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Effect of Young Torreya grandis “‘Merrillii’ Plantation on Nitrogen Input in Tangpu Reservoir of
Shaoxing

FU Shun-yu, ZHANG Qing, TAO Yu, BAO Yi-qun

( Shaoxing Water Environment Research Institute Co., Ltd of Zhejiang, Shaoxing 312000, China )

Abstract: During 2016 and 2018, investigations were carried out on Tangpu Reservoir basin, especially on plantation of young Torreya grandis
‘Merrillii” on non-point source nitrogen input in the reservoir. The nitrogen input in Tangpu Reservoir was simulated by SWAT model, the key areas
of non-point source pollution in upstream and the landuse type which contributed the most to the nitrogen input were identified. The runoff plot
experiment was implemented in young T. grandis ‘Merrillii’ plantation. The water quality data of runoff plot experiment and upstream river sections
were used to calibrate the simulation results of the contribution of T. grandis ‘Merrillii’ plantation on nitrogen input in the SWAT model. The result
of SWAT model simulation showed that young T. grandis ‘Merrillii’ plantations was the key areas of non-point source nitrogen pollution in Tangpu
Reservoir basin. 6% of the total basin area contributed 45% of nitrogen input into Tangpu Reservoir.
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HERRFR A BRI BEPHRS 3 ~ 30 a, MRS B BRI FHEMFR A FRELNAR ; RS > 30 a AR AEFAREARAN
FAHE F ARBRFR A T HE ROPR o R 3 2017 4F B IBSUAR MR . 45 S50 BB St e DRI VORHER B, A5 HEAR (42
FEEHERAR . FHEZDAR . BHERTE ) 2957 /K ERIRE LAY 10.2%, 7% Camellia sinensis [ /4 4.3%, HAtf
AR 5 ek v ARG L BIEAR T 3%

AR 2016—2017 FXHATH/KE LIHFRIN 96 M TBUN Y SEHbE i A a1 S A BoR,  FAELIAORI AR bk
BREAE T R EEAWIRN: (1) —FMWK, —IKfE2—3 H, —IKfE9—10 H; (2) —F=k, —IKfE2 H, —
KAE 4—5 H, —IKA1E 9—10 H . BUEALREHEN BT : FHELIHA 2.3 ~ 18.0 kg-hm™?, FHEF A A 6.8 ~ 27.0
kg-hm? . ZFHELEH 0.8 ~ 4.5 kg-hm?, WADEAR FE L. 2. 3. 4. 5. 9. 10, 11 A EHELI AR B4 TitE
HE, SRR A 2.3 ~ 5.3 kg-hm?,  (HIFr& e ) o b, SR P EESN 1 ~ 2 IKAYUE,
£ FH 4 100 ~ 500 kg-hm?,

FAEVEAPARZEN Coniferopsida HE4, MMNARE 58, BEREAERENN T ZUR ML, FAER . FElidbarid b
X, —BINKHARTE SRR BEEE 25° DL EAHL, EEEIFEERT 400 A9, B REIF BB
TSR, MRS . FERE, 20 60° ~ 70° HIMRBESMBIT BB, AR R, (R0
X, 7 5 AR A ARTR | PR | S A R e B T R R A AR 3
B—J, QARSI E, B R EO A P 0 Ik R . R e fE—E R R T RE
Pk S SO R RS TR A KRR,

3, E NSRRI S FEAR K SRR A2 IR AR g 2 5 SO LA 45 . 2020
A, ASFEB T AN TR iR T, A A HERAAYRRIILM. BT,
WANEEAT 2 T SWAT R EEAR T /N RIS 5T TR i) 35 s IR R TS YLl 520 AR S04 R T T HEAR
R N TRME R FHEL AT T K R NG 520, 5 ZE AR AR T (AP A E s U5 Y ia e L4t .

1 B R

WFFEIX Rz K PEHE R, (120°28' ~ 120°49' E, 29°37' ~29°56' N ) , HuAMFHGEZRINIX., 7EFTELX %) |
O BRRITE X FEAE . TIEE . FKERIBRNTA R . /22 . T2 . HiKIEN THHRIT SO /METH B
I, KK AL A 13.64 km?, Fidsk /K RIFRZ) A 460 km?; FISAEIFF/KE S 1 564.4 mm; SEX)FRIFRIRE A 795.2
mm. FEENERGEAEIE (K2 43.8 km, FIKEZHR 215 km?) | JbiE (K40 25.8 km, FlE LA
132km?) . FAZR (FIHERLh 61 km*) . HIFE CRIRERZh 14 km?) o HIH/KEH 1997 SEELSE,
KSR R, KI8T & GB3838—2002 Y | ZKbrifE. ANl , FEXI/KHEAIREELE 2013—2015 4EA
BT, HARTE 2016—2017 4EHFHSA TRE, (HAAE T 2011—2012 4ERF A /KF

WF7E KSR LRI BB R 8, AP RG ) AR AL it . 20 G4 TR X R R 117 L0 Febi X
() 3 35 - R3] i el A AR, PR KN TSELL YR 1 BB SRR L 0. o
FEIX N FHELNAR | BARE) M & 8l 1569.0 + 481.8 mg-kg ™, HRLACEY& 80 154.0 £ 41.0 mg-kg ™.
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Table 1 The spatial and attribute data of SWAT model

Table 1  Soil type (a) land-use (b) of SWAT model
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Figure 2 The sub streams of Tangpu Reservoir basin
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Ens = 1 —

I (2)
i-1
XA, n INREL, Qn AMIME, Qs ABHME, Qaugm AMIMNE FHIE, Qavgs ABHUEFHIE . 4 R*>0.6,
Ens>0.5 i, @ AR EISOREF, RARGETEE.
2.2 FEFERDIXIAIE

BRI PR . R oSk &, 53— T, SHELMOLAIIAE SWAT SRR F B &
B R 2SR, SWAT FERIHX — IR AT 00 0E . Rk, ABFseF 2017 4F 10 H—2018 4F 11 A ik
TART/NXIRES . AL AREE T o A E B IR MR SR B iE, R, AR SR AR S i R K AL L
B (29°42' N, 120°33' E ) FFFHELN AR i B AR /NX R Bt . /NX NI TTZE IS, K29°0 23 m, Fg4k 5 m,
WSSy 400, BOEEARLR 100 m®, BEPHFATIREE . PIAS/INX FIAE B BRI S 4 8 ~ 10 a, PR A 1.2~ 1.5
m, HRMIEEZ 4 0.05, BRATEESS 4 mx 4 m, STCH T HERE . BRLH/NX Y5 K VeAR B . /K TeA sz i 20
cm, HEAHLT 30 cm, JKIBHRF EFIR Z B HBT KR TAAT . R /NX Y 2 NSRS B ] I B2 7K A
53 | SRR AR T H /KA 0 ~ 30 em 12 3B K. 734, TERRI/NX 55 U ER IR K KA . 12
Ti/NX T 2018 4E 3 H T 4). 5 H N Bl N 3.75 kg-hm?2, T 9 H FAIEAA 2.25 kg-hm™? (fEAER 2
PrERAEAE) .
2.3 TiEEE

A RAETHELN AR NR IR N AR B S AR LR . 49 AR Z R T AT A7 1 16 AR
TS RAE L AHE 5 m A2 . TERARMRIRELL, TR RAE SONBEDLIE 3 AREHE, FEREREHERIR T4
50 cm BEEEAEVEATENAL; AGHARI BT RDS FAHIE, i 3 A% LB E e . FEHAMIRELR
T KA SN B2 R 5 AN A . A RIS 0 ~ 10 em A9R2 4381 > 10 ~ 20 em IR 2+
BEREE, WAL 20 ERERS, HMUMERZ RN ST, W 2 MREHE, e aELiR
AN A SR,
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L 2011 4 h%Zznp4E, 2012 4F 1 H—2015 4F 12 AVEAEGHE, 2016 4F 1 H—2018 4F 12 HAEASIER, LI
/KRN K B BRIBLUR AR B A TR0 . F5LL 2015 AFo0AHiE, LA 2016—2018 4F A5G, LIRGiE
N LMD 20 YK TR S s A e, PRI E RS E 0 S R BB Sy | A T8 7k R . B
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Table 2 Parameter calibration of runoff and eutrophication and their range and optimum value

BREESH BHE X g bl SefETi
r__CN2.mgt W4 SCS #if th 26k -0.25~0.05 -0.04~0
v__GW_DELAY.gw T K s ZER 0 ~ 200 0.80~2.0
v__ GWQMN.gw RS2 I KA B 400 ~ 5 000 FAE R 600 ~ 900, Hifttr 3 500 ~ 4 900
v__GW_REVAP.gw 1T /KA Revap 2% 0.080 ~ 0.200 0.090 ~ 0.095
v__ALPHA_BF.gw IR o KT+ 0.1~1.0 0.76 ~ 0.92
B ESH SHCE L AT S tET
r_ESCO.hru G AMEN T 0.50 ~0.95 0.70 ~0.75
v__CDN.bsn R 1.2~3.0 1.5~2.0
v__SHALLST N.gw R KR SR 0.4~30 0.7~0.8
v__N_UPDIS.bsn B UG TEY 0~3.0 14~18
v__NPERCO.hsn RS R 0.01~0.50 0.19~0.25
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Figure 3  Inflow runoff into Tangpu Reservoir
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Figure 4 Total nitrogen flux at the entrance sections of Nanxi River, Beixi River, Wanghua River and Wangiao River
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Figure 5 The TN loss of runoff plot in young T. grandis ‘Merrillii’ stand on rainy days

#3 BERNXPRERER
Table 3 Rainfall in runoff plot

FEWHEM/ GE. H.H)  BEWE/mm  BEFEDGES/ min FRER/(mm-h) WESR  WERRTRE/ % PRTRE/ %

2017.10.15 26 - - - 36 0.3
2017.11.29 15 - - - 5.1 01
2018.03.05 41 - - - 1.9 01
2018.04.16 10 106 5.6 I 0.8 0.1
2018.04.24 33 - - - 23 0.1
2018.05.05 22 234 5.6 W 0.8 01
2018.05.07 52 536 5.8 W 39 01
2018.05.19 14 232 35 /N 42 0.2
2018.05.31 31 423 43 /NFE 35 01
2018.06.20 70 720 5.8 W 6.7 0.0
2018.07.04 64 169 22.6 E-371] 14.1 3.4
2018.07.05 14 242 35 /N 145 0.3
2018.08.13 89 - - - 55 05
2018.08.23 63 - - - 32 0.1
2018.09.19 84 420 11.9 Kl 13.9 48
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Figure 6 Nitrogen from upstream of Yushu estimated by SWAT

model and output coefficient model based on runoff plot
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Table 4 Non point source nitrogen flux in Tangpu Reservoir
inflows simulated by SWAT model

FIK 3.0 tkm? ([ 7) o XSEXKIR AR R A HESE P RPHHIX, P FTERiRL MAER (") [ BYkm?
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Table 5 Simulation of total nitrogen inflows into Tangpu Reservoir from different landuse by SWAT model

R 2R H kR % ST E TR % THUFIHZER R % SR R TR %
A 1 21 2.3 F5H 2.1 34
A PR 21 4.1 i 1.2 35
FHELHR 5.9 45.0 JRE S 2.8 2.8
Rl 4.2 0.4 Hek 6.3 1.5
FoAth 5 GRAK 733 8.8 REIBIE - 28.4
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Table 6 Nitrogen content in research area

ST y s B AE R (mgkg) KRS BI(mg-kg?)

HHAERD i REELA 0~15cm 15~40cm 0~15cm 15~40cm
FHELHK A KK AL A 1966 1172 251 124
FHELHK A I KK B 1796 1035 194 120
EHELHR A Hels B 4R-AF 2 496 2067 213 203
B e I A I BB H AT 1769 1349 169 138
HoAth H SRR A S HUBEH R4 1376 - 118 -
HEHKMK A S KK FEALY C 1187 939 115 94.9
F5H W ST Wi=E H SRAT 1756 1386 141 100
255 S FrPRZ R, 1383 1077 134 118
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