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1 K
Table1l Ranges and grades of soil erodihility factor K

K K K

Types of K value

Variable range of K value

Types of K value

K
Variable range of K value

Hard erosion 0. 039~ 0.080 Easilier erosion 0 200~ 0 300
Harder erosion 0. 080~ 0. 120 Easily erosion 0 300~ O 400
Not easily erosion 0. 120~ 0.200 Extremely easily erosion 0 400~ O 431
2 ™
Table 2 Classification of land @verage rates based on remote sersing TM
(%) (%)
Grade Land coverage rate Significat ion Grade Land coverage rate Signifi cation
1 0 Bare land 6 45~ 55 Medium
2 0~ 5 Nude soil 7 55~ 65 Superior mid
3 5~ 15 Rather low 8 65~ 75 Inferor high
4 15~ 25 Lower 9 75~ & Mid high
5 25~ 35 Low 10 8~ 9% Superior high
6 35~ 45 Inferior mid 11 B~ 100 Most high
(2) 2002 2.3.5 A; GIS
DGPS “38” , (2) ,
, Ai ,
5.0 km’ , 199~ 2002 A Aci
0.1 knm?, 8.3%; ,
1. 0 km?, 82.4%;
40. 6% 8 2.3.6
, , 3 TN P AN
; AP,
; IN: TPi AN AP ,
3 )
™ 3  CP Wi= A; Qi (3)
( Qi J IN;
(3) CP; TP; AN; AP;, i ) TN; TP; AN;
) APi Wi
3 CPi s
, CP 0. 35~ 3
0.0001; , CP; 0. 7~ 0.0001;
, CP; 0.45~ 0. 0001 31
CP; , 2002
CP; ., 1999~ 2002
CPi , 3 CPi A; Ac Wi
3, CPi (1 2 2002 )



532 42
( 3 9 214 439.9 ke,
102 192.0 t, 10 115. O ke;
4820.0t 929.3 ke, 43.8 ke;
12 275.9 ke, 579.0 kg; 66 4772 ke, 3135 7ke
N

G?;dje:ﬁ»tisﬁ erosion

= 1 Middle

s a& & Intensive R e —
=
mm 55 Acute

1 2002

Fig 1  Gradation map of soil erosion of Fanghian Valley in 2002
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Fig. 2 Distiibution map of total phosphorus
pollution source to water body of Fangbian Valley in 2002

TaHe3 Classification of soil loss anounis and degrees and acreages of soil ersion in 2002

Crades) Degree of Actual soil erosion rate Area Soil loss anount Quantity of sand entered reservoir

erosion (t km™ 2a” 1) (kmz) (t) (v

1 1 Hardly 5. 000% 1073 1.035% 10 5 175% 1072

2 2 Tittle 1. 665% 107 3.300% 10! 5 509x 10°

3 Gentle 1. 181x 10° 2.245x% 10! 2 651x10*

4 Middle 3. 492x 103 5.554% 10° 1. 939x 10*

5 Tnt ensive 6. 4% 103 2.315% 10° 1. 464x 10*

6 Extreme 1. 064 104 1. 634 100 1 738x 104

7 Acute 2. 439x 10* 7.686% 107! 1 875x 10*
Total 7.616% 10! 1L 022x10° 4. 819x 10°

1) The grades are divided by the standard of Ministry of Water Conservancy (t km™ %~ 1): 0~ 1, 1~ 500, 500~ 2 500, 2 500~

5 000, 5000~ 8000, 8 000~ 15 000,> 1500
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Table 4 Monioring resulis of soil TN, TP, AN and AP ksses into water body in 2002
Monitoring results of active nitrogen Monitoring results of active phosphorus
Grak of AN iﬂﬂ;’: Ami AN E{;‘ﬁ‘m Grade of 2AP i’l’iil’; : Arcza AP ‘fi Z‘ﬁ‘m
(ko) (g (A0 () (i ko) (gh-y (K0 (g)
0~ 1 5865% 100" 9 710% 10° 5.690% 1073 0~ 1 4 124x107 " 9.728% 10 5.000% 1073
1~ 50 000 1 816x 10* 3 384x 10! 6. 147x 10° 1~ 5000 1 685x10°  3.706x 10! 6.248x 10!
50 000~ 150 000 8 811x 104 1 574x 10! 1.387x 10° 5000~ 50 000 L 604x 104 2.496x 10! 4.003% 102
150 000~ 500 000 2759x% 10° 1 085x 10! 2.994x 10° 50 000~ 100 000 6 N2x 10*  2.744x 1P 1. 89 % 10°
500 000~ 1000 000  7.007x 105 3 471x 10° 2.431x 10 100 000~ 1 000 000 1. 759x10°  1.570x 1P 2.761 x 10°
21 000 000 1910 10° 2 539x 10° 4.848% 10° 21 000 000 L 077x10°  5.000x 10" % 5.400% 10~
162X 105 7.616% 10! 1.228% 10t b1 20x 104 7.616x 10! 9.293x 102
® 5.791x 10 * 4.384x 10!

Monitoring results of total nitrogen

Monitoring results of total phosphorus

Grade of TN :’iﬁ;’f Area N ‘1’:3(‘]”“’“ Grade of TP 1::(1):11112 il Area P p]:i" ion
(g k™3 (ghny () () (g™ (gl 0 (g)
0~ 1 4 416x 100! 9 939x 10° 4.389x 10 0~ 1 1 5%66x 101 1.036x 10! 1. 622x 10!
1~ 1000 35%x 102 3 520x 10! 1.266x 10* 1~ 500 1. 386x 107 4.189% 10' 6 643% 10°
1 000~ 5 000 228x 10° 2 45% 10! 4.682% 10" 500~ 2 500 1 48x% 10° 1.718x 10' 1 973% 10*
5000~ 10 000 7.05%6x% 10° 5 288x10° 3.731x 10 2500~ 5 000 3 490x 10° 3.982x 1P 1. 390x 10*
10 000~ 50 000 1 920x 10* 4 955% 10° 9.513x 10* 5 000~ 8 000 6 26x% 10° 1.489x 100 9272x 10°
250 000 7.053x 104 3 194x 10” 2.253% 10* 8 000~ 15 000 1. 060 10* 9.297x 100 ' 9 88x 10°
215 000 2 8% 10* 3.374x 1001 7.077% 10°
® 2 816% 103 7 616 10! 2.144% 10° ® 8 728x 102 7.616x 100 6 648 104
i 1.012x 10 ® 3 138x 10°
' Sum of AN lost to water system; ~ @Sum of AN entered reservoir; % Sum of TN lost to water system; % Sum of TN entered reservoir; /2 Sum
of AP lost to water system; % Sum of AP entered reservoir; @ Sum of TP lost to water system;  (£) Sum of TP entered reservoir
3.2 s
s )
Ai s
E; “38”
U, ; s DGPS ;
2E; , E;
v, v U; s
( 5), w Ui 33
( 0) ,
s
5 , 1) ,

93.62%, 6 .
77. 79% (
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Table 5 Precison of quantitative monitoring of soil erosion into wa er
Upstream Whole valley
Grade of soil erosion Frosion Area Soil loss Froson Area Soil loss
(4 k- 2) modulus (kmz) 9 Grade modulus (kmz) o
(t km~?) (tkm~?
0~ 1 1 000x 1074 0.236  2.236x 1073 0~ 1 2 000% 1074 0.493 9.860x 1073
1~ 500 2 247x 10? 1. 783  4.006x 10° 1~ 500 1. 887x 10? 3.639 6. 869 x 107
500~ 2 500 L 197x 103 L.768  2.116x 10° 500~ 2 500 L 191x 103 3.067 3.651x 10°
2 500~ 5 000 3 534x 103 0.580  2.048x 10 2 500~ 5000 3510x 103 0.881 3.092x 103
5000~ 8 000 6 288x 10° 0.303  1.905x 10° 5000~ 8 000 6 271x 10° 0. 404 2.536x 103
8 000~ 15000 1. 084 x 10* 0.268  2.909% 10° 8 000~ 15 000 1. 079x 10* 0.321 3.467% 10°
>1 5000 2 624x 10* 0.157  4.111x 10° 215 000 2 568x 10* 0.173 4.438% 10°
Total 2 648% 10° 5.095  1.349x 10 Total 1. 90x 10° 8.978 1.787x 10*
(1) = / = 00472 ( . = 636.211) (2) =
( ) % = 42861, = 900.321, 93.62%

Notes: ( 1)The parameter= measured value of bedload in the upstreans/monitored bedbad in the upsreams= Q0 0472 (The measured value of bedload at
the observation dation is 636. 21 tons). (2) Soil loss into the water body of the whole valley= " s0il loss monitored throughout the valley X the parameter= 842 86

tors. Measured il boss in the reservor= 900. 32 tons. Precision of the quantitative monitoring of soil erosion= 93. 62 percent

6 2002
Table 6 Precsion of quantiaive monioring of total phosphorus pollution load into water in Fanghbian Valley in 2002

Grade of TP loss Crad Erosion modulus Area TP pollution load
JSTade
(kg km™ ?) (kg km™ ?) (km? (kg)
0~ 1 1 7.74x 107 2 0 48 4 241% 1072
1~ 500 2 1.539% 107 5 346 8. 27x 107
500~ 2 500 3 1. 124x 10° 2 309 2. 595% 10°
2500~ 5000 4 3.494% 10° 0 467 1. 631x 10
5000~ 8 000 5 6.229% 10° 0 170 1. 058% 10
8 000~ 15 000 6 1. 055% 10" 0 095 9. 974x 107
215 000 7 2.257% 10* 0 03 9. 798x 10
, 9.004x 107 8 978 8. 084x 10°
Sum of TP entered water system
TP
. 3. 813% 107
Sum of TP entered reservoir
2002 5 44 TP 0.1532 gkg ! , 319.993 w3, TP 490 22 kg,
77.79%

Note: In May 2002, 44 water sanplesw ere taken for test of total phosphorus. Their measured values were averaged to be @ 153 2 gkg~ L, which is regarded
as the amual average. The annual amomt of runoff is 3 199 930 n’. On such a bass, the quantity of total phosphorus flowing into the water body throush the

moniloring dation & roughly estimated to be 490 22 kg. The precision of the quantitative monitoring of total phosphorus loss into reservoir is 77. 79 percent

2)

80% ,

3) )
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INTEGRATED QUANTITATIVE MONITORING OF SOIL LOSS

AND WATER POLLUTION
— A CASE STUDY OF FANGBIAN VALLEY IN JIANGSU PROVINCE

Jiang Ximsan' Bu Zhaohong® Yang Linzhang® Xia Lizhong® Pan Jianjun'
(1 College  Resources and Emwirorment Sdences, Narjing Agricdture Unwersity, Naging 210095, China)
(2 Institute ¢ Soil Sdence, ChineseAcadany ¢ Sciences, Narjing 210008, China)

Abstract Through the study on soil erosion and agricultural nor point source pollution to the water body of the Fangbian

valley in Nanjing, a new research approach, integrated quantitative monitoring, was introduced. It adopts the “3S” technique to

gain necessary data to satisfy factors of the mathematical model of soil erosion monitoring. First, obtain accurate amount of soil

loss through quantitat ive monitoring of soil erosion, and then work out an accurate non-point pollution sources distribution map

and figure out pollution load to the reservoir based on the results obtained in the previous step and the annual mean soil nutrient

ontents under different land uses. Precision of the monitoring is verified through evaluation of the measured bedloads at the up-

stream and downstream hydraulic monitoring stations, while pollution load into the reservoir is determined through test and analy-

sis of water samples and measured volume of runoffs. In 2002, the precision of monitoring of soil erosion was 93. 62% in the

studied area, and of the pollution load of total phosphorus into the water body from nor-point sources was 77. 79% . The results

initially show that the method of integrated quantitative monitoring is charaderized by precision, quickness and econamization.

Key words Soil loss; Pollution of waer quality; Agricultural non-point source pollution; Integration; Quantitative mon+
toring



