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ATHSKERSEEN,

(4) 2006 EARRLHFFARBRHELSPLEMNSHOAMBEKRKS: R>A

1
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Abstract: Through observation of non-point sources pollution output regularities in
small watershed in jianshan river, Chengjiang, Yuxi city. This study goal to obtained
non-point source pollutants on different land use patterns through thc' runoff plots
observation, thus discovers the best land utilization way in this watershed, provide basic
data for ecology restoration in this watershed. The result showed that:

(1) Total amount of runoff in 2006 was 1.60 times of planted forest, 12.45 times of
secondary forest, and 5.52 times of shrub-grassland. Sediment production at farmland
was bigger than other lands use pattern, it was respectively 8.41, 53.06, times of planted
forests, natural secondary forests, and 41.90 times of shrub-grassland.

In 2007, total amount of runoff at farmland was 318.16mm, was respectively 5.32
times, 24.76 times and 19.66 times of planted forest, shrub-grassed and secondary forest;
The soil erosion quantity at farmland was 5156.45 t/km?, compared to the farmland, the
secondary forest and shrub-grassland separately reduced soil erosion quantity 99.08%
and 99.28%; Compared to the planted forest, the secondary forest and shrub-grassland
reduced soil erosion quantity 52.46% and 62.50%.

(2) On the whole view, the density of total phosphorus in shrub-grassland in the
beginning of june was higher than secondary forest and shrub-grassland, planted forest
was the smallest. At the end of june and in july, total nitrogen density output were
followed as shrub-grassland, farmland and the secondary, planted forest was the smallest
one. Total nitrogen density output were bigger at farmland and shrub-grassland, and
smaller at the secondary and planted forest in august and september.

Total nitrogen density output in runoff in june at the farmland was the biggest one,
followed as shrub-grassland and the secondary forest, and planted forest was the smallest
one. In july, august and september, total nitrogen density output were bigger at the
secondary and shrub-grassland, and smaller at farmland and planted forest.

The ammonia nitrogen density at farmland and planted forest were bigger than at

shrub-grassland and the secondary forest, the higher the vegetation coverage, the smaller
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density of ammonia nitrogen loss in runoff. COD output at the secondary forest and
planted forest were bigger than at farmland and shrub-grassland.

(3) The total nitrogen, total phosphorus and ammonia nitrogen output in the runoff in
2006 and 2007 in the farmland was the biggest, and followed the planted forest,
shrub-grassland and secondary forest was the smaller. In 2006 COD output was followed
as farmland, planted forest, shrub-grassland and the secondary forest, in2007 COD
output was followed as farmland, planted forest, shrub-grassland and the secondary
forest.

(4) The total nitrogen and total phosphorus output in the erodied sediment in 2006 in
different lands use pattern were orderly followed as farmland, planted forest,
shrub-grassland and secondary forest. Phosphorus output in farmland was 32.4 times of
shrub-grassland, total nitrogen output in farmland was 34 times of shrub-grassland; The
available nitrogen and phosphorus were followed as farmland, planted forest , secondary
forest, shrub-grassland. Available phosphorus output in farmland was 50.5 times of
shrub-grassland and available nitrogen output in farmland was 40 times of
shrub-grassland.

Total nitrogen, total phosphorus, available nitrogen and available phosphorus output
in the erodied sediment in 2007 in the different lands use pattern were orderly followed
as farmland, planted forest, secondary forest, shrub-grassland. Total nitrogen output in
farmland was 71.4 times of shrub-grassland, available nitrogen in farmland was 76.9
times of shrub-grassland; phosphorus output in farmland was 66.7 times of
shrub-grassland, available phosphorus output in farmland was 5337.5 times of
shrub-grassland; But the difference of total phosphorus output between shrub-grassland
and secondary forest was not very big, output in secondary forest was 1.33 times of
shrub-grassland.

(5) The erodied sediment was capable to enrich nutrient, total nitrogen enrichment
ratios in different lands use pattern orderly followed as shrub-grassland, farmland,

planted forest and secondary forest, available nitrogen enrichment ratios followed as
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secondary forest, shrub-grassland, planted forest and farmland; Total phosphorus
enrichment ratios followed as secondary forest, fanhland, shrub-grassland and planted
forest, available phosphorus followed as secondary forest, planted forest, shrub-grassland
and farmland; Available potassium enrichment ratios followed as shrub-grassland, the
secondary forest , planted forest, farmland.

(6) Total nitrogen in surface soil has the inverse correlation relations with the nitrogen
output in the runoff and the sediment. Correlation coefficient of total nitrogen content
in soil with ammonia nitrogen in runoff was 0.66, but both correlation coefficient of total
nitrogen and available nitrogen output in the sediment with runoff were bigger than 0.95.
Correlation coefficient between available nitrogen in surface soil with the ammonia
nitrogen was 0.37, so nitrogen loss with runoff was bigger than sediment. Phosphorus in
the surface soil with phosphorus output in the runoff and the sediment was being related,
total phosphorus correlation coefficient between the surface soil and the runoff was 0.7,
but the phosphorus correlation coefficient is bigger than 0.99 with the sediment,
Compared with nitrogen, the surface soil phosphorus was more easily to be lost with the
runoff activity, and the phosphorous output was mainly connected with sediment,
particularly for the available phosphorus. The relevance of surface soil nutrient with
non-point source pollution output in sediment were bigger than in the runoff, therefore
erosion sediment caused bigger non-point source pollution.

(7) Through correlation of the amount of runoff and sediment with total nitrogen and
phosphors output in runoff and in sediment obtains: The relevance was extremely
remarkable between runoff amount and sediment amount. Correlation coefficient of total
nitrogen output in the runoff with runoff amount was bigger than phosphorus output in
the runoff, so total nitrogen loss with the runoff was bigger than sediment; Correlation
coefficient of total nitrogen and total phosphorus output with the sediment was bigger
than with the runoff, total phosphorus's correlation coefficient achieves 1.000 with the

sediment.
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TEANX NARKEREREE, BARKT 15cm, #RIE 10cm, FFHEXE
HizEAKE, UBEKEA. ENARMTHINET E2KENY, EPHFRHERK
AR 1m®, FRELRET BieKirit.

AR/ IICRELE KA BB ER, BETE, HKA 14 HRE. &
ARBE S FIE T 0.5m R, HAKLEE, UBHABTBEERIR. (K
HWERSh, RHKRHEITHE HIBHED.

BRRAXAKEEEYE LZEEZ Eupatorium adenophorum Spreng. HHF
Heteropogon contortus (L.) Beauv. ex Roem. & Schult. 2%t ¥ Bidens pilosa Linn.. =
B} Pinus Yunnaneneis Franch. ¥ Eucalyptus globulus Labill. 2 %&JK Alnus
nepalensis D.Don.%§ . (f2ifii/)XKIBIFMERLEK 1) '

1
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& 1 RN K E
Tablel The Area Characteristics of runoff plots

YN S VA ¥; i gt 2 EREYH Bk HE

2 ¢ s (m) (%)

EEN  HPTFH  20.84 Fibm 0 48K HKEE=, ANF. RHEF 1790 9%
AI#H P TFH  18.58 Fadbim  OKE TR, B, KERZE 1788 65
WEMK  HPTH  24.62  FKEM  IER M. BAMN, BEEZE 1787 90
Ry HPTH  18.58  wEdbEm AR TS 1773

3. 3 KR

3.3 1 EWNENE

ERFEADENMERZE BiCWET (B5: JDZ-1, ERAKIRE D —4 X
H B8R 27 MM E&XT 2006, 2007 435 B X 4 FF B 31T

3.3. 2 HERR. RV EIIH

BRMERELA R AR R E, BAKBFRRY, FE—EEHRK
B, EREEEE 3R, BRI KRR FIEUKERERE, £EFEEK
LR E RN, RRPHLE. RIFFBARNRKEE, BOHERIE,
BHMXHRRENRVE.

3. A E Y5 H

BREWIT SRR 500ml, 4CREHT 24h AMIEEFTRL2E. 28, &
A COD &1k,

RN B RZIE LIRS ERERE 20 ent ¥, HREILE THITHREEYE
FENNE.

BRBNAX WIS ERY, BRAXRTFEME XFMERIEE.
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3 IABRKRBESTE

3.4. 1 WEPH LW 4B F 2

PH: FARMERME (BS: PHS—4C" MEit, BESHAREFRAR)

BYR: BERMRHARS

TEAKE: HEEANE (25 101 A—1 EB TSRS, EETEATBRN

2/

28 YUREBENE

KERR: JIREBENE

L8 WHBR-BEMRHEL, AXOEERLEZENE (OEXETRS: 721,
LERERENEFRATD

ERBE: RIEHEA PH, MUEASR-FAUERIFRR LR AR, RS
AEAEHEREENE: PHRAKELRARRIWRR, HEHR
RERGRACRLEUE (SRR S. 721, HEFERZNE
FRARD '

WA PHEBRERIE, KELETE (B 6400A BLKIENEW, W

FEERLITEZERARD
3.4. 2 RFF M RE

COD: 7K#%5 HACH iR®3f|Z£ HACH-COD n#2+ n#, HACH2010 #liE

28 BIEIHRBRE NS, KT AEENE (O NETES. 721, bF
REREUBERAT)  GB11894-89

28 SHEBRHEEE, IS LBRRERERERRASLEITIE (R
WES: 721, LERERZEEERAT) GB 11893-89

HR: ARAFBENE (ORAEFES: 721, LEBTRENSEERL
&) GB 7479-87

13



BT R W RN [ K A 2 IR TS R R M AR BT R

4 SR 504

4.1 ARBRR T RS RY T RE

TEFSREWERRFILANYRER, EERLES, THEFFEEX
BT LRV VRN RENR: EREDRPIERETERAK. HIE%E. RRFA
75 AT R ) 355 4 R R RELT,

K2 RR/PERE D RER

Table2 Physical and chemical properties of surface soil in runoff plots

P EKE AHUR R 2R B £ b 65 8
PH

B (%) (%) (ppm) (g/kg) (mg/kg) (g/kg) (mg/kg)

WEH  2.68 5.51 2.08 182.03 0.42 78.55 0.46 9.03
& i 2.93 4.93 1.08 222.04 0.37 68.17 0.94 350.97
AI# 313 5.01 1.43 180.52 0.42 5172 0.77 7.34

BEA 313 8.16 1.80 120.89 0.44 58.93 13.5 5.66

MR 2 FHTUESR, TREEKEAANTHRNEENARKR, LKERM, TKRE
WA RMPER/D, NITBFXLROBHEEEM T LROANE, TIREK
HTHEHEHEER, ERANEE, WARNEBEMLE, ok ek
ZETRENK. BEEANERBEEZREN, EAMRREMTKOMOANE, FULE
KEBERTFTRFKENR. ATHEREMRS, KARKRASELRSHNE, #H
REDEHBERBEMT KOANE, F5, ANIKBARERBEER D TEEANK
A, BRHTEREER/D, BRESKEXRTRERMAIR.

ITEAENFEELHEAMAGTAVNERBEENARAMEER, BU™E, B
BB OHERLTRSBENRK. FRETEEN PH B X (8.16), KFREK
(5.51) FIATIH (5.00), RMBATEAD (4.93) XRE D IREMRFATRIIPRAR
RETor i KB VLERXT T3 PH ERREEER T —EMER, EYEH RERFNG
EUSEPRRNEER. ANREREAE FEEHREEAME PHETEEAL.
RMERE, BTEEFRRNREYRES, EHERMEK PHERR/.

TRENRRE L RPRETEFOYR. BRELRHEDTNLEY RIS

14



4 ZRE55

WAL R AP R R A W KRBT B S Y. TP HsY. R
e R I U, SR HUR A+ AR M P 2 R4 E TR
R ERAER, RS BRI, B RIRIR H e RR
BHEEEN, REHEE KR T, BRREE S AT TR LRSS
W2 R ED, KEKOENRSESES, KARESA, BREATH, &
MRS BB M. KRB SR, KENEEEY
WMT AR B, AR B BT UM, (B2 hTFEAENN
FHRAEEROHYRE, EHESANEIRE RN IER: ATHSTH
WA, b ERAEEY S, LSRR, RENFIREERET
RHIEAYIRE, ST LMK, MEROFEEE, HEASRERR
i, W EEERS, BERBOENRSERRM.

HRPHARSR, RRAEORNAR, £LEPTAARAANEINS
R, CEEARS BRI BT, MRFAUES, U EHREELGE
HAESBRETRAK, WEK, ATH. BEAGTHEESFRK, HOXK
ETEMEH, PERFEENE, BESASBATRE, TR FENIRE,
WK RBAN, TRERE, KRENREA THESIER SR, BEA
A TAHRBERE & BT W ERRR .

TALHARANLHS BAEEABK, LRERBRATH, KERNS
BB, TIAKHURRMER, LRERERIATH, BEARH. HTEX
MR, RMOERBR, HRRWERTEEN, ATHEAD. BITE, KE
HABEANS BN S ERA, TRBHENEIRA.

4.2 NEHR= R R

4.2.1 NRHERTHE

TRRERFEHRERMIIBRE - OREAOLE, ZEREERNE
W, BREZEREERRUZTE. TAEMK=F. XPKRITHRERAHERINE
%, HRBFEBRIBHERSE. EMUELREFRERAKTIYS, MEERR
BERmmEE. Eit, KPEBIERMAMRESE LRERKNEIBIRE, KiEfEm

15



LR W] /N FIER R 3t 2 AE 5 0575 Gyt i Ll SRR T 5T

—ANE-RRIE, RELIEFTEME. BMABKNMBRKIBRIEE, EREET
B, BEMANEEITEERELRREARESTKRES, AERAEBRIKT
MI9RE, MAKEHMAL, LRREMIBEFEABKETELYS, TEIBES PN
RTBEFAGHUELR, WEREHE. KEEENRZINE. IERELRE
REEZRHRD. BEEEWEEM, TRRESKERHEKR, LRABRNELS
TR, NBRFTHNTWE, MRITERK, HEZEMRER, FNHTHRE
Jae = 104 M

BRI ARETEMNERAKCEE, KKEDTRAEMELE, FER
FER R RKRLEHEETHER.
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£ IAAMETRE
Table3 Amount of runoff in different lands use pattern
FEiE (ecm)

B (F£/A/B) BEE (mm) & A YA —
06/07/09 48.0 28.00 24.00 2.80 4.76
06/07/13 524 41.20 20.00 1.56 7.20
06/07/17 15.8 4.00 2.76 0.40 1.52
06/09/06 24.5 2.20 2.00 0.80 0.40
06/09/20 27.6 3.80 1.20 0.80 0.48
07/05/30 11.9 72 0.4 0.32 0.24
07/06/10 19.6 17.2 0.8 0.6 0.4
07/06/11 324 19.6 3.2 1.2 0.4
07/06/12 252 12 12 0 0.32
07/06/26 3.5 0.8 0.04 0 0
07/06/27 16.4 9.2 0.8 0.8 0.32
07/06/28 20.0 29 28 0.8 0.4
07/07/02 9.0 48 0.2 0.04 0.08
07/07/06 14.9 13.2 0.8 0.36 0.32
07/07/13 15.8 8.4 0.4 0.12 0.2
07/07/16 2.4 12 0 0 0
07/07/19 50.5 15.2 4 1.68 16
07/07/23 42 0.8 0 0 0
07/07/26 11.9 2.8 0.8 0.4 0
07/07/28 6.8 0.2 0 0 0
07/07/31 13.8 0.6 18 12 0.4
07/08/01 3.0 0.4 0 0.8 0.6
07/08/03 473 326 72 1.6 1.8
07/08/04 5.2 12 0.4 0 0
07/08/05 0.9 0.2 0 0 0
07/08/12 55.8 54 11.2 2 2.6
07/08/13 16.9 10.4 1.8 0.6 0.72
07/08/19 3.5 0.16 0 0 0
07/08/21 8.1 2 0.8 0.06 0.08
07/08/25 109 24 6 1.2 0.8
07/08/26 20.0 10 36 0.6 0.32
07/08/27 10.1 17.2 6.8 0.6 0.4
07/08/28 35 2.8 0.6 0.2 0.02
07/08/29 8.4 3.2 0.8 0.04 0.008
07/09/03 33 1.8 0.2 0.04 0.02
07/09/04 19.0 14 1.6 0.6 0.4
07/09/25 20.0 2 16 0.32 0.4

ME3 FALLEE, EMARMERET, BEANRERBEEBEFHRATR
17



BT L]/ A ] 30 2K 3 A5 RS G Wit 2R i LB BT 5T

TRAE 2006 SF AR b 2 HIP= TR B R A TARET 1.60 15, 2 Al R IR EMFERE MK 12.45
1552 1% B X 4 MEERFK/DX 2007 4 5 B ZE 2007 2 10 A 3t 32 B~ FikEW
M EER TSR T: R4 328, ATH263, EEN 243, KREK24
. MR ER, 2007 & 5-10 A 32 3Lt 494.2mm F=HEM, &2HH~
WESHAR: &R 318.16mm. ATH 59.84mm. EFEM 12.85mm. KAKKER.
16.18mm, RMMF=RERS, BEAFRERD. EEANRERL RS RS
/K43 305.31mm 1 301.98mm, b ATHALIEFRKS 46.99mm F 43.66mm.

HAEKKE SR LR MM RIFIER, MBS MREREZE R B
HEHERENTEENGEMAEREN. RRKRERMEZENNESE S 5E3
90%1 95%, TAFRIAMATIM. WENPKFIHEXPERER T REFHIPERE
A, BABEEK, MEES—BHAEN, PibTREER, BT s8R
RELRE, R#EANE. BEEABTUFRH R EABHTMENGER EEAREZH
MR LB RFOECIER, LB 2R SRR E R 1 8F
FRBDR/N . REBMTERE, BRBHD, HEHRERKE, BmMEAR
BEIKEN, HERERK. AR, RAKRERMEEAEERROBARELAL
I, RIEFFEMMENK T HERK LR k.

4.2.2 A=y 2

TRBMEBEK. K. KKERENFEHEMA TR ERREENL
%, EBNOMESBHEELERFES), ST RRUMIBELNEE. RK
TR MBEEREUKERE. B&AKNFRR, EHEE L EF IR,

18
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R ANFMETDE

Table4 Amount of sediment in different lands use pattern

v (tkm?)

B# (#/H/8) REE (mm) _— AT # YA —

06/07/09 48.0 177.15 24.53 3.82 2.78
06/07/13 524 230.59 2141 213 421
06/07/17 15.8 39.32 349 0.47 1.85
06/09/06 24.5 2.03 2.73 121 0.62
06/09/20 27.6 2.96 1.58 0.89 1.33
07/05/30 11.9 1943 0.34 0.50 0.48
07/06/10 19.6 345.3 1.07 1.16 0.69
07/06/11 324 219.3 6.34 2.76 0.88
07/06/12 25.2 109.9 0.9 0 0.21
07/06/26 35 23.34 0 0 0
07/06/27 16.4 173.4 0.9 2.10 0.67
07/06/28 20.0 982.7 4.2 1.84 1.03
07/07/02 9.0 84.8 0.25 0.13 0.17
07/07/06 14.9 389.4 0.86 0.83 0.6
07/07/13 15.8 133.6 0.39 0.39 0.56
07/07/16 24 21.84 0 0 0
07/07/19 50.5 129.4 557 4.86 4.03
07/07/23 4.2 7.581 0 0 0
07/07/26 11.9 25.63 1.58 1.03 0
07/07/28 6.8 1.863 0 0 0
07/07/31 13.8 5.396 318 3.28 1.63
07/08/01 30 3.79 2.18 1.83
07/08/03 473 298.4 9.25 4.88 6.55
07/08/04 52 10.99 1.03 0 0
07/08/05 0.9 1.702 0 0 0
07/08/12 55.8 954 27 5.46 7.52
07/08/13 16.9 96.88 347 173 2.35
07/08/19 3.5 1.49 0 0 0
07/08/21 8.1 30.94 2.23 0.28 0.33
07/08/25 10.9 206.9 14.8 5.78 3.08
07/08/26 20.0 1531 9.25 2.38 1.52
07/08/27 10.1 208.1 204 273 1.31
07/08/28 35 27.28 1.48 0.88 0.08
07/08/29 8.4 31.69 1.84 0.07 0.02
07/09/03 33 13.01 0.48 0.06 0.03
07/09/04 19.0 251.8 4.63 1.35 0.96
07/09/25 20.0 18.63 3.6 0.62 0.77

MF 4 FALLEE, EHARMEMET, EEAMRERBTE RIS L
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BT IR ] /D R P 2 3 A RS Rt R i L R TR

BRI REER . 2006 ER BRIV ETKTRANH IR AL, RibE=Y
B R AWK 8.41 5, RIKAEMNE 53.06 f5, HEFEMK 41.90 .

2007 & T BE MBS B AR H 5156.45 t/km®, AT Ak 99.46 t/km?, #EELM 37.3
tkm®, KA 4728 ykm®. Rith HIFRHMER K, EEARRLBEURELT. KA
AR S M 5 B R s> + R E 99.08%H 99.28%, i AT L%
BT E 52.46%F0 62.50%.

TR Hh R BT L W R A AW B R B R MR BRI E NS
EREEREN. EEAPMRERBEHEERS, LFEE 100%, ENREKRE, &K
BIR T E, BT ERAERTAMRERTENHE, BEENNXE
RYERMEPMFALK. ARBIAESRIEENRE. BELHEE,. EVWERH
FFERTHARF TR —ATHRRRM.

4.3 A A MRET  IE SIS R R E

BREHTREIETRRLMAEME. B WEFRINRY, ANHIE
MBFRPRVER, FbRERIBFERE BRICAFR. $iE. KEZEKE,
BlEAGHEEFMEEE, X—RAERERFIRAULTRFRERNL, ETK
HIRIESRE S, TRRALRELRF L RERELEF S 5EW. RRMALERNT
B, TREMRANSOIESMEERNRAY, Bk, FABEEETREL
EYRERRITBRONE, MEE RV A ERER, 3B KGEFEAERSE.
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4.3.1 7[RI A2 T A B BN i H IR BE

x5 ARFMERT/DNX SR HRER, 2006 F5 2007 FERKFET 2H
Hrf IR R R B B AR, ENR 5 % 2006 FHIETLUEL: £RER
BEAPHREEERS THELHAMRELE, 7 A ZKARENHEREBHIRER N
EENSKERS> AITH> R, T9 ARRHRITROBASETRET EBHEE
BILLE R, X AT AR BT A B 2 AL BT 51 #9AC K P RO BERE R B R IR K PT
2.
&5 FRAMERRR /DK 2B HIKE

Table5 Density of phosphorus in runoff in different lands use pattern

XH BN R & EREMHRE (mg/)

(F/A/H) (mm) KA AR AT BN
06/07/09 48.0 0.24 0.21 0.23 0.43
06/07/13 52.4 0.36 0.24 0.27 0.38

- 06/07/17 15.8 0.54 0.49 0.50 0.58
06/09/06 24.5 0.19 0.31 0.26 0.29
06/09/20 27.6 0.09 0.14 0.11 0.30
07/06/11 324 0.24 0.39 0.11 0.22
07/06/27 16.4 0.21 0.06 0.14 0.25
07/06/28 20.0 0.17 0.15 0.12 0.18
07/07/06 14.9 0.15 0.24 0.31 0.52
07/07/19 50.5 0.15 0.10 0.06 0.18
07/07/31 13.8 0.11 0.12 0.06 0.19
07/08/12 55.8 0.16 0.24 0.17 0.22
07/08/25 10.9 0.15 0.18 : 0.13 0.25
07/09/04 19.0 0.11 0.39 0.11 0.21
07/09725 20.0 0.18 0.30 0.24 0.29

2007 EXRFHFEATBL, 6 A 11 HRENGRRFTEBRIA R > KEHR
>EEM>ATH, 627 BEAEELBK, HRBREKRMATLR, K&/,
6 328 AMRIANEENRK, HRERERMRM, ATHERD. 7 AREHER
RHEEAMKRERER, ATHRFRBED. 8. 9 ARFHUERBMEZNE
B R K, WERT AT ERER D, Hik, BERE, RAEKD
EEMNRR DR 2BORHRERA, RIOVKER, RSP HREZLN
ERHE.
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BT RN FUEA B #3632 0R Y5 e R R TR

4.3.2 A FIHLRAR IR A IR EE

& 6 AFRFMARR/ PR LERMIIRER, HRTLUBE 2006 FLEHHK
BEREA: TA9S, 2RMEHIRBERERSEEAS RS ATHK, 7135
ARERSEENS RIS AT, 7 B 17 SARAEEALS RAEKRS Rt > ATH,
9 A 6 SHEENSKRERS RS> AT, 9 B 20 SHEEANSREKRS Ritb>
AIH. BiELRE, EEATREREKR, RIMATHED,

& 6 FARMERFR MK LR ML IRE

Table6 Density of total nitrogen in runoff in different lands use pattern

K H PR ERRLRE (mg1)

CE/A/ED (mm) REMH Rt AL BEEN
06/07/09 48.0 8.13 5.13 3.15 724 -
06/07/13 524 9.28 8.84 8.02 9.12
06/07/17 15.8 6.89 4.06 4.00 7.32
06/09/06 24.5 4.96 4.00 3.80 9.35
06/09/20 27.6 3.86 3.57 1.07 5.38
07/06/11 324 715 8.17 410 5.34
07/06/27 16.4 11.20 18.75 5.57 7.82
07/06/28 20.0 1.31 1.97 0.41 1.58
07/07/06 149 1.8 1.67 1.81 1.47
07/07/19 50.5 1.66 0.77 0.64 0.82
07/07/31 13.8 8.6 1.59 6.36 7.33
07/08/12 55.8 3.54 1.10 134 2.70
07/08/25 10.9 3.20 0.42 153 2.06
07/09/04 19.0 2.50 1.86 1.89 1.92
07/09/25 20.0 6.51 5.13 6.02 6.45

2007 & 6 A= RENH & T RMK SR B HKERRKNK, HREEZE
MARAEN, MATHRRESRERK. XREANARNFEEETA, HithERE
MR SR, FAEEER, NARWE, Pl RLERKRRRE, BT
DRSNS EREREREKR. 7 A 16 HFERENERTL2EANBALKESE 7 A
19 B 7 A 31 BREAR, EE2E 8% HIREENMH AR FHERK,
Bk, Sk EXRE, 7 AZRATKERRIR 2B BRELE KM EE A T FK
EEE, MATARRRLEEKERK. 8 A 9 AIIREEESEE A IREKR>E
EA> NTHR> R M.
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4.3.3 FEH R TR R IR

x 7 ARFLBERF /DX EE A HIRER, 2006 FE AR LR ERRE
BRERHATHRS R > REKRSEBEN, XiEAEETKETERNRRELRZT
R, ERKBEREER, EEBRRARKEGD.

%7 FRMBARR DR ERHHRE

Table7 Density of ammonia nitrogen in runoff in different lands use pattern

KHEBEM REF A EERMLKE (mg/D

(%/A/H) (mm) REK A AT HEEM
06/07/09 48.0 0.93 3.05 4.85 0.77
06/07/13 524 1.17 2.52 4.89 0.81
06/07/17 15.8 1.93 7.03 5.97 1.73
06/09/06 245 0.61 223 4.49 0.37
06/09/20 276 1.73 417 4.57 0.97
07/06/11 324 2.03 1.90 4.75 1.91
07/06/27 16.4 6.67 5.96 8.66 3.2§
07/06/28 20.0 5.56 11.60 14.70 5.33

- 07/07/06 14.9 3.74 2.69 4.79 241
07/0719 50.5 2.06 2.18 2.34 1.40
07/07/31 13.8 1.55 1.46 1.51 0.96
07/08/12 558 1.80 4.05 2.37 1.64
07/08/25 10.9 4.03 10.20 5.82 219
07/09/04 19.0 3.42 12.70 4.03 2.37
07/09/25 20.0 1.71 4.58 2.11 0.80

2007 £ 6 AZRFTRENHRT, EERANAIHREKX, HRRRENRNE
BN, RFEEREKRERD. XEHTAAREENEKY, BEURERR
KB AE, BHBAAAGIEFTRBEERHRERK, EEEARBHKER
K. BHLKRE, 7 AZRARENBRRFEEREIATHER, RUIAHKRER
ok, EEMNPRRYIKERZRKY. 8 AR 9 ANKEFEAS TIRELNRR
AR>S NS RAEKSEREM . XATERE AR SRR, KENERRE
4 3t A T R I I RAE T L
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4.3.4 NEHAEZLR COD ML KRE

2006 FRFAEF COD (LEFEE) AE ERIARBMAIHEKR, HiK
AIREM, EEMN COD Mk ER .

2007 ERFHEF, REKK COD @HRERRRMN, HREATIK, R#tH
T A IR BUD .

* 8 AREBRZR DMK COD Hi ik E
Table8 Density of COD in runoff in different lands use pattern

A=k PR & COD Hidi & (mg/D)

(FE/A/8) (mm) KER (3! ATH BEN
06/07/09 48.0 22 30 24 23
06/07/13 524 14 17 31 18
06/07/17 15.8 29 22 24 15
06/09/06 24.5 49 40 53 25
06/09/20 27.6 20 19 36 5
07/06/11 324 96 24 65 28
07/06/27 164 82 34 51 38
07/06/28 20.0 44 20 35 35
07/07/06 14.9 41 14 20 8
07/07/19 50.5 129 81 103 104
07/07/31 13.8 38 2 16 2
07/08/12 55.8 40 30 26 16
07/08/25 10.9 42 31 17 36
07/09/04 19.0 39 28 38 25
07/09/25 20.0 49 37 55 19

SR EXRE, RMFMEFEMEK COD BiBRERB/N, TIRERMA LRI
HRER K. XOUREHTEMRKNERNET, RANEREZKTHR/LF L
FIARAE, BREMNRRAET COD KIRE, FEHRME COD MHKRERD, KE
HHRRER D, HEKEKEK COD MtRERS. WAEKRREKNTEEMN,
BR KA COD fMtRER®, HWTR, BEARBEIERIEN KT RER.

44 ANABRBERFER/FELGZROHBHE

BEW-AZ-—ZRSTEAEEATERREFRSIRANERSEKLIRR
EHERXERRMBLHAN, KENTRAZNBRFIEEIRE. TEFH
REMBENMEAREYEKTLIAKEFYR, RN HEEENIERITERKIR,
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4 HRESGH

BEHRRAFERIEHFFNRE, TELSX FHBIAMBTRERSR ",
TREWREREEE. JE. LHME, DREH. KXRKR. LhEER

B NAENZEERERNER P, fr FHERm/RBE. W BH. Bk,

THARTEAC, Bt ARG RN ML RBRNEERE.

44.1 ARMRBRLBENH T

TERE 2006 FARMAZRP-HREMEBALBXRE, FRHBAEES
ImEERHEER, HEAAR, FERNRRENERESRIRE HAR,
Rt B RDH L ERE A ERL.

45 1200
40 +
1000
35 COORER R 0o
S 724
30 |} =23 AT# 4 800
- o AR 5
5§y —— R R | %
?@ 20 DR ®
g —%— ATH H
15 | 400

4 200

0

ffE(A/B)

12006 FAFMRERF=REMEFHHHERR

Fig.1 Relationship of total phosphorus output in the runoff with runoff amount in

different runoff plots in 2006

2006 5 7 AE 9 ARRET LRF=HBRKWBIFE, &5 PRIKELHEN A
B, EREE 1TUEE, @B HEENRE> ATHASEEN>KER,
5RMEBXZBRFEY), NEREAN BN HER. RGBHH T ERKENKY 4.4
-17.4 {5218,
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10000

1000 —

100

£HE (ng)

10

UL AN,
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ssnananwasnsns QN
Siisnissasessn

6-11 6-27 6-28 7-6 7-19 7-31 8-12 8-25 9—4- 9-25
[ OwERk  SKRHE GATH  OFZA | BH (A/8)
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Fig.2 Total phosphorus output in the runoff in different runoff plots in 2007
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Fig.3 Relationship of total nitrogen output in the runoff with runoff amount in different

runoff plots in 2006
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Fig.4 Total nitrogen output in the runoff in different runoff plots in 2007
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THAT 6 AR MRMERERFRENESRMHE, ZTREHT 8 ARWMAK, W
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443 ARIBREHR PR B H &
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EEXEEH.
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Fig.7 Relationship of COD output in the runoff with runoff amount in different runoff

plots in 2006
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B FERURYEEFNE, RORBNEERE, REFOFABIE
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FREMESHEMD, XRAABEEZHBEEGERH, CURBET KR
SESWEYFETERT, ERNRHHT, HSRBLETEANGRH. AR
MEERSRTESE, ERAERRFHHBEER™,
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4.5.1 A F) KL Ik RIRTS Fe Vi AR 1E

AR 2006 S ¥ I S IRTT RYEHAFE (R 9) B3, REEBKKAIR
> ANTHRSEENS RER, REEANMKETHNERERRKREN, MEZKTF
AR, RIRENR 32.4 £F; TIEBEARMS NTHSIRERSEEN, KRith
WL EREEMN 40 5 SBHAEMEARMS ATH>BEASRERK, Rith
B B RIKAENRE 34 15, R LR R R B E M B BRI > A TH
>RAER>SERN, RipmHEREEARN 50.5 5.

R 9 2006 FFAN R LA AR Te ¥ P T ARTS Fe i Hh B3I E R

Table9 Mean comparison of non-point source pollution in runoff in different lands use

pattern in 2006
KA BE (@ R ER B (ug)
(ug) (g)
r H 3.89 716.95 9.22 113.65
AL 0.51 88.94 0.87 15.84
AWK 0.08 40.95 0.27 3.99
HEEN 0.12 17.90 0.31 225

RE#MFKRREREFRER, BEIHRARGRE, NESKLHFMT
AMEEEASTELERN. BHRERAK, NIRRT, $BRAKERIE
10 AF LR SRR 2007 SR ¥0 P VR ReH H BN E LR

Table10 Mean comparison of non-point source poliution in runoff in different lands use

pattern in 2007
FHER BE (9 BB (g HERE (mg)  EHHE (mg)
R Hy 6.999 47.836 1189.696 80.062
AT H 0.260 1.102 27.205 0.018
WEMK 0.130 0.963 19.889 0.020
EEM 0.098 0.717 15461 - 0.015
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76.9 1%; EHMHMEARBS ATR>RERSEEN, RIGHHHEREEN
) 66.7 1%: AELHFHERERBHE L BRKARES ATHK>SKREK>EE
M, RIBAHHBEREENAN 5337.5 f; MERAMKERLBNE L EBEERX,
RS B ERENAR 1.33 15,
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EAh. ATHHREERTFRERNEEL, RBERIRLR, REKTEZA
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Fig.9 Total nitrogen output in the sediment in different runoff plots in 2006
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Fig.10 Total nitrogen output in the sediment in different runoff plots in 2007
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YRR EXRRENEY.
M8A2HE9R4HBAFYVEXRTF7A9H, HeRWMHEENNT7AH
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EFSHIABRBERRRRTARBIE, BUEEHRRDFESTERRK, FHit, &
FEYERK, BEEENHHERIK,
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RUOHHFESEERNZIERBTRELRNRMSESN, —RERERN
HEME W, RETEFSSBEGETRE, HIUEEE & E K {ER AR
THEREME, HMMELEML, RUBDEFSEEFH M,

TEAHNRNARAESEYE S 25 T RARRNEBR AL S, SARB
ZENFENRRSEERMWEHERDFE=EBLE. ERVEBLET, RUE
BRPHHSIERE T HERE T EREZATHL, KREET HRATHE LK
BB HER, 2R R IR AR M TREERE,

mE 11 ATUER, RRELDHFHIEERSE, 2RANEREAEEASR
> ATARS RER, ERRARERSEEAS ATH> R, EREEEARK
AR>S RB>BEAS ATH, BRBERRERS ATHSEEASRM; EYH
MEEEREENS REKRS> ATHA> Ri. NBEERE, WERTEEAKF
TEREEE, RENEERRIK.
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# 11 REHFIBAEY 2006 ERHMBELFSLEEEX (ER)

Table11 Nutrient concentration ratio in sediment in different lands use pattern in 2006

WK i NIH RN
25 BExt 0.42 0.37 0.42 0.44
(g/kg) A 0.46 0.43 0.47 0.54
ER 1.10 1.16 1.12 1.23
HHE BRL 78.55 68.17 57.72 58.93
(mg/kg) ¥ 240.31 79.3 82.75 105.07
ER 3.06 1.16 1.43 1.78
EX: Ex+ 0.46 0.94 0.77 135
(g/kg) 43 16.2 10.2 0.81 143
ER 3522 10.85 1.05 1.06
A . 9.03 350.97 7.34 5.66
(mg/kg) " 23.39 12.57 14.74 10.43
ER 2.59 0.04 2.01 1.84
He Bkt 185.97 227.74 191.31 126.55
(ppm) " 232.45 229.94 216.54 175.54
ER 1.25 1.01 1.13 1.39

KEMRMEZNRTHERERAEX, BMRBMAED, LREOFZEBIR, R
WSS SRBRENETRAN £, BRREYHFSSER. Ribd THBEESRRD,
ZEZIANNEHNEW, TRPUOEEEERDS, BRREUHFSISED. K
NECELRE 17 M T RBURARERROEMETHR, KNFHEEERS
LR E ER RGN 13.8%—114%, HEHRI K LRKEE T REFHIMEIE
. SHAGBHTRERDELANFSERERH, RUNERRBRNE .

47 AR LA HARRE T BFS 5RAEAREY P HES LY
FRK R

RETHPLEALSBRERARRLPRAMAHBEAMRKXER (R 12), &K
SESRMRTFERARLENAXZRLCH 0.66, MSRIWTLE. EXREHAMHER
REHATF 095, RELEFENELBSAMPER N HEOMIREN 037,
FitRE L EPHEERRRKOERTRYTHE. RELRPHOBSRRKLE
LHREBEERLEREMAX, REPLEBERAPTEVMBEXRREN 07, MERDT
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BLR L]/ INFUOR ] 3 AR U575 S Yo st R 4 SRR BT R

BERMEXRHEERT 099, AN TEMS, RELBRTNHES TRERMAR, B
s IR S EEAE, FHRERBE. .
R 12 REFHERAFELFETRDE L BOERKER

Table12 Correlation of non-point source pollution in runoff with surface nutrient

ke KEE  KCOD RBYLE RBUH ROLH  RBOE

BE R
E Juntc o -0.736 -0.661 -0.782 -0.958 * -0.966 * -0.956 * -0.964 *
REFEHE -0.410 -0.367 -0.300 0.096 0.138 0.124 0.110
RL&H 0.628 0.377 0.506 0.606 0.577 0.602 0.588

FRLEEB 0727 0.564 0.728 0.994 * » 0.996 * * 0998+ * 0994+ *

*: BF/K¥F p<0.05 * o REFEKF p<<0.01

48 ARMAEFR DX =R Y ELEB HER T

R 132006 FHRESERLRLH 2R LBHH HEAX

Tablel3 Correlation analysis of runoff amount with total phosphorous and nitrogen
output in sediment and runoff in 2006

FRE YR RULE RBUEH RALE BRREE

FERE FHXERH 1 875%  847%* 864* 979* 937%*
BEME . .000 .000 .000 .000 .000
HEH 20 20 20 20 20 20

LR XA 875* 1 .998** 1.000**  .792*+ 878*
BEHE .000 . .000 .000 .000 000
EFZS 20 20 20 20 20 20

» BEMKELE 0.01 T, IWAFEHAXREEEEN.

@i 2006 FEFERE . W E SRR RIED D AELBR B BAXA (R 13
TLEE, FREMFEYEBZRIEMX, BERERK, FEYELRER. Nidk
ERE, BOPLELBHEEBSTYBNMXEAEATRATLELHALES

FRERAXRRS. Hit, BPEREBARNIEZSRGE. FRAEBSERT2EANE
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4 ZREGH

HEFE 0.01 BEKFRAXREN 0937, HHRRFHENLEEETKR. BYP
LELBMM LB Y BEEEKT 0.01 HAEXRESS A 0998 F 1.000, &
ATFERBFHLEELHOMEXRY, EABMHEEIERURDEEENE.

AE AT B HEARNENET, KERMEEANF=RERTPTRE, A
THkf% i B TR I, B REMEEHHELNMBEPRERE, MWREK
MEEARAHERD MR EEREREY, TIRHBA= 8 R IKEKE 1.68
—108.26 1%, HLRMBERHH EHRBEKRA.

F 142007 FERESRALRS T LR LBE B EHAX

Table14 Correlation analysis of runoff amount with total phosphorous and nitrogen
output in sediment and runoff in 2007

ERE YR RULE RUELH BRLH BALA

FRE  AMHRRH 1 900**  .901%* .897*# 940** AT2*
BERE . .000 .000 .000 .000, .000
eS| 40 40 40 40 40 40

YR MXERH 900** 1 1.000**  1.000**  .434** 816**
BERE .000 . .000 .000 .000 .000
LEFS 40 40 40 40 40 40

» BEMWKFE 00T, WHIRCHBXAKREEN.

BT 2007 FEFRE Y B SRR AR T2 RSP B EHEKT (R 14)
AUBE, FREMNFDEZEMEXMRILEE (BFKFH 0.01 MEXRHEE
0.900), #ZHERVRUMNERERE, ARRARKNERETRIVENSD.

Mt EXE, RO ERALPHEESFUVENHXRABEXTRERTRE
BRMHBERENEXRY. B, BYREBRANEIES K. “RESR
TP 2B KR HEE 001 BEKFREXREN 0940, BT EALBNALE
5t B EEKF 001 HAXREE S 1.000, KTE5RRFTHLBLBEHEX
Y, REBROMEIERURDLESTHE.
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5&wEiTie

514#%

(1) EAEFMERET, EEAMRERBEFTBRTFNETREMEZEERIE
H. 2006 ERMBHFFRERK, BRATHEN 1.60 5, 4ARZKERMEEAY
12.45 F15.52 1%; R PBEE K FHEKM L HFIARE, RGBF=WDER
ATHRH) 8.41 £, RIKAEMN 53.06 &, BEEMEK 41.90 fF. 2007 ERMBFR G
FAERR 318.16mm, RIEFMESBIRATIK, EEMN, KAEKEK 532 5. 2476
5 19.66 1&; KT HBEMEBH 5156.450km?, RAKEKMEZENDHILLR
/D T IRR R 99.08%F 99.28%, b ATk TR IME 52.46% 62.50%.
(2) BT LB HIRERRIL HZE, 2006 F 7 AR =KFRENH
BB A EE NS IRAEKRS> ATH> R, T 9 A6 FEKTRNRHRETR
WhEBE S BIILERE. 2007 EXFHESTAL, 6 A 11 HRAKLSBHT
WERI RS> RERSEENS> ATH, 6 A 27 AUABEARKR, HKRK
ERFMATIH, RiWE/D. 6 A28 HURAAZEEARKR, HREBRERTRML,
ATHEND. 7 BFREHBURIEEEARR, ATHED. 8. 9 AXRKHMZHFE
o ) AR e O B AN 2 B B A PR B AR, IR AEARFI N AR B R D A B
BRIRY, RIBMEZENZR DX EBEOALKRERK, KEKRSEE NG HRE
BN

2006 ELRMBKREMREN: 7THI557H 135, 2ENAHKRERRE

K>EEMNS RS> ATHK, 7H175.9H65. 9 H20 SHRANEREN>K
ER> RS> AT, B4k ERE, BEEAMKEREK, RPN THRE . 2007
6 AZIRFTREMERS, RBHLSERERR, HREEEZAMKER, WA
IHEEERERMK. 7 BZRARENBRR P SERREERERTER AR
WEBE, MEANTHRARMPHREREK. 8 A 9 AIREHF 28 HHREE
RREMRS>EENS> ANTH> R

2006 FEEAFEAERRMPEERED BREATHRS Rt > REKR>SEEMN,
R HEEREMEENXRELREMXN, BEENEEERX, EAMBRA
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RIRFERED. 2007 F 6 HERMRAAATIHRER, HXRRERNEZL, Rith
FEEAMBERER D, 7 AEREKEAALHRER, HRKARERRER, EEN
T VK R B KA. 8 AR 9 AN RRREPEEMHEIKE RS> A TH>
WS HEEMN,

R¥LFT COD (WEFEE) KEERIANKERMATIHRE KR, BEAFK

##7 COD R KR
(3) RAHFLA. £HHLEAIRMER, HEMEEHEEKN, HKEA
TH, BREEBEAMKEK. FARIHFMARUGERMEEFTEEES . WE
HHEEMIERN ML BRIF LA AR PR/, LREATKG, R
W B R DR LRI K AR B KA, 2006 5 COD #itH BA AR MAE IR > A
THARSEEN>SRAER. 2007 4 COD Hith BRIRBORE K R # > A TH > RA K
>HEEEMN.
(4) 2006 FAF LRI AL BB L P LEMEBAR B EKKA: Rib>A
THSEZASKRER, ERRAEBBENS: RIS ATHSREKRSEEMN,
BB BEAHEXERTROREBERTEEN, 5280 RLEHR. Rit
BHMEY PEHESEYAHETE KT RERMEEML.

2007 FARLMAP LR PR BRD S, 285 HBIKKARES A TH>
REMR>EEN, RERHNMREHMNLEERBEAN, METKTFEEMN, £
WEEMK 71465 MEREARMS ATHSIRERSEEN, RitMHERES
WMH76.9 £ BEHBAENRMS NTHSRERSEEN, R ERE
BEH 66.7 £%; 7 [E] L th R 28 BUE MBSt BAR KO0 R > A TARS IRAEM >
BN, REgHH B REEAR 53375 £ MEEANXERLBNHAEEMRER
K, WRAEMHHEHEEMNN 1.33 £5.

(5) RIAMBEVHFSEERRYE, 2ENEEEAEENS RS ATH>SKAE
w, BEERARERSEEAS ATH>KRil: SBEEREZERRERSRIL>ER
M>ANTH, BRBEARERS NIHRSBENS Rt ERHNEERLEEN
SREMRS ANIHRS>Rith. NBHEERE, RERNEEANFSEEERS, R
W EEERE. KEKMEEABTERERSZEKR, HWRZRE/D, THRLEHT
SR, RYPUFSEERANATRAE, REBHTHBEESE D, 2EZ3
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LR WA /NI [ 2R 3E iR 15 e R it R TR

ANEHNEIEW, HRBREEEEERDS, BRBLHESISEAD.

(6) RELHFLESESRARRBYTEANBHEREAMAXR, 24585
BRPEREMEBOMEEREN 0.66, MSRLFEE. EHRRHOHX RS
KF 095. RETHRTFEHESEERATEAM B BENHXREN 037, Bk
BrEFHEERRRRNEATRYTNE. RELEFHOBSERREDFH
P EIEMHX, RTTLBE5RATLBNAXREN 0.7, TSR FBEHE
REBEKRT 099, RELEHRSSEMRDFHBRGLYHEHNHEXEATER
WKPH, RRRBRSSIENHESREX. M TFEMNS, RELETHHE
SFRHBRIMA, BAOMH RS SENE, FHREUR.

(D FiRE. FUESRRARRDFLELREBEXONEE, FHREN=
VEZEMXMHREEE, RREARVEMNEERE, BRALNERETEY
BNZL. NBELRE, BRFLEEHHESFRENHEXREAT BN, &
HERFHENSEAEEX: RUFLELHGLESTYENHEEAREXTRR
FAALBMLBSREBNAXRY. Eit, BUEEBAXNIESK. BY
FAELBNRHE B SV EEEEAKTE 0.01 FAXR$EE 1.000, TXT 54
RPMEELEHOEARY, BRBHAHIERURDEASHE.

5.2t

(D EAHRKMERET, BEEAMREADEEBITFE S RIMRD 8T %
FIfEF . RIBEEFERZDERAN, RREATLHR, TOREKSERENRLH
TR AR PR E RN, RMHESN L EVERRRE, BERLER
%, TR ERRRE, FRENSLEONSKKED, BREEREN~Y
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