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Abstract: An ece-hydrological model system ( RIP- N) was constiucted to simulate the nitrogen (N) removal by riparian zone in reservoir
catchment scale. As a case study, the N removal in Guanting Reservoir riparian zone from March to September in 2007 was estinated. At same
time, the field simulated experiment was carried out in Yanqing experimertal staton, which lies in the northeas part of the catchment. With
the experimental data and previous studies, the RIP. N model was calibrated. RIP_ N model was consisted with two parts, which were soil
chemical process modeling and plant growth modeling. Soil chemical processes considered the soil denirification, nitrification and ammonium
volatilization. Plant growth included net primary productivity (NPP) module, plant production allocation module and nutrition uptak e module.
The research indicated that the correlation coefficient between simulated value and moniored value was larger than 0. 5, which proved the
effectiveness and reliability of RIP. N model in catchment scale simulating. The simulated results showed that the N removal loss by riparian
zone in Guanting Reservoir catchment from March to September was 5. 91x 10° t. The model also identified the N removal functions of different
land use. At present land use condition, the bottomland, forest land and grassland contributed positively envirommental benefits and removed

most of N. In the temporal scale, the N removal from March to September consisted 76. 5% of annual removal load. On the contrary, the
wetlands just removed 5. 9% of N of whole watershed. By comparison, the riparian zone was recognized as critical location for non point source

pollution prevention.
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Table 1  Construction and the theories of RIP_ N model
( V: SWit = SWit ADV— EJg S
(SWit'= SWi- EJ-Si [9~ 12]
t .= KT o [1- exp( Besz,,)]
T.(z,dn)= ¢ T (z,dn- 1)+ (1 0- ¢)[ df* (T,mir— T aut] + Tl
zd [12]
A= T e =086 20m ) 2470 Znai/Da
4 Ao
D= Dfxffm D= gésc—l(f
0 S< S
S-Sk
= mm — S SSKS
(SDR) In= (ri [\Sm 1 FC 0 o [13~ 17]
1 S.< S
0 T,<0 PH<3. 5
Fr=4 0% 0< T< 25 fu= (pH— 35)/3 35<pH< 6.5
1 25<7T, 1 pH 26. 5
(SNR & SAV) Nniwu,z: NH:fz[ 1- exp(- nni.,l— rL-.‘Lz)] [12 13|
NPP= GPP- R,
GPP= ex APRA X f|(T) xf,(B) [ 19~ 23]
(NPP) R,= (7 85+ 1 145T,) x GPP/ 100
dNPPme_ 81,\
Nk
NPP dNPPryy ANPP  dNPP,,
di K| = dtl . [24,25]
dNPPyyie  dNPP  dNPPres  dNPPRro
& T dt dt dt
Nupke= min( Navaits NV gem)
N Naem= NPPX N oy [ 20,21, 24,25]

— + -
Noyar= NHI g+ NO3 gy,
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Table 2 Mam parameters lig
/ /
SW/ mm S root.z/ MM A
E /mm T/ mm
K, Z/mm
B, T/C
Z o mm 7
4 T e/ C
T sl C Zd
dn Z ia J/ mm
Dy mm D kg (m?d)~!
D.J/ kg (m*d) ™! fs
Sx S
S @ o
Cegg N o mg kg™ ! N
N/mg kg ! S
N IC Tv/ C
O 10C NH, / kg* m 2 l NH}
Noigeat, o kgrm™? l N oLt l
N l GPP/ge m™ 2
NPP/ g*m™ 2 g g M) !
R{gm™? APAR MJ* m 2
S(T) S2B)
B NPP,/ g m™?2 NPP
r/C € /m?
Ried gom™* K,
NPP,/ g*m™ 2 NPP N i/ g*m™ 2
NPP, 0/ g"m™? NPP Nodes
N ypad gom” : NO3 g,/ g m™ 2
N g/ g7m~ 2 w
NHZ g/ gom™ 2 m S 1
AD/mm
3
Table 3 RS data information of SPOT5 and Landsa+5 TM
/m
SPOT'S ( P; XS) 2005-09-01 1134 22 ggi 2408&) 2719260 GEOTIFF
Landsat-5TM (XS) 2007 09-24 1234567 185000 185 000 124-32 FAST
4 Landsat-5 TM 5 SPOT5
Table4  Spectral characteristic of Landsat-5TM data Table 5 Spectral characteristic of SPOT'S data
/Hm /Hm /m [Hm /m
bandl Blue Green 0. 45~ 0 52 04580 30 band1 Green Q 50~ 0.59 10
e o wmen b8 W sees
band4 Near IR 0. 76~ 0 90 0800 30 band3 Near IR 0 78~ 0.89 10
band5 SWIR 1.5~ 175 16500 30 band4 SWIR 158~ 1.75 10
band6 LWIR 10.4~ 12.5 11400 0 120
band7__ SWIR 2. 08~ 235 22200 30 P / 0 48~ 0.71 25
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Fig.5 Comnstructed semi-enclosed experiment plot
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Table 6 Characteristics of the soil in field experiments
" N TP NO; -N NH;-N
/g em 3 | % | % /e kg ! Jgeg ! Jmg kg™ ! /gt kg™ Jmet kg™ !
8 08 1. 31 29 8 85 13.8 0.000 67 590 7 12 8 2.92
32
3
321
3.1 3 ,
2007 3~ 9 )
, , 6~ 9 ,
6 (7)
6 , AR= B2°* C2- Bi* Ci (7)
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Fig. 6 Spatial digribution of N removal loss in Guanting riparian catchment
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