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ABSTRACT

The case study on the application of GIS in the assessment of soil erosion in Khun
Samun watershed in Tambon Samjan, Muang district, Nan province, was conducted by using the
Universal Soil Loss Equation (USLE) as a tool for coliecting data based on land utilization and
topographical altitude. Data analysis employed the use of Geographic Information System (GIS)
and Arc View Program (version 3.3) for Raster data with grid channel size cquivalent to actual
size of 40x40 m” or one rai in constructing area maps showing values of various factors (R, K,
LS, C, P), with each area map sharing the same ratio scales and reference arcas. Analysis was
done by data overlaying each factor valuc in order to assess soil erosion in cach grid cell.
Transformation of soil erosion value from ton/hectarefyear to ton/rai/year and multiplied by
6.25 in comparison with the standard scales of the Land Development Departiment, te allow the
calculation of soil erosion value based on the map construction which also included sub-
watershed arcas of Khun Samun watershed.

Results of the study revealed that overall, Khun Samun watershed had a moderate
level of soil loss ranging from 0.05-28 .34 tons/raifyear with an average of 7.26 tons/rat/year. In
terms of the study of each of the 19 sub-watershed areas, results showed four (4) types of soil
erosion: very little erosion (4 watershed arcas); little erosion (2 watershed areas); moderate
erosion (12 watershed areas); and, very much erosion (1 watershed area). On the other hand,
results of the study on the factors that affected soil erosion in Khun Samun indicated five factors
that included factor R that exerted the greatest effect, similar to factor K. Furthermore, it clearly

showed the influence of factor LS on the same type of plants grown in different altitudes.
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Meanwhile, facter C that influenced crop management and factor P involved soil conservation
practices, were clearly shown to have different soil erosion values based on types of land use. Soil
erosion in sub-watershed of different types of land use showed that arcas planted to agronomic
crops had the highest occurrence of soil erosion (95.10%) even though there was only 5.74% of
land utilization. This might have been caused by most crop cultivation being done in higher
slopes and frequent buming or soil exposure as part of land preparation before planting. Farmers
usually started to prepare their lands from April to June which arc considercd rainy months thus
causing raindrops fo fall and causing direct impact to the soil by breaking and separating the soil
particles and easily moving them. No standard soil conservation measure could alter this until
crops have started to grow and cover the soil. Hence, this could only depend on tunc until so:!
loss occurred from teo much erosion particularly among seasonal crops. This was followed by
open and plain area which had an erosion rate of 1.94%. In contrast, a forested arca showed the
lowest soil grosion rate.

As for the application of GIS in the assessment of soil erosion in this case study,
results indicated one advantage which was the ability to collect data, prepare date for analysis and

interpretation of results, thus helping to identify land areas affected by soil erosion with precision.
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15 4.01 0.00
298 309.14 0.22
29C 670.09 0.47
29D 610.04 0.43
29E 4.360.39 3.04
33B 206.87 0.14
35D 74.55 0.05
46D 716.51 0.5
460E 932.34 (.65
47D 128.38 0.09
47E 174.23 0.12
48C 238.45 0.17
48D 97.21 0,07
48E 9627 0.07
55D 47.73 0.03
S5k 307.45 0.21
62 134,232.04 93.71
res 38.72 0.03

3734 143,247.41 100.00
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ﬂ’;1u‘§u 75 78 85 85 80 863 403

el 833 2013 150 3202 834 1143 838.1 838.10
2539 gmwal 285 278 274 265 273 3067 137.5

avwdu 75 78 81§28l 884 397

viey 579 1156 251 3031 261 1204 988.5 988.50
2540  uuQil 29 2lara W68, R0R 139.2

Amdu 68 68 78 80 77 837 371

w1792 1847 195 2558 205 1170 1019.7 1,019.70
2541 Ml 296 292 277 281 273 3191 1419

MWAM 6 T 78 74 74 82 366

dwy 1425 1359 866 2373 296 1262 898.3 898.30
2542 QuMpil 277 276 282 267 269 3094 137.1

Aowdn 73 76 75 80 76 853 380

VWl 2895 1496 230 2884 272 1477 1238 5 1,238.50
2543 QUM 276 277 274 275 269 3099 137.1

mwdu 74 71 78 71 74 8] 380

vy 2000 2381 319 450 212 1719 1427.7 1,427.70
2544 Quvnil 276 279 27 277 276 3124 137.8

AW 74 744 783 755 732 8433 375.4

v 4T 1398 196 1654 252 1526 1225.2 1,225.20
2545 gumall  27.8 282 274 2729 272 3139 137.89

pamdu 722 752 778 778 78 8503 381

vl 139 1532 193 2875 262 1127 1009.4 1,009.40
2546 vl 293 277 28 277 276 3119 140.3

pmdu 67 76 76 757 735 8372 368.2
waofl 2402 2154 285 3663 256 2110 2883.7 1,119.50
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¥ swas owa de AR @A ne 5 SIMWA-RL
viwhy 2236 587 861 1989 1984 9626 765.7 765.70
2534 Quwgdl 289 279 279 270 273 312 139.1
Ay 75 80 8l 86 85 922 407
el (%) 82 2693 192 194 11055 80R.5 808.50
auupl 306 287 274 275 272 3036 1414
2535 A 64 6 82 84 85 914 391
ey 1258 1079 2212 187 1852 9913 827.1 827.10
RMMQI 285 285 28 269 271 3043 139
2536 AW 75 g1 84 8 81 940 407
ey 1773 1328 3028 4474 948 14321 1155.1 1,155.10
quugl 285 278 272 264 273 3086 1372
2537 AT 81 83 . 84 87 85 890 420
viwhy 1455 105 3387 5033 942 14762 1186.7 1,186.70
UMl 287 PO o a5 B 24 T B 139.3
2538 AWy 76 77 84 §7 84 926 408
ety 602 1326 1116 2561 104 9892 664.5 664.50
gavll 287 28 OB IE O D 306.5 138.6
2530 A 75 79 81 85 85 944 405
sihy 483 499 2861 3166 239 1169.1 939.9 939.90
gouvll 296 297 278 272 267 3118 141
2540 Aot 72 72 8l 86 %6 925 397
iy 159.6 1566 1368 3319 259 12796 1043.9 1,043.90
gauugil 296 297 282 282 273 3198 143
2541wy 74 76 8l g1 83 906 395
vl 117.) 127 618 4725 4263 15036 1204.7 1,204.70
Quugil 277 279 285 266 269 3102 137.6
2542 Ay 80 82 79 87 86 945 414
el 3316 1739 2397 3364 187 14604 1268.6 1,268.60
goMall 274 278 274 273 265 309.1 136.4
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U4 5w wa B4 AR, @A ng 5 TIMWA-NY
2543 e 81 83 84 85 85 943 418 o
vy 1982 1681 2967 3252 1541 14633 1152.3 1,152.30
UMl 281 2884 2759 2827 28.02 44607 14082
2544 MIWAM 9197 9073 9326 94 9427 11177 46423
vy 4096 1242 1613 2277 3585 15207 12813 1,281 30
aunnil 2882 2907 2808 229 2736 32398 141.23
2545 AIWAN 9052 906 9058 9297 0453 11024 459.2
vl 173.8 2058 1923 2827 1854 94557 785.57 785.57
2546 quvll 306 2823 2864  23.26 28 32076 143.29
ATWA 8774 803 9284 9284 9423 11154 456.95
Vv 173.8 2058 1923 2827 1854 0 2,437.30
590 25014 22004 3153 4367 3098 24722 153193 15,521.17
wFuAl 208.45 18337 2627 36392 2582 20602 28195 1,193.94

R=38.5+0.35(P)

R=38.5+(0.35*1156.72)
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No.Lab  Sample Soil  %Sand %St %Clay Texture ﬂfﬁmﬁ?aau
! Al 2224 2928  48.48 Clay AuHilen
2 A2 2424 2828  46.48 Clay AULMTIDD
3 A4l 2624 2328 5048 Clay Aumtiy?
4 A4.2 2424 2128 5448 Clay Auvilen
5 Cl 2824 2328 4848 Clay Ao
6 DI 2224 2928  48.48 Clay AU T
7 D1-5Y 3224 2328  44.48 Clay AumilY?
8 E2 2424 2328 5248 Clay fuImiin?
9 Gl 2624 1928 5448 Clay AU
10 H2 3624 2928  34.48 Clay loam AU UM T
11 12 3824 1728  44.48 Clay AUl
12 13 2624 2328 5048 Clay Ay
13 M2 2224 2328 5448 Clay AU
14 M2-7Y 2024 2528 5448 Clay ALY
15 P1 1624 3328  50.48 Clay AUMHD)
16 P3 2624 2528 4848 Clay AUM TG
17 Q1 2024 2528  54.48 Clay Aumile?
18 Q3 2224 2528  52.48 Clay ALY
19 R2 2024 2928  50.48 Clay Aumilen
20 Teakl 3824 1928 4248 Clay Auilen




MSWAAHUIN G (91D)

177

3
WAL DAL

No.Lab  Sample Soil %Sand  %Silt %Clay Texture

21 Teak?2 3224 2728 4048 Clay ALLHTin

22 CF-K1 3824 1928 4248 Clay AR

23 CF-K2 6624 928 2448  Sandyclay loam auiiumioaluniiy
24 CE-K3 4824 1928 3248  Sandyclayloam aAusaumiestuniiw
25 014 3824 2128 4048  Sandyclay loam  AusIUmMtonlunI
26 023 2224 2728 5048 Clay FLIM Y7

27 031 30.8 2636  42.84 Clay ALt

28 032 288 1636  54.84 Clay Aumilen

29 033 22.8 2436 5284 Clay AUMIET

30 042 348 2036 44384 Clay AU T

31 054.1 428 2036  36.84 Clay loam AU KUY

32 054.2 30.8 2036  48.84 Clay Aumtion

33 062 268 2236  50.84 Clay Aution

34 065 208 2636  52.84 Clay AUIMILYD

35 071 248 2436  50.84 Clay Aumiion

36 081 208 2436 54.84 Clay AUy

37 091 34.8 2436  40.84 Clay Aoy

38 092 148 2436  60.84 Clay ALY

39 101 32.8 2636 40.84 Clay UMl

40 121 10.8 2236 66.84 Clay IVIREEVET




MIMANUIN 4 (719)
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3
FUAILDAY

No.Lab  Sample Soil %Sand  %Silt  %Clay Texture
a1 124 368 2236 40.84 Clay AU TIUD
42 125 128 2836 5884 Clay AUNTIY?
43 132.1 248 2236  52.84 Clay UMY
44 1322 248 2236 52.84 Clay AN Tio)
45 152 148 2436  60.84 Clay AUINII7
46 192 208 2636  52.84 Clay Ao
47 201 268 2636 4684 Clay Aumiy)
48 LA-3Y 18:8 a3 36 L 5780 Clay Ao
49 LA-5Y 268 2636  46.84 Clay AUMTIO?
50 LA-TY 248 2636  48.84 Clay AN
51 CF-L1 30.8 2436 4484 Clay AU
52 CF-1.2 808 S O6 NenRd Clay Ao
53 CF-L3 30.8 2236  46.84 Clay AUINIID
54 Frl 228 2636 50.84 Clay AU TEN
55 Fr2 148 2436  60.84 Clay AUNUYI
56 Fr3 26.8 2436  48.84 Clay Aumilon
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§ o oy .

- . < v =

No ;3 ) . & * Landuse
| 2928 245 3173 1979 259 4 I 015 w1

2 2828 397 3225 2027 095 4 1 oous i

3 2328 351 2679 2273 267 4 1012 amiwasdnle
4 2028 303 2431 2121 177 4 I 015 dwa

5 2328 34 2668 2484 177 4 1 015 dule

6 2928 323 3250 1901 224 4 2 014 Anina

7 2358 36T 26.95%.28, 57 kaMoE L 4 1 012 limarsdy
8 2328 3.16 2644 2108 365 4 1 009 4wa

9 1928} 152 Joisiole eonsy (1 I 008 Anlua
10 2028 717 3645 2907 246 3 i 01 wwdly
1 17.28 47 2198 3354 483 4 1 0005 limandaluy
12 2328 411 2739 2213 137 4 L 013 wdnedunios
13 2328 M > il 26 TULTROONNE 5N L 002 euaud
14 2528 262 279 1762 53 4 1 005 lsma173

1S 3328 25 3578 1374 24 4 1013 wHm

16 2528 411 2939 223 389 4 1 009 41lue

17 2528 334 2862 169 182 4 |01z wdm

18 2528 262 279 1962 292 4 ] 01 @i
19 2928 292 322 1732 53 4 I 005 41nlwa
20 1928 624 2552 32 301 4 ] 01 @wdnsd

21 2728 555 3283 2669 262 4 I 014 mwudn0dl
22 1928 5.58 24.86 32.66 507 4 i 007 dhemay
23 928 1095 2023 5529 813 4 1009 thywww
24 1928 7.82 271 4042 245 4 1 014 thyueu
25 2128 679 2807 3145 191 4 1 01s Fuleraug
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No :\3 ) “ a. ~ Landusc
26 2728 3.57 3085 1867 295 4 i 01 Aulwneetn'ls
27 2636 284 292 2796 299 4 1 012 A s- 10
28 1636 277 19.13 2603 483 4 I 006 muAKEs- 107
29 2436 3.01 2737 1979 389 4 l 008 lsman

30 2036 3.89 2425 3091 258 4 L 011 emduEs- 101
31 2036 1025 3061 3255 301 3 008 anudud

32 2036 3.67 2403 2713 542 4 I 0.07 9 inautlalvii
33 af 36 2.5 24Kah 243 algtaek 4 I 009 &mss-101
34 2636 195 2831 1885 377 4 1 008 ldman

35 2436 437 2873 2043 53 4 1007 $nls

36 2436 232 2663 1848 253 4 L 00 M

37 2436 431 2867 3049 249 4 L 01l Avisuzn

38 W36 e s 30 it TS TOREF Y L 007 Auisuzvuednls
39 2636 489 3125 2791 221 4 P00 Auienesnl
40 2236 148 2384 932 377 4 ] 006 Aud 107

41 2236 254 249 3426 244 4 [ 011 uzdetnls

42 2836 162 2998 11.18 259 4 L 008 fnlna

43 2236 314 255 2166 46 4 1006 AuRrdmlsetnine
44 2236 1.82 2418 2298 578 4 I 0.06 4dmls

45 2436 099 2535 1381 28 4 P 007 Aus 10l

46 2636 243 2879 1837 742 4 | 006 Aus+inina

47 2636 448 3084 2232 28 4 Lo 4y

48 2836  3.19 3155 1561 277 4 1 01 ldmar3dl

49 2636 348 2984 2332 389 4 l 0.09 15marsi

50 2636 2 2836 228 25 4 1 01 ldmarsdy




MITMANUIN S (7B)

& s £
= ¢ z T = ER- £
27} > 3 & Q 5 @ =
2 O = = X E E 0
7] vl 5]
No S o Landuse
51 2436 33 2766 275 884 4 L 007 thywwu
52 2236 415 2651 2665 1167 4 I 0.06  Unuwu
s3 2236 352 2588 2728 919 4 i 006 thywru
54 2636 267 2903 2013 436 4 1 0.1 théwh
55 2436 139 2575 1341 377 4 1006 Yhduls
56 2436 054 249 2626 306 4 I 007 thduh
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1 K-Factor 13 USLE
yilavouie TunsdinauiiBunieiag

0.5% 2% 4%
570 (Sand) 0.005 0.03 002
N3 WAZIDUA (Fine sand) 0.16 0.14 0.10
NTWALDYANN (Very fine sand) 0.42 0.36 0.28
N310591 (Loamy sand) 0.12 0.10 0.08
NIBALLBUATIY (Loamy fine sand) 0.24 0.20 0.16
NI WALBIANINT TU (Loamy very fine sand) 0.44 0.38 0.30
AL UuNs 1Y (Sandy loam) 0.27 0.24 0.19
AuTILLUNIWEZIBYA (Fine sandy loam) 0.35 0.30 0.24
AUTMUUNTWADBIALIN (Very fine sandy loam) 0.47 0.41 0.33
AUTIU (Loam) 0.38 0.34 0.29
AusmIuTan (Silt loam) 0.48 0.42 033
fudan (Sil) 0.60 0.52 0.42
ausumiloatuniiu (Sandy clay loam) 0.27 025 0.21
AUT UMD (Clay foam) 0.28 0.25 0.21
Avumilsnudon (Sily clay) 0.37 0.32 0.26
Aunitehiniie {Sandy clay) 0.14 0.13 0.12
fusumilonudas (Silty clay loam) 0.25 0.23 0.19
Aumilen (Clay) - 0.13-0.29 -

#347; 970 Table 2 a. 11 ARS — USDA and ORD-EPA (1975)
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Class Erodibility Index Soil Erodibility Class

1 003.10 very low

pi 0.11-0.15 Low

3 0.16-0.17 Low

4 0.18-0.20 Low

5 021-024 Moderate

6 0.25-0.28 Moderale

7 0.29-0.32 Moderate

3 0.33-0.37 moderate high
9 0.38 -0.43 moderate high
10 0.44 - 0.49 High

§ 0.50 - 0.55 High

12 0.56-0.64 very high

11 Dangler and EI-Swaify (1976)
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No Angle Old_Length {m} New_Length (m) SD YeAccuracy
1 3 40 40.055 0.04 99.86
2 9 40 40.499 0.35 98.77
3 15 40 41.4]11 1.00 96.59
4 21 40 42.846 2.01 93.36
5 27 40 44 893 3.46 85.10
6 33 40 47.695 544 83.87
7 39 40 51.470 8.11 771
8 45 40 56.569 11.72 70.71
9 51 40 51.470 8.11 7171
10 57 40 47.695 5.44 83.87
11 &3 40 44 893 346 89.10
12 69 40 42.846 2.01 9336
13 75 40 41411 1.00 96.59
[4 81 40 40.499 0.35 98.77
L5 87 40 40.055 0.04 99.86
i6 93 40 40.055 0.04 99.86
] 99 40 40.499 0.35 98.77
18 105 40 41411 1.00 96.59
i9 111 40 42.846 2.01 9336
20 117 40 44.893 346 £9.10
21 123 40 47.695 5.44 83.87
22 129 40 51.470 8.11 77.71
23 135 40 56.569 11.72 70.71
24 141 40 51.470 8.11 77.71
25 147 40 47.695 5.44 83.87
26 153 40 44893 3.46 89.10
27 159 40 42.846 2.01 93.36
28 165 40 41411 1.00 96.59
29 171 40 40.499 0.35 98.77
30 177 40 40.055 0.04 99.86
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AT INANUIN 8 (71D)

No Angle Old_Length {m) New_Length (m} sSD YAccuracy
31 133 40 40,055 0.04 99.86
32 189 40 40.499 0.35 98.77
33 195 40 41411 1.00 96.59
34 201 40 42,846 2.01 9336
35 207 40 44.893 346 89.10
36 213 40 47.695 5.44 83.87
37 219 40 51.470 8.11 7771
38 225 40 56.569 1172 7071
39 231 40 51.470 8.11 7771
40 237 40 47.695 5.44 §3.87
4} 243 40 44.893 346 89.10
42 249 40 42 846 2.01 93.36
43 255 40 41411 1.00 96.59
44 261 40 40.459 0.35 98.77
45 267 40 40.055 0.04 99.86
46 273 40 40.055 0.04 99.86
47 279 40 40.499 0.35 98.77
48 285 40 41.411 1.00 96.59
49 291 40 42.846 2.01 93.36
50 297 40 44 893 3.46 8910
51 303 40 47.695 5.44 83.87
52 309 40 51.470 8.11 7171

53 3i5 40 56.569 11.72 70.71
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1: 50,000

BUANY iske A1P
f111na 0.502 1.000
w1 10 s Tdranay aauwsa Tl niSow 19y MA wning 0.150 1.000
ndav vz &1ls wyu nszdeu vuy g a19AIA aoenDs 0.150 1.000
1353 0.020 1.000
Ivyueu 41215 (yuow) 412 1x8 myudou) 0.250 1.000
w‘iwuﬁm?auﬂgﬂhliwuﬁau ﬁa%”n‘ls'wquﬁau 0.250 1.000
Jovgauaded yanghidoedniuas safeududas 0.100 1.000
IRCHIC 0.003 1.000
thayuds thawan 0.019 1.000
il duugenssa Dunwfeiufiess duny Jwdaly 0.020 1.000
gy 0.048 1.000
auihan wuthew eauthgmaddaa amthdn aaudasn 0.088 1.000
fudaliesnsaldse TomT4, %uﬁﬁ"uv} a8 1355 Toand 0.800 1.000
s s Tomdiausaass Muitauay ﬁuﬁé‘uq 0.800 1.000

1 nIURaLIRAL (2543)



187

¥ [ 1
MIMARLIN 10 nanaiuiiuazdanmsgapdeduawgluuunis 14sz Teminaulune

A9 9)
-3 3
niA NIAMUB nIanaNg fﬂ‘i’ﬂﬂ
. Az IugoRUAMIID
g 1s T T3 i 7
R HuR IATING WUY 8ATINs Wuf amINT WuR ARIINT
Useg Towinau . 5 . 3 .
9y gudedu (o qu@edu (19 gudediu (d9 qyifedu
wurlsfl) @u/l5Al @13 AD (#1940
1.1l 13,624,192 6.83  4,821,4357 256 15,192,145 767 8,405,590 0.33
2. i 37,972,843 0.19 1,519,6970 0.1 12,530,777 011 3,612,413 0.17
3. W13 13,454,928  21.15 1,047,4955 2007 9,438,406 569 150342 3594
4. liranaz Toudn 1,844,105 135 1,753,992 12.81 4,379,380 77 12,120,934 6.73
s. mvrnuas llaen 209,090 226 275,615 124 309,380 1.29 64,095 3.85
6. anghidvsdad 394,819 0.9 134,158 0.85 124,526 1.01 53,309 1.53
7. fisnd 2,068,752 22.51 431,739 2135 444,823 2526 675931 3823
- w o
8. Ragedviioun 35,965,234 29,545,894 22,518,806 19,114,378

& du
nazifio luld

0140

AU NIURBRNNAU (2524)

winumg L

o e e du o g Y o 1
myaaufvausanaaluaisedl WumssydeRmiaunuuuEasiuy
ay L 0 8/ ! <R a Bl & y
37 liswismssrdrauuusesdinuazmsiaenysuadauazanodls
‘:{ 4 d'::i T a L 1 n:y = 3
fsnd1e vunods Wefnlildhs lenliar YdesiaIAifadunangisn

. : H 'Y e o 9 o
oy 4 bimmsadgafialdlueaeiy uadivhmsdnisoeweeenlifos

o Yy aa 2 o o A \1:53 uly A
amsoimsiwizdanld sall szsamnnedsiinuaziiaslshae Lidlo

g9 o ¥ a4
mafsilsdae tamzveniiGounyns)
PR = : ] ¥ :I Er 1 4
fi9u 9 wiwds oun madu i veifonla asei 404 Aileglusy
¥ [l

A Ay o voe & A o a g PR
lu@'ﬂllullﬂ‘inLLUﬂ U ‘ﬂm'ﬁ’ﬁmﬂiﬂﬂ%u ‘qusu-lﬂll’]a PHONTUHDIVI N

waua Aswwee Asa W foww 404



188

ATNMANUIN 11 mﬂameé“mswmwza”'laﬁ’wawmmﬁuﬁ’cjn*tj‘wdm“lurjmfwuﬁqu

7 gati s US1ums sz U PRURFETAAE
(M9.n30) (15) (#11) aw/lsAl  duwms.nuAl
I quAyUABULIY 81.84  51,152.00 6,065.80 0.12 74.12
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57 414.14  258.836.48 2,131,192.80 8.23 5,146.07
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