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Abstract: [ Objective | The objective of this study is to explore the distribution characteristics of the output
risk of non-point source pollutants nitrogen(N) and phosphorus(P) under different conditions of sub basin,
slope grade and geographical demarcation(counties), and to provide scientific basics for administer plan and
control countermeasure of different risk areas of Nansihu Lake Basin. [ Methods| Based on digital elevation
model(DEM) data, the Nansihu Lake Basin DEM was extracted and slope grade was extracted using ArcGIS
software. Then applying hydrologic analysis function, we extracted the drainage and river figures and delimi-
ted the drainage basin. Combined with the land use map of Nansihu Lake Basin in 2013, the space changes of
N, P pollution under different land cover and slope were analyzed using the output risk model. [ Results ]
The average risk probability of N reached 51. 67%. The average risk probability of P reached 9. 14%. The
output risk of non-point source pollution in the east of lake was less than that in the west. With the increase

of slope, the high risk area reduced, but the low risk area increased. In terms of geographical demarcation,
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Jining City was determined as less risk area of N, other counties had higher risk. The risk of P was less for

all counties. [ Conclusion | Nitrogen is the main basin non-point source pollutants, The output risk value of

non-point source pollution has close relationship with land cover and slope.

Keywords: Nansihu Lake Basin; output coefficient; non-point source pollution; risk assessment

WS 5 P DL 30 T ol e 3T A R B R R
TR AR AR S 15 7K AR b 7K A5 oK 28 4k B TE AT 3
FUWA AR A TS e Rl s r Ak
MRS Y BT KRS iR R R
SURTE Y AR L AR AT IR Qe i R A R REALAE )2
e DI S M AR AR R X SR R E T R R
15 Y LTSI  3fl DL 58 4 S E L A R O
RURETE 1 AF LIRS Y Rk A i B ARl e AN IR R TR
PPN A B B AR BT B Bl 2 80D B AR UBE
B U — 8 BRSO L BT TR R R
S PRI Al R RS YR A

Bty AR R Y A o [ A () DX AR RS S 5T
EAREN T R ML BN L B KT =R XK T
RERFTE SR A RTINS SR /i AR |
TS Gy RS 20 M (9 9F SE 4R T8 L BF T E A R 2 A v
T A RO B0 E 75 G XUBS: B9 5L =S AR
AR 2 0 e S5 07 T . (HJE LA BRI R 2 A
T 9 I S ) A i DR e i s XRS5 Xk LA
HRC PR PRSI R RS e i KU S D e
B L 7R 4 T Y T8 O 5 Al A5 R TS e T T A B 5T
P /b o az i i A BB R IF 455 RS I GIS BAR X
T DU ) AT i XU, A B R R WL . AR F
FEAN LA R O I 3L kg B SR e R T R Ok &
T A PR | B | K S8 S b R R R
b 6 Aol 3t A P 2T AR ARG G L A AR DY A% 1R
RAR SR NP i XU B o A Al TR T B g
DRI i 355 J88 A BB X B A AR R AL 5 AT 5 205 SR Ky e DY
W R 23 22 % e 5 AR S FR R AR A D A 3 ke
RIS

1 R IXHES

[t R i P G AN o R I W AT I 2l R S
iR o v ARl L 389 T R i R B SRR AR L 38 S RS F L AR
A VE R R T T LA AR 44 . e PO A I TR 2R
2 KR SR IR XY K PR
F K AG R 7R e TR R A i K TE R R & A .
B VO i k7 Tk 4 34°41'—35°98", 7R 45 114°82"—
117°83", A1) 9 53 4%, A it 48 i AL 3. 17 X 10
ke o i1 A B T A 2 T L 1K S 1 IR Y R B A & ]
F A R 2 A B K B 700 mm A2 A
AEEERR 14,2 Co Bk AL 8406, A K

R LCHE Bl 3N AR B K R L N A B
A B 22 3 A5 R K BCIR B0 52 3 A ] 7 E
SO A SR TS G T B0 DU W) K B A R R
FAL i EEN R

2 WESEIT IR R AL PR

2.1 BHARAZE
2.1.1 #rh ZHCEEA 20t 70 AR, AL
Hb DX SR T AR BB, 32 R A B 4 R
RN E B FRZ MR BRI A £ i A
By R B — R Bl R R B S 1 A AR IR
2 AT B TR (4 8 BT . Johnes AENTY UK
Xof AR R AT A AR ARAS B T i — 2P SR R I
F o R BB 20— ek
in&A+P

Aorfr V5 Y AR SE 22N NLP A
R R 1 Tl o L5 3 S U N R P R o
EFE S N B & =g BN D I o
E;—15%Y j 80N 5 ¢ P R 2SR T
WA, AP A FREE URTLL, #REEX
WhEZ A, 2 A, FRRIE NG ¢ bt A R
AR, L, R R Y A58 ¢ P R
V5 e i i (kg/a) s 2 A, BRI N ¢ B 4 R
FHZER T A E 43 Hei Ly 3Rom By 2 i3l oy s 44 9 5
HRCTE (57 4 R B Ckg/ (km? « a) ), v 3t 2
i KU AR, P 1 3 5 R A RS G XU M R
P—— oK 517 (1475 Y 9 1 B fof i (kg/a) s T AR
WFSE X0 FBl 45 k. EL b 36 4 st A1) F 8 56 28 b /. A N
Sk B E SR T E WK A D BRI R AR TR A
DX 45 Ab g 7K B 5 B 25 AN K &5 b T I AN 25 B K G
R3S X AP A 0575 Y R i XU

P T bRl AF X T At - b A R ST S A2 B
AR B AR FR /0N ok 7K A 3k LA i BR RN, — it
AR R B TS Y BIE AR X, SRR T AR & 7=
A AR TR TS e RO LARR L A A K i s R BUVE N
TEA IR A8 2 1 00 43 BRI Ry JXUBG HE 2R
2.1.2 Hrid AR R G A XU AR R A O
T 1 2 0 R B AT 9 SR A ) Sk L A5 20 B
M AR b B K R R R R A b 1 R
oo hEXE S st A e KT i S AR LR
T R L SR S A e DX A X LU AR A P A% T R




272 7K R 4

%37 %

(R ATF 7 B A0 o DRI A 0 R R B2 R B
FEX A SRBUARE i 1 R . SH R s S
23 52 I B BIF 58 FICR R 4 9 FEL i e 2R M0 o 1
(L E — A0 P W T80 90 A () ) T 24 7R 1 g
FEGR D,

x1 EHUHREBARLTHAARBELEFAMESBA L RZH

HH YRR/ (kg e hm? s a2 D)

YY) . #i%  KAH

B Eb A ks Fil b Ty
4% 25.95 16.56 11.50 15.00 11.00  14.90
LT 0.70  0.21 0.16  0.36  0.24 0.20

2.2 HEFBESAE
AT T it K A R A g DEM 8l |

2013 4F Landsat TM 242 47 B X R B (Qn 5k 2),
FE s B ab B A ENVI S, 1 A AreGIS
10,1 5t iz 1 ENVI 5. 1 B xf 2 8 B Rk A7 A
E VEE R BT S W Ay 2R AF DT HR B A Hl R FH 4R
e e o 5 e w8 S S e AN B e e
FHBUIR AR B C 0058 75 224 1 R0 A 278 5 Rl
A3 L (83, 9%0) JHEHE (0. 2 %) Mk (5. 9%) K I
(5.2%0) B M (4. 7% 5 KA + 4 (0. 1%,
il ArcGIS 8B XF T 2 i) DEM %408 iE 17 BF 82 L 8
BT kb RS ) BF 2T B 9 69 DEM S8 94 35 B 0w
it B S PR b P R AE L A b R TR B2 T DEM. B8 4 R
B2 FIH] ArceGIS K ST i B i 58 X DEM %4l
2B UIREES: 182 K1 VN 1 I MR D= A = ) T N 7=
W AR B O i sE B BRI 4t 183 S F i,

®2 HERERENA

B2 R ] % P
; PR A 2 Landsat 8 OLI-TIRS, 48 %% 3 30 m X 30 m, 2 bt R .
25 7 JAK
= b ) B T I X+ ] PR B iy P 2 (AR 2 3 R R R R
DEM ¥4t h\%f 90 m>X 90 m. F T 4= AF 5T X A0 58 5 IR LK & LR R WS [ R
Fm 3
17X &) R T BFFEIX 30 A5 (7 LX) 1 25 8] 43 A A 5

3 RS54

3.1 dERIRTS 58 W R = 8 5 A E

AR5 25 45 DU A O S5 - i R 28 R IRLRF 9
SR I A3 45 T B B | R K e O
FAFIFH A+ 4 6 Fh A b F1) 28 R 7 B4 F 00 B0 T
FUE A3 He AR A 2SR B A T B0 4 KU 1
A 2013 A7 R U T 9 3R R A e XU 2 ) 4y
AR, G5 R ILE 1,

[10.38~0.46 =05 (097
[10.46~0.50 ¢ E[/

[10.50~0.52
[ 0.52~0.54
I 0.54~0.56

H P T ] R g Y T8 A A R A R XL A
23 (A3 A B RO 2E S o VR X i XU A R

F) 0. 52, BT 35 % XU ABE 343 0. 09, 280U Ui dok e
FEMAE SR R .

Vi PR R A 2% R 0o 0. 50 1 X 48R o B 4R 1
77,38 %0 s KR 43 My DX IR v A XU DX B XU RS HE R 0
{0 1l X 5 B TET AR A 10. 95 % L WFSE X N BT A T 8
FR T8 By 1 DRSS B S5 349 /N T 0. 2., X6F i P 988 970 3D A5 U
15 YL TTR /N

[10.00~0.05
=10.05~0.10
[ 0.10~0.15
N 0.15~0.20

1 E#EREIE RS H XS E S 6

MIEL T gl UE 2 R DO i s SR TS G
B 3 DR A /N T W PG L — 7 T TR FR BT R 2 L
fifp 25T SAFAE L LA 8 4 I W) I AR A AR U

(2.75X10° m*) KF M P42 (2. 15X 10° m?) , R
KA V5 Ye ) DAR T L AN 2 K i AR T S
ey U 5 55— AT W8 2R T RS 0 I U T XL



CHER]

I S 746« A o AR OB Y A T D 90 T e A U g i o XU TP A 273

b o5 R 3 AN A b, T X B TS ok
U8 5 B AR 7 AR IS HETC 38T I K HEOGE A R B T 42
1 b B AT G A R R A

P T e U 0 3 ST 9 XGRS S R A
RS, HETE A W00 58— 1 55 9000 7 b o AR
1o 280 Tl XU a0 4 T B g XU Rl 43 5 A 45 9, 4%
G AU (R . 45 AU SR 9 RITGe it o i 45 2R
W 2, SEAE 1 AE 2 aTLUE L ZX 3
FE 0. 52~0. 56, 4 2 EHFFE X T ALY 65 %0 5 8 XU 3
FAEPALE 0.10~0. 20, 5 B WF5 X HE AL 62% ., &
DU 328 = T i XU o 80 KU w5 T 0. 50 |y T AR )
77 % R A AT 0,50, MR R UG, BE DU W I
b U G YR

100

CoOf
§ 80}
fg 60|
fé 40|
“* a1 "
0 l_.
1 2 3 4 5
A% %

B2 mlEmiEdr RS R R R E AR L

3.2 ETHEZSHMREIESIRD RS H XS E
iz ] ArcGIS 19 %5 [H] 43 #1 T H . WWBF5E X DEM
rh g B R O R AT I O O TR B R A3 SR
0 R0 U 35 BT 45 5 A5 RS D B ST 38 R AR
H ORI 58 75 BRI 5T X R4 R 4 AN 33 A oy S oy
0T~ 3T (B[ 3°~5") EHL[ 57~ 8T  RL K
[8°~15%) , 437 pig U 187 7t 4o A ot 55 Y i 113 XU i e
JIE S AL AT L 45 S 2 3, kB ok TR W KU 1 23

R
o

[10.00~0.50
[ 0.50~0.52
I 0.52~0.54
I 0.54~0.56

(8] 73 A1 A7 B R o Bt 30 38 00 A ARt XU 7 2
G 1.2.3 Wi B A O XU 55 9 4.5 1 B Dk
/0N 5 Wl XS 2% 25 20 T AR B 38 R 1) 78 Ak 5 A 2 AR
M. Hoi AR IE X B o O 32 2 L ROk 3
A SR AR M Be 22 A0 R DR AR Z

R3 FAEWRSERBRSEHEXNEERRER LS/

F% g U 55 9% i

HRY ER 14 2 % 39 4 9% 5%
F b 0.04  0.13 0.11 0.39 0.33

- ¢ 0.11  0.48  0.22  0.07  0.12
A S 0.31  0.42  0.27  0.00  0.00
Bl 0.31  0.69 0.00 0.00  0.00

-4 0.06 0.09 0.17 0.36  0.32

5 0.43  0.18  0.13  0.19  0.07

o %M 0.48 0.26 0.26  0.00  0.00
Rl 1,00 0.00  0.00  0.00  0.00

3.3 EFTHRX XA R EE RTRES 5 M XU $F4E

iz ] ArcGIS 3, 85 5 F o8 IX B9 A7 B X R &L+
A SR AR B (XD 45 4 b ) 2 80 T B
Fo AR K 2R R 0 2, SR A B (X A9 i HR X
B 3T SR AN IEL 3 s . i8] 3 AT LA Y AEAR [R] B
(X A R0 Ml i 0 XU, A 5 R 22001 o > B D U
HE DR 187 R T W e b XU . R AR 5T X Y 30 4%
S T X Gl XU AR 5 e/ o R R
AR 100, OB Y AR 5 BR AR X AR TT o X L
X AREEMERE/NF 0.5 ZAh. /T 26 MEX A
KU AE 2 2 0. 5~0. 6, B 2] 88 AR 5E X 1) 9026 5
B S S T SN PN TR PPl g 7 AW ) R B = R g 7 W 3
MERAE 0.2 LU . H KU A 1) 25 132 15 ik ~r aih 260 B
G W 22 T a0 325 L T DRV 43 A 35 B2 G e S [) S
TR VO g b R 2 R AR A% BT X 2 A 22 R AR
JIN B A XU AR 3R X B T A —sE ST L

r—

BEEH
R E
o
[10.00~0.05
[590.05~0.10
I 0.10~0.15
I 0.15~0.20

3 EEMRBERARSRAHKARERRAERNSH



274 7K R 4

837 &

FEARF T o 5 i BT X0 L P A S L
TR & BT X 2, B/ 1 (0 SR 5% 22 91 18 n 1 1l
DX 2Z [A) X L S SRR DA T T 1 B 4 B0 O 1 PN AL
Y S IR . £ AR A mE DY I O BT G
FEFE T R o BT X BR8P S S Y R L R
AR B P T8 79 7K 0 A R SRR S 3 6 A e P 38 9
F LK B A 7 AR T N S
3.4 EHHREERBESLESIREESEREK

R T XS AN G DX A A Ak A B i o
A B DY 3R 43R 3 AN [ A e KU X2 R AR
Bz X (0. 00~0. 20) ik XU [X (0. 20~0. 40) , i KU
[X(0.40~0.60), MLLEWFSR T fif 2, 8 5 b XU (B
FELEPAE 0. 00~0. 20, B A HF 5T XA B T 05 52 1k
DAV DX 5 260 XU (B = AR 0. 20~0. 60, LA ik
JRURSE X AR 58 X TR A 226w XU (X 9896, J& T
e XURS: B Y DX S AR K. T AU DT U2 R Y )
LI de TR R B RS G BRI TS G YR B T
YR B aa . LA B b XU (8 R K8 L ) 43 48 B
X255 LA 4,

0 30

60 km

—_

4 HONHRBRSEAEEESK

WFFE XA 2 0 1 1T FRAE AR KUK IXC o 32 22 43 A1 76 BT
FEDC VR Y 30 2 X, b R 2K 7R LR b b S
O 2 HL PGS A 25 38 s e AU » ol T i IX
BT & X I 7K R MR AN R R T X i XS R 4 R
A IR ST T AR R LU 3 e i B A R A
Fil o rb XU DX AEAIE 5 X 20 A S PR 4 3t ) FH 26 25 LA
BEs ARy 32 75 QORI 2 AR 25 AL S i B2 1)
B M3 15 7K HE AR 2 T A 5 IR TS Bt . T Y I SR
FE LU B A AR B AEY A A R P A 2
P T SR A R AR S R 47 15 e 2 3K A B 4% 1 35 2
(4 Y 0 FR ) A 25 6 I 4R v A 25 AOR L1 AL
HEAE FH 4 A BE A0 A R TS SR, A 52 P4 ) A
B 5 R AT FR 03 B AR A B X K A e T AT g
P e R 0 AR T 265 /0 F DX, DA T I AT e X R O
YR BN G

4 PreHEe

(L) )L 9 it R 3 0 2 B0 X6 3R i U505 YAy
W12 o U R A AR T e XU B AR
SRS GBS . B RN B b BT G bE EBOR L IX L 3R
TS G DR vy T G R DT 1 A5 1 Y
U A AU e WA N TG X g A A
BRI w9 . ASBT TS R g XU B B AR X 4k
TE 0. 38~0. 56, A J1 At 27 5 IF 5 A6 T 3L 9 Jo 20 KL
WS L o D PR S B 5 DX 9 L e X 2 i) 22 B A
P S o8 A5 90 J2 P T A 1 ARG g XL X

(2 392 3 X g 1Y 380 30 oI SRS G A I 3 R
Wi 5 5 8 3 A e KU X T AR /) AR XU X T AR 4
Ko WIS ALE 0°~ 8 i 45 5y = AR AE s TS
ert i I B FE 4508 5 07 1 B A5 BIE T A B 5% O
BRARS SE % EE A AR 157DV AR 45 e A
AN Ta] s 2 E TS [RE S XCH 9K 3R 58 A 4 o )
FHARBEAS 7] 18 B Y o

(3) 7 P ) S AR A5 PR T e Pl 3 T L
T e R AR SRS Y L 3 5 R S 3R BIF 5T 2
SRe—E DU i DR B A < s K5 v 1l 0 9 s 32
3 R A TR) B A5 RV, X I % AS ] IAURS: IX 4] 8 1 A
7 4 A 0 SR o R AR U, DX AR A A T 4 o o A 2
PRI v o 0 0 A 5 AR AU, X 32 B 95 e ) 2 R AR 5T
Do A T ARSI o DR T e e o B A T R Y
L 9/ ST e FBL 5 o XU DX T AR T 42 1 95
HERCIR A A 236 BACR L 2 s R T 7 338 A
SR M T AR RE AT B M 1 YIRS

L & % x & ]

(1] k&, ik #H B, 4% 0 B, 5. 5 U 0. 3F 85 55 9% U F o
(M. JEat 3 7% A4 2008,

(2] VPHID, X158, U2 B8, 55, = e i IX ML 70 /)N 3 450 4 ol
TARAFAELT ], FRBERL 222412, 2007, 27(2) - 326-331.

[3] Weng Qihao. Modeling urban growth effects on surface run-
off with the intergration of remote sensing and GIS[J]. En-
vironmental Management, 2001,28(6) :737-748.

(4] TS, B R, P BB, 3 /K SCOK B %R A A 45 05 4
R BB S B o Tk S HE R I LD DL G 5 0m 3E K A
AR HARBE AR L 2006,42(5) :534-538.

(5] Mphkwe, T s, & 37 . R Hb X AR Ml T IR 75 e R AiE 22
FEfl L], T E KR, 2004(20) :29-30.

(6] ZEUH,ZEVRIE, ek . 55, ok ok A 4 Hh 3R B0 A i A
55 Yo B far Ak B AR g LT . ZK R 25412, 2004(7) < 1-8.

[7] Ding Xiaowen, Sheng Zhenyao, Hong Qian, et al. De-
velopment and test of the export coefficient model in the
upper reach of the Yangtze River[J]. Journal of Hydrol-
ogy. 2010.383(3/4) :233.

(F#% 278 )



278 7K AR 3 4

537 &

LER AT A BT AR AT LA I R M A ie .
- T it SOD . & il JIE 10 1 2 [ Xof 4 280 3L DY 1Y i Jot
PEAR T B e —E R R TR A .
1t BT & 5 W5 SOD A 4 e & A A] i Pbl 5 L [
A PLI S i, AR B A RN (5 AR )
AE » Wi A B & AL AT $ i A 248 i i L 3 R B
FEPURERE I . WU SOD A 4 FLUR S0 (4 i 1 2 Hi
T T TR 5 AU AT S R R SR S A |
T A A AT SR T I A ] o 2 A e T
T AL i A SO AS [7] S REAS [R] 75 5K A B
S B A () A o TRAE . 2T I A ] i T A
(14 25 1 AL B ik 5 o — AP T 5T

L & % x @) ]
(1] D pRAE, g2 Judn. S TR 7= b & 4 5 50 5 I 22 53 09 BiF ¢
LI el K224 4% . 2007, 30(2) : 57-60.
[2] 360 H B, K7 &%, (2016-04-22)[2016-8-16 Jhttp: /

[3]

[4]

(6]

[7]

[8]

[9]

baike. so. com/doc/7065963-7288873. html.

G T A R L AL B SOD il 55 % 4 A0
A=A B LT ] 2R A . 2014(2)  44-46.

TR P AR 4R SCOF, AL TR B R R AT AT X A A
i 5T 04 52w e AE G gy B LT . b O B 2, 2015, 39
(13):37-39.

TLUME S, ok B S0 A A A M H X SR R A3 B R
LI f it 5 A R 2241, 2006, 25(5) - 49-54.

FHZ EHFR. WERBETE T E 3T 5ol 20w R
BORBFFELT ] RITTAO A7, 2015(11) - 75-77.
TR B A IR A A PRI B LML et R
Aolh KA R AL 2011:57-72.

BT G CIV ) -l Ak 89— 25 58 W' 06 B 1 0 g i 3
ARG ] BAGA 5 - A2 20t 2006, 42(10) - 857-858.
Dhillon K S. Dhillon S K. Selenium concentrations of
common weeds and agricultural crops grown in the sele-
nium soils of northwestern India[J]. Science of the

Total Environment, 2009, 407(24) :6150-6156.

(EBF 274 T
(8] skardh, &5, $14E, 55, 36 T Hr b 2 HOB A 1 0F 2% W) 3
AR SR T g XURS: 43 B L) . Al B0 S5 B 2 2 4l
2014,33(1) :148-154.
[o] H, XIH . 554, 55, =0 R XK 7 0 i Ak AR
5 et RS A A L) D, BRARE R 4R, 2011, 34 (6)
185-190.
R R ey w) | i N A A B | LR R L
WU PEAG LT ], el TAE2 4R, 2015,31(1) : 247-254.
Reckhow K H, Simpson J J. A procedure using model-

(10]

[11]
ing and error analysis for prediction of lake phosphorus
concentration from land use information[ J]. Canadian
Journal of Fisheries and Aquatic Sciences, 1980, 37
(9):1439-1448.

[12] Johnes P J. Evaluation and management of the impact

of land use change on the nitrogen and phosphorus load

delivered to surface waters: The export coefficient

modeling approach[J]. Journal of hydrology, 1996,

183(3/4):323-349.

[13] Johnes P J, O’ Sullivan P E. The natural history of

[14]

[15]

[16]

[17]

[18]

Slapton Ley nature research XVII[. Nitrogen and phos-
phorus losses from the catchment: An export coeffi-
cient approach[ J]. Field Studies, 1989,7(2) :285-309.
Johnes P J. An investigation of the effects of land use
upon water quality in the windrush catchment [ D].
Oxford: University of Oxford, 1990.

W 2SR Y B L BRI, AL R E AR SUUR TS Y 0o o
FEAAELT]. KBRS K R4, 2010,21(6) :90-95.

TS T2 PSR 2 5 0 S R A AR e T
FE R AT R AT RS ma [T ], BRI A4, 2012,33(6)
1789-1794.

Strauss P, Leone A, Ripa M N, et al. Using critical
source areas for targeting cost-effective best manage-
ment practices to mitigate phosphorous and sediment
transfer at the watershed scale[ J]. Soil Use and Man-
agement, 2007,23(S1):144-153.

R BRAL BT L P 8. LT SWAT A58 8 (4 1 DY 38 I Sk
A U5 A W5 e BT ] WA Bl 2. 2013, 25 (2),
236-242.



