1. Kor. Soc. Environ, Eng., 34(12), 792~800, 2012
L i
Original Pap

ISSN 1225-5025

VFSMODE 0|28t 4&X|e| NHER F& XNaxn}
Analysis of Suspended Solids Reduction by Vegetative Filter Strip
for Cultivated Area Using Web GIS-Based VFSMOD

- ¥
OLTHEL - AR - YMT - SR - BT

Jae Hwan Ahn - Sang Leen Yun' - Seog Ku Kim + Youn Shik Park* - Kyoung Jae Lim*

=7 |ed Y E AT - A AHAEFS)
Environmental Eng. Research Division, Korea Institute of Construction Technology
*Department of Agricultural Engineering, Kangwon National University

(20124 119 82 A<= 20124 129 79 =)

Abstract : The study was performed to simulate the reduction efficiency of suspended solids (SS) for cultivated land located at
riverine area at the Namhan River and the Bukhan River watershed sites (site A, B, C) under the rainfall conditions using HUFF
& SCS UH-based VFS Design module of Web GIS-based VFSMOD System. The study indicates that the field 5% sloped, located
at Bukhan River watershed (site A), requires at least 0.5 m width of Vegetative Filter Strip (VFS) to reduce 70% of SS while
the field 10% sloped requires the at least 1.0~1.5 m width of VFS to reduce 70% SS, under the condition 106.2 mm of rainfall
event and bell pepper or corn of crops. Agamst the conditions 95.1 mm of rainfall event and sweet potato or soy bean of crops,
the field 5% sloped, located at Namhan River watershed (site B) requires at least 0.5 m width of VFS to reduce 70% of SS while
the field 10% sloped requires at least 1.0 m width of VFS to reduce 50% SS. The crops sweet potato and soy bean are cultivated
in the site C, located at Namhan River watershed, 1 m of VFS is capable of 64.0% and 62.0% of SS reduction against 102.6 mm
and 151.2 mm ramfall conditions respectively, for the 5% sloped field. The result supports that VFS 1s one of most potential
methods to reduce SS from cultivated area, which is environment-friendly hydrologic structure. The VFS design, however, needs
to be simulated before its installation in the field, the simulation needs to consider not only various characteristics of the field but
also different conditions affecting the VFS, using a model capable to consider a lot of factors.
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Table 1, Simulated conditions of VFSMOD according to cultivated lands

Source area ) )
Rainfall (mm) Wide of VFS (m) Crops
Length (m) Area (ha) Slope (%)
Site A 50 045 5, 10 106.2 05,1015 Bell pepper, Corn
Site B 45 0.45 5,10 951 05,1015 Tomato, Peanut
Site C 120 1.32 5 1026, 1512 10,1520 Sweet potato, Soy bean
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(a) Site A (b) Site B (c) Site C

Fig, 1, Areal view of the study area for VFSMOD simulation at ordinary field.
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Table 2. Removal efficiency of SS by VFS simulation (slop 5%) (units : %)

Corps Bell pepper Comn Tomato Peanut

Width (m) 05m 10m 16m 05m 10m 15m 05m 10m 16m 05m 10m 16m
JAN, | 56,6 793 892 759 920 96.3 675 877 942 711 898 952
JAN, I 56.6 793 892 759 920 96.3 675 8r.7 942 711 898 952
JAN 11l 56.6 793 892 759 920 96.3 675 8r.7 942 711 898 952
FEB, | 56,6 793 892 759 920 96.3 675 877 942 711 898 952
FEB, Il 56,6 793 892 759 920 96.3 675 877 942 711 898 952
FEB. Il 56.6 793 892 759 920 96.3 675 8r.7 942 711 898 952
MAR, | 56.6 793 892 759 920 96.3 675 8r.7 942 711 898 952
MAR, Il 56.7 795 893 759 920 96.3 679 879 943 711 898 952
MAR 1l 569 796 894 759 920 96.3 68.6 88.4 945 711 898 952
APR, | 571 798 895 759 920 96.3 69.6 889 948 711 898 952
APR_ I 57.7 803 899 759 920 96.3 707 895 951 711 898 952
APR_ Il 587 812 904 76.0 921 96.3 722 90.3 955 711 898 952
MAY | 598 821 910 762 922 96.3 749 N7 961 711 898 952
MAY I 609 829 915 767 924 96.4 792 935 970 712 898 952
MAY 1l 619 837 919 772 926 96.5 835 952 ar7 713 899 953
JUN. | 629 844 924 783 930 96.7 86.8 96.2 981 715 90.0 953
JUN I 633 848 926 802 937 97.0 884 96.7 983 719 902 954
JUN. I 63.5 849 926 822 945 97 3 893 97.0 984 729 90,7 957
JuL, | 620 838 920 835 949 975 896 97.0 985 744 915 96.0
JUL I 60,3 824 912 843 952 ar7 86.9 96.3 981 759 921 96.3
JUL I 593 817 907 845 953 9r.7 824 948 975 779 93.0 96.7
AUG, | 58.7 812 904 845 953 9r.7 792 935 970 792 935 97.0
AUG, 1l 58,2 80,7 90,1 843 952 ar.7 76.4 923 964 797 937 97 1
AUG, Il 578 805 90,0 843 952 ar7 747 916 961 80,0 939 97 1
SEP, | 577 803 899 843 952 ar.7 736 910 958 801 939 97 1
SEP. I 577 803 899 843 952 9r.7 727 90.6 956 786 933 969
SEP_ Il 577 803 899 819 943 973 718 901 954 76.7 925 96.5
OCT, | 577 803 899 804 938 97.0 718 901 954 759 921 96.3
OCT, 1l 577 80.3 899 80.0 93,7 97.0 718 901 954 752 918 96,2
OCT. Il 57.7 803 899 798 936 97.0 718 901 954 744 915 96.0
NOV. | 57.7 803 899 792 934 96.9 718 901 954 737 911 959
NOV._ I 577 803 899 792 934 96.9 718 901 954 734 910 958
NOV, I 577 803 899 792 934 96,9 718 901 954 734 910 958
DEC.| 577 803 899 792 934 969 718 901 954 734 910 958
DEC. Il 577 803 899 792 934 96.9 718 901 954 734 910 958
DEC. Il 577 803 899 792 934 96.9 718 901 954 734 910 958

I: 1~10 day, ll: 11~20 day, lll: 21~30 day
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Fig, 2. Removal efficiency of SS by VFS simulation at bell pepper, corn, tomato and peanut in site A, B (slop 5%).
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Table 3, Removal efficiency of SS by VFS simulation (slop 10%) (units : %)

Corps Bell pepper Com Tomato Peanut

Width (m) 05m 1.0m 15m 05m 1.0m 1.5m 05m 1.0m 15m 05m 10m 1.5m
JAN | 296 46 4 590 469 696 819 36.8 570 705 398 609 743
JAN I 296 464 590 469 696 819 36.8 570 705 398 609 743
JAN Il 296 46 4 59,0 469 69.6 819 36.8 570 705 398 609 743
FEB, | 296 46 4 5390 469 69.6 819 36.8 570 705 398 609 743
FEB, 1l 296 46 4 59,0 469 69.6 819 36.8 570 705 398 609 743
FEB. 1ll 296 464 590 469 696 819 36.8 570 705 398 609 743
MAR, | 296 464 590 469 696 819 36.8 570 705 398 609 743
MAR, Il 297 465 591 469 69.6 819 371 574 709 398 609 743
MAR Il 298 46 6 593 469 69.6 819 377 582 M7 398 609 743
APR, | 30,0 469 596 469 69.6 819 385 593 728 398 609 743
APR_ Il 304 475 603 469 696 819 394 604 739 398 609 743
APR_ I 311 487 616 471 69.8 821 408 621 755 398 609 743
MAY | 318 497 628 474 701 824 432 65.2 782 398 609 743
MAY Il 325 50,7 63.8 478 705 827 476 702 825 399 610 744
MAY 1l 332 517 649 483 711 832 528 756 86.6 40,0 612 746
JUN, | 339 527 66.0 494 723 841 579 80.2 897 401 613 747
JUN, I 342 532 66.5 513 743 856 61.1 828 913 405 618 751
JUNL I 343 533 66.6 537 76.7 873 63.0 843 922 414 629 76.2
JUL, | 332 518 65,0 552 781 88.3 63.6 847 924 427 646 T
JUL, I 321 501 63,2 56.3 791 89 582 805 899 44 2 66.4 793
JuL, 1 315 493 622 56.5 794 891 514 742 856 462 68,6 811
AUG, | 311 486 615 56.5 794 89.1 478 702 825 475 701 824
AUG, Il 308 481 609 56.4 793 89.1 447 66.9 797 481 708 829
AUG, Il 305 ar7 605 56.4 793 89.1 431 65.0 781 485 711 832
SEP. | 304 475 60.3 56.4 792 89.0 420 63.6 769 486 713 833
SEP, Il 304 475 60.3 56.4 792 89.0 412 627 76,0 469 695 819
SEP. I 304 475 60.3 532 762 87.0 403 616 750 449 671 799
OCT. | 304 475 603 516 7486 859 403 616 750 441 66.2 792
OCT. Il 304 475 603 512 742 856 403 616 750 434 654 785
OCT. 304 475 603 508 738 853 403 616 750 427 646 T
NOV, | 304 475 60.3 504 734 849 403 616 750 422 639 77A
NOV_ I 304 475 60.3 504 734 849 403 616 750 418 635 767
NOV_ Il 304 475 603 504 734 849 403 616 750 418 635 76.7
DEC. 304 475 603 504 734 849 403 616 750 418 635 76.7
DEC. I 304 475 603 504 734 849 403 616 750 418 635 76.7
DEC, Il 304 475 60.3 504 734 849 403 616 750 418 635 767

I: 1~10 day, IIl: 11~20 day, IIl: 21~30 day
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Fig. 8. Removal efficiency of SS by VFS simulation at bell pepper, com,
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Table 4, Removal efficiency of SS by land slop 5, 10% (units : %)
Slop (%) 5 10
Max, Min, Avg. Max, Min, Avg.,

Width (m) 05 1.0 15 05 10 15 05 1.0 15 05 1.0 15 05 1.0 15 05 1.0 15
Bellpepper | 635 849 926 566 793 892|585 809 902|343 533 666|296 464 590|309 483 611
Com 845 9583 977|759 920 963|793 933 969|565 794 891|469 696 819|506 734 848
Tomato 896 970 985|368 570 705|744 910 958|636 847 924|368 570 7056|437 650 775
Peanut 801 939 971|398 609 743|737 910 958|486 713 833|398 609 743 422 638 769
Total avg, 794 928 965|523 723 826|715 81 947|508 722 829|383 585 714 419 626 751
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320 mE AEaglrh A Aole] wAE nyuh T & 702% (69 $9)9 SS A BEE 7T & glon, 7
= Zojskai. = A A Fd 91.2% (39 k) FH #2489, 4% (59

Table 59} Fig. 4= ' AAZ}F 5% Y o ZFe-Fo] wigto)
w2 7 2A Eo] 23t $S A7 &S YERE Aotk
Table 50f|4] Kol uvjel o] Z} 2RFo whef, Al7|of whef,
Zeal A Eo) whet 27 thE Aol 9%t 88 A7
AEO| e

7102k 102.6 mmz 2o Hrlet A3} 1.0 m 24 o
dial diAE Aol A altebE AiEE A 2 72.3% (99
222109 22)EE A 474% (69 2240l SS AT &
& 7IHE 5= 9lom, F& A e FHo 747% 8¥
S FE Fa 71.2% (5 3 @] SS A} aE&S 7|
F Se Ao FAEHTE 15 m 248 o disf o4
AoA el A Fe- o 84.0% (9 Z=o—~10¢
Z2)5E FH4 605% (69 29 S8 A 5&E 7T
= Qen, TE A AS o 85.7% (89 sk FE &
4 831% (5¢Y dh)9] S8 A AES 7| = g AL

8l) 9] 58S A HES 7T 5 9lE AoE BA I

ZFoek 1512 mmE 29 F7sk Z3) 1.0 m 2 =
of dial thi AHolA IukE A FL FHd 70.3%
(0¥ F - Sk FE A 457% (69 29 SS A 5
& 71dE 4= 9lon, T& A A9 HY 72.6% (8Y st
+)EE Fax 69.0% (5¥ ske)9] SS At ZEES 79T
& AR BNESL 15 m 24 Zo8 HE A
algtupol A9 Z o 82.5% (O F - Sl RE F 4 58.6%
(6¥ 24)9] 85 A7 58 7T 4= low, T& A
o A9 o 84.2% (8¢ Thm)FE F4: 81.5% (5€ o)
9] S8 A4t &L 7IHT 5 A& Ao 2 EAHI 20
m ZA Zof diaf Ak 2 oA THukE e FS-
Z| ) 88.9% (99 == - F)FE A 683% (69 22 S8
A FEE 7T = len, F& A Fe 2df 902

% (84 k=) FE 4 882% (5Y She)e] S8 A4 HE&S

H 797
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Table 5. Removal efficiency of SS by VFS simulation (slop 5%, rainfall 102.6, 151.2 mm) (units : %)
Rainfall 102.6 mm 151 2 mm
Corps Sweet potato Soy bean Sweet potato Soy bean
Width (m) 10m 1.5m 20m 1.0m 15m 20m 10m 1.5m 20m 1.0m 16m 20m
JAN. | 474 60.5 702 7.2 83.1 894 457 586 633 69.0 815 88.2
JAN I 474 60.5 702 712 83.1 894 457 586 638.3 69.0 815 88.2
JAN I 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
FEB. | 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
FEB. I 474 60.5 702 7.2 83.1 894 457 586 633 69.0 815 88.2
FEB. Ill 474 60.5 702 712 83.1 894 457 586 68.3 69.0 815 882
MAR_ | 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
MAR_ |l 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
MAR._ 11l 474 60.5 702 7.2 83.1 894 457 58.6 68.3 69.0 815 88.2
APR. | 474 60.5 702 712 83.1 894 457 586 638.3 69.0 815 88.2
APR_ I 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
APR_ 1l 474 60.5 702 7.2 83.1 894 457 586 6383 69.0 815 882
MAY | 474 60.5 702 7.2 83.1 894 457 586 633 69.0 815 88.2
MAY 11 474 60.5 702 712 83.1 894 457 586 638.3 69.0 815 882
MAY Il 474 60.5 702 7.2 83.1 894 457 586 68.3 69.0 815 882
JUN. | 474 60.5 702 714 833 895 457 586 68.3 69.2 816 883
JUN_ I 479 61.1 707 714 833 895 462 59.1 688 69.3 818 884
JUN_ Il 491 62.4 720 718 836 897 474 60.5 702 69.5 819 885
JUL. | 517 65.2 747 723 840 90.0 499 63.3 729 701 823 888
JUL. I 5586 69.2 783 729 844 90.3 537 67.4 767 708 829 892
JUuL. 61.2 746 829 737 850 90.7 591 727 814 716 835 897
AUG. | 66.2 79.1 864 741 853 909 639 772 850 722 839 90.0
AUG. Il 701 823 888 745 8586 91.1 679 80.6 876 724 841 901
AUG. 1l 720 837 898 747 857 912 69.7 820 886 726 842 90.2
SEP. | 723 840 90.0 745 8586 91.1 701 823 888 724 841 90.1
SEP_1I 723 840 90.0 741 853 909 703 825 889 720 838 899
SEP_1II 723 840 90.0 741 853 909 703 825 889 720 838 899
OCT. | 723 840 90.0 741 853 90.9 701 823 888 720 838 899
OCT. Il 67.7 80.4 874 741 853 909 655 786 86.1 720 838 899
OCT. i 618 752 833 741 853 909 5986 732 818 720 838 899
NOV. | 5886 721 808 741 853 909 56.5 703 793 720 8338 899
NOV._ I 569 705 794 741 853 90.9 549 638.6 778 720 838 899
NOV._ 11I 569 705 794 741 853 909 549 638.6 778 720 838 899
DEC.| 569 705 794 741 853 90.9 549 68.6 778 720 838 89.9
DEC. Il 569 705 794 741 853 90.9 549 68.6 778 720 838 89.9
DEC. Il 569 705 794 741 853 90.9 549 68.6 778 720 83.8 89.9
[: 1~10 day, II: 11~20 day, lIl: 21~30 day
g 5= e Aoz E4%HUh 2ANE AA517] HeliMeE e 20 m ol4dte] Fo d=
Table 62 =4 A 5% A 797l st ofgt Ss 2AYE dAsloF B Zlo® YERgth

A ZaHE B4 A0E YEbd Aok TAIRE AHAIRE
1008 AEN = 7H9(102.6 mm)e] disia FHa 1.5 m o4t
o £& 2= 2AYE AT AS 60% o]4Fe] SS A
ago] 7| 4= 9o, 2A17F A EAIZE 100 A=
Z39(151.2 mm)o]| &l 80% o]Ate] SS A7 A& =

A LA ko] WSt whE SS A7 avE 2 A8sh
Ay vl Al 24T Eo| 10 me) 79 oF 2%, 15
m 7% oF 15%, 20 mY 49 of 0wz u]u]g) xpo] 7}
et ARG Bl ol S5 A
ulHlgh 2o® vhepych

Journal of KSEE | Vol.34, No.12| December, 2012



J. Kor. Soc. Environ. Eng.
VFSMODE o|28t Z5x|e| 18 =2 /& M=t

Filter Length - Efficiency

100
" e ~
® 60
w
= a0
L:1tm
20 Li15m
L:2m
0
0 5 10 15 20 25 30 35
Julian day (X 10)
(a) Sweet potato (102.6 mm)
Filter Length - Efficiency
100
80 B
¥ 60
w
= a0
Litm
20 L:15m
L:2m
0
0 5 10 15 20 25 30 35

Julian day (X 10)
(c) Soy bean (1026 mm)

Fig. 4. Removal efficiency of SS by VFS simulation at sweet potato
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and soy bean in site C (slop 5%, rainfal 1026, 1512 mm).

Table 6. Removal efficiency of SS by rainfall (units : %)
Rainfall (mm) 102.6 1612
Max, Min, Avg., Max, Min, Avg,
Width (m) 1.0 15 20 10 16 20 1.0 15 20 1.0 156 20 1.0 15 20 10 16 20
Sweet potato | 723 840 900|474 605 702|554 684 771911 701 823|457 586 683|535 665 754
Soy bean 747 857 912|712 831 894|726 842 901|726 842 902|690 815 832|705 826 890
Total Avg. 735 849 906|593 718 798|640 763 836|819 772 863|574 701 783|620 746 822
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