L 318 0 s K SORUK B 3 A

U f (4 J Jfl Load Estimator( LOADEST ) 51 1 -85 15 5| A ff 5%
g | J (4 | Lond Esimuor LOADEST) R SV AR

X HREE E AR SR TN ey B, HAR A 3153 7
FHBHREERNE .
1.2.1 Hsa#E

Eckhardt ™ F 2005 4F 4 1 T “ XS 50 3 I
2 (ERDF) 1R 7K & BO e R EL i 45 5k ( BFL,,, ) 51
ARG T gD R

Lo (1 - BFI, )ab,; + (1 —a)BFIL_ y,
, =

(1)

K, vy, Bk BB SRR E (m s ) 5 b, K kB
ZI TR (m’ 57" ) 5 b AEHE(d) 5 o AIBIKHEEL
(0<a<1); BFL_ N KIEFIEE

BT AREL LA N =0.834%[h, N
R BE AR WA I L RAR It 58 44 1 TG KA A it
IR (km?® ) ] 21 R R 3 30 3B K B B L B
A& Y12)22 > Ve 2 Vi >9’A+2EI/‘:””£M%@$E Yi
Fl oy, DN H i e 91 v 2 ok | 75 38 4 5L AR UK
AR iR K R RN E R S do T A
AFF 5 DX B TR & A A 3R 55 v, 1R K A3 T e 5 S e HEBR
REE R 1 T4

ERDF Z%{iff & . AR 4l 1R 7K 23 B A H 37 522 )5 571
r 3 H 2 5 AR K B Y I e A e O T s T A



7 ATAAE . TR IX AR R R AR A S TR TS Y

e 432U 3925

%1 ET LOADEST #Ep FEZHEEH TN fifgEE"

Table 1  Estimation of daily TN loads of the Shangwu River watershed by LOADEST
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Fig. 2 Monthly and daily regression constants

of the Shangwu River watershed
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