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Effect of Nitrogen Removal Simulated by RIP_ N Model to a Riparian Zone in

Guangting Reservoir Catchment

WANG Xue-lei'; LIU Chang-ming”*, YANG Sheng-tian' 5 Mannaerts C M*, GAO Yun-fei', LI Qian’

(1.State Key Laboratory of Remote Sensing Science, Jointly Sponsored by Beijing Normal University and Institute of Remote Sensing
Applications; Research Center for Remote Sensing and GIS, Beijing Key Laboratory for Remote Sensing of Environment and Digital Cities,
School of Geography, Beijing Normal University, Beijing 100875, China; 2. College of Water Resource, Beijing Normal University, Beijing
100875, China; 3.Key Laboratory of Water Cycle & Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Sciences, Beijing 100101, China; 4. International Institute for Geo-Information Science and Earth Observation,
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Abstract: An eco-hydrological model system (RIP_ N) was constructed 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 estimated. At same
time, the field simulated experiment was carried out in Yanqing experimental station> which lies in the northeast 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 denitrification, nitrification and ammonium
volatilization. Plant growth included net primary productivity (NPP) module, plant production allocation module and nutrition uptake module.
The research indicated that the correlation coefficient between simulated value and monitored 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 5.91 x 10° t. The model also identified the N removal functions of different
land use. At present land use conditions the bottomland, forest land and grassland contributed positively environmental 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.

Key words: RIP_ N Model; riparian zone; nitrogen; soil denitrification; plant growth; Guanting Reservior

Y5 B #A: 2008-10-22; 1&1T H #A: 2009-01-06
EETE: B K ARREEE ST H (40671123)s E K s AR UR TR (8635 H (2006AA122145) s [ ZRHE S vH K11 35 H (2006BAB06B07 )3
T R 7R LRI (973051 H (2005CB422207)
EFBBN: TTE(978 ~ ), L, it)5, FEMA TN FELN ESREREUEA AL, E-mail: wxuelei@bnu. edu. cn
% JEIRIKE R A, E-mail: yangshengtian @bnu . edu. cn



9 3] I A RIP_ N BUREO B 777K P Pty 25 RO A AU R B AU 23 A 2503

AR, R ISR RN A Al AR T e R
MR —FhEZE W RS TR R s 2 fa A
FHZR AP RE B 22 387 e W A 00 ok 1 4 A IR =2
TR 1 300, FS2 TR ARV YU AR A 2 ) B
Py R IR KBS HAE S R G KA E K A
Sy AL R IR ph oy 1 2 1, Qi 3E [ i B AR YR AR P
JEy AT, A AT 5T R CARS ) AR 3% il 25 J7 (FSAD
ARMR (RO, il R ORFF I H (CRP) A5 it i
g v R CeQIPD . B AR Fh My A IS b 5 i ok K
CWHIP) i e £/ B 11 %I CWICP) K & L Hb 2R 7 i
RICEWP)AE, JF Ji& )5 1 22 piy dt e, B H ATy 1k, ©
HKZ 24 J7 ke I 22 pP AR UTAE R, T E B IF 4R
AR I B A AR AR P A AR, R
ELEVEIB R (Ve SR T R T R A
ARV TR, DI I T R e 5 AL
KT 20 R IR et e 2 WL SCiRES ]

SR, 7320 2% s TR 8 ot e LA B K 1 2% TR
JUE Bz R E S RGN S i A, I
I, XA R R R 2y AR 2 K SO R AR AL B g S
IR W R r A B S T H Y — K
SRR W 7K SR AR 2 AH AR FH ik R FH A B 2 1)
77 AT R W [T A K SO A, B 45 N
V2 ) SWAT A5 106) g 7 /E SWAT 45278 LAl |- 0

0 8km

SWIM ARV R 2 300 45 FH 1) R 2545 45 P REMML 6
T2 Sk e TRty WL A R A R I AR
BIKSCEFEREAT R IR, I FLAE S Dy R AT VAL (2
SR 7 1) RUE A0 N S8 Bl 7 T A7 AE — 2 BB 0
FET /KSR () SWAT AR AL, B A5 J8CAE Ut 3 1 7= Y
WITTH, HBATH 5 A A — AN AL TG R 5
WATIRZIH A s SWIM BRI T R iLa E SRR
(¥ T g, (R IX R BT 72 FF R, R AR
IIOR U N B s REMM AR R 2 AF S L AR 58
LM T R s A A R GBI AR R, E 2 e R
RS AT 3 R R R AL

T BRI, A ST I 25 EHL H R
R O AT AR S K U IR, &5 6 i IR AR,
Fe 38 FH 1 9 38R ) R A 25 RIP. N B
(Riparian _ Nitrigon Model), I 12 AR 0] A 5T B
JT 7K JE 3 A 1 2% 20 2% N JE AT A 38 R0 BE VF A
RIP_ NASAY (1) FF R AN, Ry S B ZK 2 30 s A2
RGP FR AL 5 A B AL T R

1 WREHER

BT K EEE T 1954 47,1989 TRy @ 5 B ER N
41.6x 10° m*» & Z W RBKEE D.BETK
FEHALIE 5T AL 100 km AL, VT 648 Mok B pg A1 b

N A%
S e
/ ‘\q-}a: ol
! i Fal
R D |
X —~ = RIS
e N FHR
¥R )1;33{&.
. T
— el —1
1;_‘ \ 1":'
e R i |
= { xaps
e | 7
o —
1157507 115°55' 116° E 115°30°0" 1153400" 115°50'0" 116°0'0" E
i o
{ w I . =~ . N
: 40°3040"
ik
40°2000"

B1 BEFKEMEREESCEETRE
Fig.1 Location and scope of research field



2504 7N 58

B 30 &

2,
=5

U P B VG50, A7 B AR AL LD 310 ~ 41°, ZRE 1120 ~
1170, /K PESIBRTH AR 4.6 x 10* km® . B 77K PE L8
TR R W AR X, 2 FRIRA N 2
~8°C » B AT — 26°C, 5 iy il 42.2°C » F K KU
20 mes ™, VIR 2 PR PR 5 4 406 mm, T P FFEK
LR 7.8 A, 2RI EN 14.63 x
10° m’ AR R L ZE PR B O kB g, )T
IR 57 A SR AR I B2, — % 6 ~ 8 AR
11~ 2 A0 SRR AL, AP AEAE 21.6 ~
27.2°C, oA AR 149 ~ 165 ds AT N 3= 3 K1) o8
JERFAPGACIR, 6 ~ 8 H A A A A6 KR AR R, H 3
KA 3.1 ~4.1 mes™" s KRHECH 39 ~60 d.
MR AL T AR AL PG4 N IRBUR 1984 4F
WA FICE T 7K R K USR5 B IME Y I , KK
JE R ARAP X CE T K R — AR AP DG L O B T K
JE S5t i KAV 2% 479 m e R DAY Y D i by P A 19
DX a5, RVE T 7K R S5 i KA 479 m 26 BAAM 5 km

Yo XA E WL 1.
2 MR5REE

2.1 B

RIP_N #7 ( Riparian_ Nitrogen) & %2 /& M 52 12
7 25 WL A, R o B I S R, DL BNV
IDL( Interactive Data Language) 4 8 A~V 5, A £ K
56 H ) AT U AEORUEE 25 BT B D e R Rl RE AL
B RIP_ N B AR P R 73, 7000 0 gk 2t
FERAUCRTRE ) A O RE RS A0 . i 60 465 338 S A 1k
FRAEL A AN S 35 R AL, Jim 2 E R 12—
PEWIZ 7 71 Cnet primary productivity, NPPREHU A
YAz 03y BEMURL 0 7 70 3 OB 0L RIP_ N AL
2R ) it Kol 3 08 S L G B A L S
RIP_ N AR BRI RE IL P 2. RIP. N AL (1
TR R JORI A J B LR 1 B rh i) 2 AR A DL
K2

%1 RIP_NREEIRE R INIE [RIE

Table 1  Construction and the theories of RIP_ N model
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Table 2 Main parameters list
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D gq/mm RHJE 2R J Dy/lkge (m?+d) ! VL A Ak 3
D, /kg* (m?ed) ™! 82 B S AL I TCYE 5K 43 %98 R 2L
i 6 4 - BRI £ e 9ok o K fr Te 4k - SR %9 B B
S om 0 4 1 198 1R 17 e 9k o @ o et EEW N2 £
Clgg™! s Noi/mgokg ™! SR N 2 4 6 N G 2 A
N /mgekg™! bR R £ S T HEK R
Srkc 358 P A5 K () LB K 2 T./°C B
o i RE B 10°C IR B A A T 356 fr) 188 K I NH;, ;/kg*m™2 [ LR NHy AR
Noireal, 1/kg*m ™2 [ LR G S R RN N B Mol 1 | LR ESRZER RN T
Tt 1 1 PSR B 5 i I8 GPP/g*m™? B AR
NPP/g*m™? R R — A= 0 elgMJ"! JehEEAL R
R,/g*m™? I 41 APAR/MJ*m™2 2 BRI & AT St
LD L A A )53 1 o 450 £ K53 ot e A A FH 1 56 1) o 4
B R NPP,,/g*m ™2 %) NPP
T,/°C KAWSE era/m? THIAS S 384 0
Ryeglgom™* B TR R A K, SR
NPP,,/g*m~2 Sy TC EIAR & (1 NPP Nyait/g*m ™2 g SR B R T R
NPP,,0/g*m ™2 Sy C KL T (1 NPP New/g®g™! M EITE S
Noprake/g*m ™ A S TC % 1K R NO5 sou/g*m ™2 -39 m RS R A
Nyen/g*m ™2 A A KX G 1 75 R it LASH
NH{ pen/g*m 2 -39 R A e () AR S S ST I KR
AD/mm Ree 7K Bl T 5 1) K 2
*3 DEEBHERER
Table 3 RS data information of SPOT5 and Landsat-5 TM
A K TiH W BB AR KN m Kl k5 s HdiEgat
SPOTS i é;ﬁ?;%;()xy 2005-09-01 12134 22 % i g 40880 e ] R Je T b T 279269  GEOTIFF
Landsat-5 TM 2 G55 (XS) 2007-09-24 1234567 185 000 x 185 000 o [E]E J TR b T s 124-32 FAST
% 4 Landsat-5 TM B9 iE4F1E #5 SPOTS HEEER
Table 4  Spectral characteristic of Landsat-5 TM data Table 5 Spectral characteristic of SPOTS data
WES B S s RS W R AR
bandl Blue-Green 0.45~0.52 0.4580 30 band1 Green 0.50~0.59 10
S e S wewoaos
band4  Near IR 0.76~0.90  0.8300 30 band3 Near IR 0.78~0.89 10
band5  SWIR 1.55~1.75 1.6500 30 bandd SWIR 1.58~1.75 10
band6  LWIR 10.4~12.5  11.4000 120
band7  SWIR 2.08~2.35  2.2200 30 P / 0.48~0.71 2.5
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Fig.3 Map of land use/land change in riparian catchment
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Fig.4 Classification map of soil type in research areas
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Fig.5 Constructed semi-enclosed experiment plot

F6 FRiOHNXIEEREBUMER

Table 6  Characteristics of the soil in field experiments

My EEPE 5 b2 1 it
g " K ENGIES N VEE =328 LT TN TP NO; -N NH{ -N
p /g'cm'3 /% /% /g'kg'1 /g'g_1 /m.g’kg_l /mgkg™! /Ing'kg_1
g 8.08 1.31 29.8 8.5 13.8 0.000 67 590.7 12.8 2.92
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Fig.6 Spatial distribution of N removal loss in Guanting riparian catchment
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Fig.8 Correlation analysis of soil N release between simulated values and experimental values
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Fig.9  Monthly N removal under different land uses
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