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Abstract

An average agricultural area, damaged by drought is approximately 480,000
hectare per year. Various researches were conducted to understand occurrence of this
phenomena. So far results of studies in Thailand reveal that none of indicators is able to
predict agricultural drought correctly. This study aims to investigate an appropriate
agricultural drought indicator which is able to be used for calculation of drought damage
area correctly. The upper Mun river basin was selected as study area because drought
occurs in this area almost every year. Its drainage area is about 873,600 hectare whose
70% is agricultural area, being composed of paddy field 42% and upland crop 48%.
About 76% of paddy cultivation and around 98% of upland crop cultivation are outside
irrigation area, requiring rainfall for cultivation. It was assumed that insufficient amount
of rainfall was a main cause of agricultural drought in the area. Amount of rainfall in dry
season (January to April) and amount of rainfall in rainy season (May to October) were
used to indicate drought. Monthly rainfall data from 27 stations during 1976 to 2005 were
collected and calculated by using 3 methods namely, average indicator, decile range
indicator and Generalized Monsoon Index (GMI). Comparison between agricultural
damage area computed from these 3 indicators with actual agricultural damage area
obtained from Department of Agricultural and Department of Disaster Prevention and
Mitigation in year 2001, 2003, 2004 and2005 reveals that decile range method is more
appropriate indicator than the others. Besides, it is found that rainfall in dry season is able
to predict drought for paddy cultivation, which is normally cultivated from May to
October, with accuracy of about 83% for paddy cultivation outside irrigation area.
Moreover, water management in irrigation area can alleviate drought damage resulting in
less accuracy of drought forecast in irrigation zone (with accuracy of about 76 %).
Nevertheless, it is found that rainfall is not only main variable indicating drought for
upland crop cultivation. Comparison between drought damage area computed by decile
range method using rainfall in rainy season and actual drought damage area for upland
crop outside irrigation zone reveals that on average only 63% of area is correctly
computed. It is therefore necessary for further study to investigate other factors such as
number of rainy days, duration of no rain days, which are able to forecast drought more

accurately for upland crop cultivation.
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nsiAnE HaMsiuIEgNABa WamINeRanaIn
2544 2546 2547 2548 mfc]iﬁl 2544 2546 2547 2548 mfc]i&l
Usuarusoll waralsenu % 4.1 86.4 100 13.5 51.0 95.9 13.6 0.0 86.5 49.0
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 0.1 86.9 99.9 54.8 60.4 99.9 13.1 0.1 45.2 39.6
ANUEINBYDT17 I % 31.1 86.8 99.9 31.2 62.3 68.9 13.2 0.1 68.8 37.8
Usuadusell waralsemu % 1.3 9.7 100 533 41.1 93.7 90.3 0.0 46.7 58.9
nFeufousuing wonavalszniv % 56.4 28.9 85.6 71.2 60.5 43.6 71.1 14.4 28.8 39.5
anudsmovesiiyls T % 55 285 85.8 70.9 60.1 45 71.5 14.2 29.1 40.0
USinarudou w.a.-a.a waralseniu % 4.1 86.8 100 16.4 51.8 95.9 13.2 0.0 83.6 48.2
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 39.8 88.7 99.9 30.4 64.7 60.2 11.3 0.1 69.6 353
ANUEINBDT17 I % 31.1 83.3 100 58 68.1 68.9 16.7 0.0 42 31.9
USardudon w.a.-a.n waralseniu % 1.4 154 100 52 422 98.6 84.6 0.0 48 57.8
nieufousuing wonavalszniu % 56.5 42.7 93.4 58.3 62.7 43.5 57.3 6.6 41.7 37.3
ANuFeevediy s 39 % 55.2 42 93.4 58 62.2 44.8 58 6.6 42 37.9
Tl uifou.n.-1ae. waralsenu % 17.5 86.4 100 100 76.0 82.5 13.6 0.0 0.0 24.0
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 55.5 86.4 99.9 90.5 83.1 44.5 13.6 0.1 9.5 16.9
ANUEINBDT17 I % 54.5 86.3 97.8 82.5 80.3 45.5 13.7 22 17.5 19.7
USinarudou.a. 1.9, waralsemu % 8.7 9.7 100 52.5 42.7 91.3 90.3 0.0 47.5 57.3
nieufousuing wonavalszniv % 359 7.7 97.9 83.3 56.2 64.1 92.3 2.1 16.7 43.8
anudsmovesiiyls T % 35 7.8 97.8 82.5 55.8 65.0 92.2 2.2 17.5 44.2




AN9149 5.1(A8) N7 LNEUANNARARABITEINITANUINIAREATHAT Decile Range AU UABLASANATUAT

53

NIAANY Ham3Tuegndes WaNIUIgAANAIA
2544 2546 2547 2548 Lﬂa‘ﬂ 2544 2546 2547 2548 Lﬂa’ﬂ
FruTuduansell waradsenu % 20.5 16.5 0 11.2 2.7 79.5 83.5 100 88.8 97.3
Lﬂ?ﬂmﬁauﬁu‘ﬁué wonuaralszniu % 57.7 55.7 2.7 26.4 35.6 423 44.3 97.3 73.6 64.4
ANUEEMBYEIT W % 78.1 72.2 2.7 37.6 47.7 21.9 27.8 97.3 62.4 52.4
Fniuduansell WAFAYITNIU % 1.8 1.6 0 0.9 1.1 98.2 98.4 100 99.1 98.9
wieuifoufuii wonA¥aYIENIU % 77.3 28.7 34.8 1.5 35.6 22.7 71.3 65.2 98.5 64.4
Anudemevesiels ERIEZS 79 29.9 34.8 25.6 423 21 70.1 65.2 74.4 57.7
U Tuduan wa.-a.9. waAralsemu % 1 16.2 13.1 0 7.6 99 83.8 86.9 100 92.4
Lﬂ?ﬂmﬁauﬁu‘ﬁué uonuaralszniu % 29.2 56 49.6 8.7 359 70.8 44 50.4 91.3 64.1
AN EMBVeIT W % 30.2 72.2 67.7 8.7 44.7 69.8 27.8 323 91.3 553
Suuduan wa-a.a. warailsemu % 0 1.5 20.8 1 5.8 100 98.5 79.2 99 94.2
WReudouduig wonuaralszniu % 31.3 59.9 0.5 40.3 33.0 68.7 40.1 99.5 59.7 67.0
anudevinevesiiy 13 W % 31.3 63.4 21.3 41.3 393 68.7 36.6 78.7 58.7 60.7
F1UIUA AN W18, waradseniu % 12.2 16.2 24.2 0.1 13.2 87.8 83.8 75.8 99.9 86.8
WReuftousuin wonA¥alIENIu % 46.7 54.9 75.8 9.5 46.7 53.3 45.1 24.2 90.5 53.3
ANUEEMIBRIT W % 58.8 71.2 100 9.6 59.9 41.2 28.8 0 90.4 40.1
UINTURUAN W.o.-130.8. waralsemu % 1.8 1.5 2.2 1 1.6 98.2 98.5 97.8 99 98.4
WReudouduig wonuaralsLnu % 74.8 62 96 16.3 62.3 25.2 38 4 83.7 37.7
Anudemevesiels W % 76.5 63.4 98.2 543 73.1 23.5 36.6 1.8 45.7 26.9
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nsalANE WaMsMuIegNABa WamsNIMneRanaIn
2544 2546 2547 2548 ma'fj 2544 2546 2547 2548 m?ia
mmsi‘?uﬁnﬁwﬁswﬂ waralszniu % 50.8 67.1 100 100 79.5 49.2 32.9 0 0 20.5
WRouifoufuid UoNAFAYTTMU % 61.7 72.5 100 12.6 61.7 38.3 27.5 0 87.4 38.3
ANUFIMBVDIUN I % 58.8 71.2 100 9.6 59.9 41.2 28.8 0 90.4 40.1
AN waralszniu % 80.6 68.8 100 47.7 74.3 19.4 31.2 0 52.3 25.7
Lﬂ?ﬂmﬁﬂuﬁu*ﬁs’uﬁ uenaralszniu % 76.6 63.5 98.4 16.7 63.8 23.4 36.5 1.6 83.3 36.2
ANuFeeveniy s 3 % 76.5 63.4 98.2 543 73.1 23.5 36.6 1.8 45.7 26.9
AMUAUEUNE 109, waralsenu % 64.3 554 100 442 66.0 35.7 44.6 0 55.8 34.0
wFeufousuig wonuaralsznu % 66.7 61.7 95.8 23.5 61.9 33.3 383 4.2 76.5 38.1
ANUEIN1BUD917 I % 65.4 55.8 99.8 45.8 66.7 34.6 44.2 0.2 54.2 333
ﬂq1uﬂ§uﬁuﬁwﬁw.ﬂ,-m,ﬂ, waralszniu % 68.4 55.3 88.8 334 61.5 31.6 44.7 11.2 66.6 38.5
Lﬂ?ﬂmﬁﬂuﬁuﬁyuﬁ uenaralsznu % 78.8 56.8 90.7 34.8 65.3 21.2 432 9.3 65.2 34.7
ANuFeeveaniyls 3 % 79.5 56.5 89.8 34.6 65.1 20.5 43.5 10.2 65.4 34.9
AT N0 -1, waralsenu % 45.6 29.6 78.8 433 49.3 54.4 70.4 21.2 56.7 50.7
w3eufousuig wonuaralsznu % 66.4 69.5 89.6 46.8 68.1 33.6 30.5 10.4 53.2 31.9
ANUFEM8VDIN I % 59.6 47.8 88.4 45.5 60.3 40.4 52.2 11.6 54.5 39.7
mmﬂd;uﬁuﬁwﬁ W.8.-100.9, waralszniu % 55.5 433 100 334 58.1 44.5 56.7 0 66.6 42.0
Lﬂ?ﬂmﬁﬂuﬁuﬁuﬁ uonAFalIENIu % 70.8 69.3 98.7 45.7 71.1 29.2 30.7 1.3 54.3 28.9
ANuFeeveaniyls W % 56.5 48.5 99.8 443 62.3 43.5 51.5 0.2 55.7 37.7
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nsalANE WaMsMuIegNABa WamsNIMneRanaIn
2544 2546 2547 2548 ma'fj 2544 2546 2547 2548 m?ia
QN1 waralseniv % 4.1 66.7 57.7 0 32.1 95.9 333 423 100 67.9
Weudoufuii wonaralsTmu % 38.6 73.9 65.5 11.4 474 61.4 26.1 34.5 88.6 52.7
ANUAEIUDIIY I % 30.2 72.2 67.7 8.7 44.7 69.8 27.8 323 91.3 553
guvnisell waralsznu % 1.5 68.7 20.6 47.5 34.6 98.5 31.3 79.4 52.5 65.4
Lﬂ?ﬂmﬁ&uﬁuﬁuﬁ yanuaralsenIu % 32 63.4 21.4 413 39.5 68 36.6 78.6 58.7 60.5
anudevinevesiiy 13 W % 31.3 63.4 21.3 41.3 393 68.7 36.6 78.7 58.7 60.7
QNN N.A.-0.0. wavalseniu % 8.8 69.7 48.3 1.2 32.0 91.2 30.3 51.7 98.8 68.0
Weudousuig uonuaralsznu % 434 76.6 54.8 18.4 48.3 56.6 23.4 452 81.6 51.7
ANUEENI8V9T7 3 % 35.6 75.5 58.2 8.9 44.6 64.4 24.5 41.8 91.1 55.5
QUNYN N.A.-0.0. waralszniu % 10.4 74.6 17.5 443 36.7 89.6 254 82.5 55.7 63.3
Lﬂ?ﬂmﬁauﬁuﬁyuﬁ wonuaralsznu % 24.1 73.5 23.5 45.6 41.7 75.9 26.5 76.5 54.4 58.3
anudevinevesiiy 13 W % 20.2 77.6 22.1 44.8 41.2 79.8 22.4 77.9 55.2 58.8
QUM N.o.-10.8. wavalseniu % 33 44.5 56.6 4.8 273 96.7 55.5 43.4 95.2 72.7
Weudousuig uonuaralsznu % 17.3 56.7 74.3 19.9 42.1 82.7 433 25.7 80.1 58.0
ANUFEEVDIIY I % 15.9 50.1 56.8 5.7 32.1 84.1 49.9 43.2 943 67.9
QUNNN N.8.-111.8. waralszniu % 21.4 56.8 20.6 44.7 35.9 78.6 43.2 79.4 55.3 64.1
nReuifousui wonaralsznu % 54.5 76.4 34.6 54.6 55.0 45.5 23.6 65.4 45.4 45.0
anudevinevesiiy 13 W % 36.1 73.4 20.8 48.1 44.6 63.9 26.6 79.2 51.9 55.4
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nsalANE WaMsMuIegNABa WamsNIMneRanaIn
2544 2546 2547 2548 ma'fj 2544 2546 2547 2548 ma'ﬂ
oR31MITLHeTE1 waralsemu % 84.8 68.1 0 46.3 49.8 15.2 31.9 100 53.7 50.2
Lﬂ?ﬂmﬁauﬁu‘ﬁuﬁ wonuaralszniu % 76.2 73.3 3.5 34.4 46.9 23.8 26.7 96.5 65.6 53.2
AN W % 78.1 72.2 2.7 37.6 47.7 21.9 27.8 97.3 62.4 52.4
oRIINIILNET 10T waradsenu % 80.7 73.5 0 31.8 46.5 19.3 26.5 100 63.2 53.5
Lﬂ?ﬂmﬁ&uﬁuﬁuﬁ uenaYalTENIU % 79.2 28.9 35.7 1.2 36.3 20.8 71.1 64.3 98.8 63.8
anudevinevesiiy 13 W % 79 29.9 34.8 25.6 423 21 70.1 65.2 74.4 57.7
DATINTIELNY W.A.-9.9. waralsemu % 66.5 554 0 453 41.8 335 44.6 100 54.7 58.2
Weufoufuii yona¥alsTnu % 79.3 45.6 17.3 36.1 44.6 20.7 54.4 82.7 63.9 554
AN 3 % 66.9 55.1 134 443 44.9 33.1 44.9 86.6 55.7 55.1
DATINTILLNY W.A.-A.0. waradsenu % 80.6 74.3 1.4 33.4 47.4 19.4 25.7 98.6 66.6 52.6
Lﬂ?ﬂmﬁ&uﬁuﬁuﬁ wonAralsE NN % 88.4 45.6 39.6 46.4 55.0 11.6 54.4 60.4 53.6 45.0
anudevinevesiiy 13 W % 85.4 55.7 43.1 36.8 553 14.6 443 56.9 63.2 44.8
DATINTISINY 1.0, waralsemu % 54.7 66.9 0 28.7 37.6 453 33.1 100 71.3 62.4
Lﬂ?ﬂmﬁauﬁu‘ﬁuﬁ wonuaralszniu % 76.3 67.9 23.1 56.9 56.1 23.7 32.1 76.9 43.1 44.0
ANUAEIVDIIY MW % 66.3 55.8 15.4 55.7 48.3 33.7 44.2 84.6 443 51.7
BATIMITLINY 1.9.-130.8. waralsemu % 45.7 34.5 1.7 37.8 29.9 54.3 65.5 98.3 62.2 70.1
Lﬂ?ﬂmﬁ&uﬁuﬁuﬁ wonAralsENIu % 54.6 45.6 33.4 45.1 44.7 45.4 54.4 66.6 54.9 55.3
anudevinevesiiy 13 W % 56.3 46.1 23.8 38.9 41.3 43.7 53.9 76.2 61.1 58.7
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AN919 5.2 NATH LN UANNARAAABITBINITANUINIAREATHAT Average NTLINENIUABIUASIANATUAT

nsiAnE HaMsiuIEgNABa WamINeRanaIn
2544 2546 2547 2548 mfc]iil 2544 2546 2547 2548 mfc]iil
Usuadusell waralsenu % 10.5 60.3 92.9 5.1 422 89.5 39.7 7.1 94.9 57.8
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 27.7 65.5 95.4 44.4 58.3 72.3 345 4.6 55.6 41.8
ANUEINBYDT17 I % 32.8 62.2 92.9 35.6 55.9 67.2 37.8 7.1 64.4 44.1
USuarusell WAl TN % 45 12.3 100 33.3 37.5 95.5 87.7 0 66.7 62.5
Rouifonfuiud wonAFaYsEMU % 49.8 333 86.8 65.6 58.9 50.2 66.7 13.2 34.4 41.1
anudsevesiiyls 3 % 44.6 20.8 72.1 53.3 47.7 55.4 79.2 279 46.7 523
USnaruidon w.a.-a.n. waralszmu % 8.4 74.4 65.8 10.4 39.8 91.6 25.6 34.2 89.6 60.3
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 333 75.9 80.4 233 53.2 66.7 24.1 19.6 76.7 46.8
ANUEINBDT17 I % 304 75.5 78.4 22.5 51.7 69.6 24.5 21.6 77.5 48.3
USinarudeou w.a.-a.. waralsemu % 5.5 13.1 85.5 50.1 38.6 94.5 86.9 14.5 49.9 61.5
Lﬂ?ﬂmﬁﬂuﬁ’mﬁ‘uﬁ wonuasalseniu % 55.6 40.4 90.2 66.3 63.1 44.4 59.6 9.8 33.7 36.9
ANuFeevediy s 3 % 54.2 35.0 78.4 55.3 55.7 45.8 65 21.6 44.7 443
Tl uifou.n.-1ae. waralsenu % 16.7 66.6 100 98.7 70.5 83.3 334 0 1.3 29.5
Lﬂ?ﬂmﬁauﬁuﬁyué wonavalszniv % 40.4 76.8 99.9 91.4 77.1 59.6 23.2 0.1 8.6 22.9
ANUEINBDT17 I % 31.2 68.9 91.2 88.8 70.0 68.8 31.1 8.8 11.2 30.0
USinarudou.a. 1.9, waralsemu % 3.5 8.8 66.8 42.2 30.3 96.5 91.2 33.2 57.8 69.7
nieufousuing wonavalszniv % 359 10.1 86.6 55.4 47.0 64.1 89.9 13.4 44.6 53.0
Anudorevoaials W % 34.2 9.5 70.5 45.8 40.0 65.8 90.5 29.5 54.2 60.0
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AN514 5.2 (58) N BUMELAINADAARBIIBINITATUILAREFTTRE GMI ALUTENIUT I LAINLAATLUA I

NSAANEN HANNSYINUNANADY HANIFYITUNEHANAA

2544 2546 2547 2548 ﬁléﬂ 2544 2546 2547 2548 Lﬂéﬂ

USunardudoniie-n.e. waralszniv % 28.1 27.7 335 22.2 27.9 71.9 72.3 66.5 77.8 72.1
Aﬂ?&ULﬁﬂuﬁuﬁuﬁ wonaralsznu % 36.6 48.2 48.9 26.4 40.0 63.4 51.8 51.1 73.6 60.0
ANuEsEveat 3 % 37.1 48.5 51.3 37.6 43.6 62.9 51.5 48.7 62.4 56.4
USunududouil.o-n.e. waralsenu % 33.9 17.5 53.5 1.3 26.6 66.1 82.5 46.5 98.7 73.5
wReudousuiui wonuaralsznu % 474 49.6 66.1 334 49.1 52.6 50.4 33.9 66.6 50.9
anudemevesiiyls W % 48.9 553 68.2 393 52.9 51.1 44.7 31.8 60.7 47.1
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ATY3 4,340 63,600 480 68,420 0 437,000 12,500 449,500 0 0.0 0 0.0
Tuuge 400 344,609 0 345,009 15 60 0 75 99,314 28.8 0 0.0
1hnatag 400 5,431 0 5,831 323,036 48,960 6,170 378,166 0 0.0 74,700 19.8
finsodfe 120 220,185 0 220,305 25,350 28,030 52,410 105,790 0 0.0 0 0.0
NN 1,720 306,878 4,000 312,598 0 15,661 49,344 65,005 0 0.0 0 0.0
& 1,250 93,730 0 94,980 156,610 254,495 83,680 494,785 48,537 51.1 61,153 12.4
Foufiu 5,213 113,282 0 118,495 | 62,300 16,770 6,404 85,474 30,093 25.4 27,948 32.7
V&9 9,900 27,836 3,420 41,156 3,870 122,125 6,900 132,895 0 0.0 0 0.0
fihuwiday 0 70,541 4,170 74,711 0 1,650 27,900 29,550 0 0.0 0 0.0
Joriudien 1,500 18,235 0 19,735 94,016 17,853 6,896 118,765 5,246 26.6 36,746 30.9
Fnsas 0 81,020 8,360 89,380 0 4,240 2,000 6,240 25,342 28.4 0 0.0
WEuaag 0 135,950 20,340 156,290 3,700 7,500 11,820 23,020 58,070 37.2 0 0.0
WAYREUINUTY 0] 42,150 28,100 70,250 0 4,200 30,000 34,200 0 0.0 0 0.0
ANNILLANSH 560 50,643 0 51,203 0 0 18,390 18,390 0 0.0 0 0.0
NuaIYUUIA 0 61,350 0 61,350 0 132,000 21,425 153,425 43,166 70.4 3,814 2.5
Tuulne 100 165,300 0 165,400 1,600 37,390 2 38,992 114,200 69.0 0 0.0
foa.favene 330 113,810 28,540 142,680 0 0 0 0 0 0.0 0 0.0
Av 0 286,598 4,330 290,928 0 5,375 6,310 11,685 0 0.0 0 0.0
dsenne 0 154,434 88,680 243,114 0 0 0 0 0 0.0 0 0.0
INREUALES 0 95,000 0 95,000 12,500 1,600 10,650 24,750 0 0.0 0 0.0
TuuuLay 0 88,124 190 88,314 0 0 0 0 5,943 6.7 0 0.0
Ava.nwing 0 23,955 0 23,955 62,500 12,730 7,700 82,930 0 0.0 0 0.0
Ava. sz 0 51,324 12,830 64,154 0 4,900 5,710 10,610 0 0.0 0 0.0
e 0 156,705 33,450 190,155 0 2,800 3,000 5,300 0 0.0 0 0.0
floa.wsznagdn 0 75,138 0 75,138 48,495 28,850 37,770 115,115 40,843 54.4 0 0.0
flva.&an 0 58,935 11,300 70,235 0 0 0 0 0.0 0 0.0
Ava.ihang 0 40,181 17,245 57,426 0 660 700 1,360 0 0.0 0 0.0
590 33,708 3,522,741 312,215 3,868,664 | 936,402 1,514,632 492,337 | 2,943,371 546,404 14.1 220,871 7.5
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A5 | dndiunt | dnwiienund 37U 4 Twa ffudlynay dag 321 4i1('15) % Aul3(l3) %
Wiavuass & 3,850 79,200 0 83,050 0 39,600 2,500 42,100 985 1.2 0 0.0
Tundia 7,800 96,500 0 104,300 1,200 76,000 2,000 79,200 518 0.5 0 0.0
AUWIY 3,877 142,293 44,370 190,540 0 22,930 17,104 40,034 12,387 6.5 0 0.0
AUAUNA 0 200,921 250 201,171 100,371 102,232 20,750 223,353 83,508 41.5 3,919 1.8
AUNELARD 3,120 45,100 0 48,220 0 33,520 0 33,520 15,114 31.3 0 0.0
ATY3 13,800 65,910 0 79,710 0 201,557 22,320 223,877 0 0.0 0 0.0
Tuuge 510 331,350 0 331,860 15 785 0 800 129,076 38.9 0 0.0
1hnzag 400 3,800 0 4,200 343,036 40,800 3,918 387,754 0 0.0 0 0.0
finsodfe 25,530 222,967 0 248,497 25,100 77,900 33,290 136,290 11,291 4.5 25 0.0
R 4,450 304,930 7,000 316,380 0 42,535 38,910 81,445 19,789 6.3 0 0.0
& 6,310 91,170 0 97,480 89,495 143,748 82,015 315,258 0 0.0 0 0.0
oLy 31,000 100,900 0 131,900 48,100 51,390 49,160 148,650 8,075 6.1 0 0.0
LRI 12,392 30,667 2,964 46,023 75 102,996 7,008 110,079 0 0.0 0 0.0
finundan 35 69,200 4,170 73,405 0 4,270 16,340 20,610 28,984 39.5 0 0.0
Joridien 1,350 18,650 0 20,000 122,263 16,361 4,172 142,796 0 0.0 0 0.0
Y 0 66,699 6,200 72,899 0 3,755 0 3,755 37,012 50.8 0 0.0
L[ EN 0 133,300 10,250 143,550 2,385 4,565 0 6,950 135,014 94.1 0 0.0
WAYREUINUTY 0 45,085 30,059 75,144 0 13,667 30,360 44,027 11,632 15.5 115 0.3
LRANNTELALSH 2,850 49,010 0 51,860 0 7,010 38,250 45,260 512 1.0 0 0.0
RUAIYUUIN 0 77,543 0 77,543 0 372,140 41,500 413,640 0 0.0 0 0.0
Tuu'lng 0 189,657 0 189,657 3,011 42,945 4 45,960 127,401 67.2 0 0.0
foa.favene 170 133,122 12,500 145,792 0 0 0 0 20,605 14.1 0 0.0
2N 0 312,205 6,800 319,005 0 6,000 14,530 20,530 104,239 32.7 0 0.0
dszna 0 181,474 68,019 249,493 0 180 180 49,515 19.8 0 0.0
IURSULALRY 0 127,540 0 127,540 93 550 11,150 11,793 89,822 70.4 0 0.0
TuuuaY 0 95,915 1,500 97,415 0 0 0 0 22,582 23.2 0 0.0
Ava.mmwisne 0 21,150 0 21,150 52,900 42,760 26,920 122,580 0 0.0 0 0.0
foa.d st 0 46,430 16,350 62,780 0 5,850 9,800 15,650 0 0.0 0 0.0
1 ine 0 161,715 28,930 190,645 0 3,050 11,335 14,385 51,089 26.8 0 0.0
Ava.wsynasen 0 74,800 0 74,800 16,090 6,970 36,798 59,858 59,926 80.1 7,719 12.9
Ava.dan 0 60,400 8,440 68,840 0 0 85 85 42,667 62.0 0 0.0
flva.ans 0 33,690 22,555 56,245 0 794 2,143 2,937 0 0.0 0 0.0
59U 117,444 3,613,293 270,357 4,001,094 | 804,134 1,466,860 522,362 2,793,356 1,061,743 26.5 11,778 0.4
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Suna Audtilgndna(ls) uilgniinls(ls) Amudaagtumsnresanmslsyaudacungs
A5 | dndiunt | dnwiienund 37U 4 Twa ffudlynay dag 321 4i1(13) % Au'l3(l3) %
Wavuassudun 0 97,430 0 97,430 2,100 54,200 2,055 58,355 24,187 24.8 9,128 15.6
Taade 220 97,926 0 98,146 250 56,000 4,500 60,750 11,473 11.7 1,573 2.6
AUNWIY 2,160 152,205 44,779 199,144 0 22,550 11,482 34,032 33,036 16.6 779 2.3
AUAUNA 0 204,615 0 204,615 181,692 137,367 8,588 327,647 185,728 90.8 167,578 51.1
AUNLLARD 0 44,070 100 44,170 4,900 30,750 0 35,650 16,989 38.5 4,897 13.7
ATY3 1,640 80,695 0 82,335 0 248,641 23,000 271,641 7,602 9.2 5,065 1.9
Tuuge 0 340,065 0 340,065 0 470 0 470 175,037 51.5 69 14.7
ihnadag 0 4,678 0 4,678 232,430 37,950 5,855 276,235 1,087 23.2 196,662 71.2
finsadfe 100 228,208 0 228,308 25,100 133,773 42,400 201,273 69,763 30.6 31,814 15.8
NN 930 309,262 9,000 319,192 0 17,575 17,489 35,064 19,429 6.1 4,235 12.1
ETP) 0 96,167 0 96,167 94,306 92,355 55,619 242,280 60,542 63.0 90,019 37.2
oLy 1,250 115,000 0 116,250 48,000 138,350 40,000 226,350 53,369 45.9 74,670 33.0
LRI 0 39,549 5,308 44,857 328 224,385 2,575 227,288 2,060 4.6 1,279 0.6
fihuwiday 0 70,441 4,270 74,711 350 4,030 15,530 19,910 21,665 29.0 205 1.0
Sortiudien 90 15,600 0 15,600 | 121,650 23,650 7,000 152,300 6,624 422 38,753 | 25.4
bRk 0 78,890 8,650 87,540 0 8,020 16,300 24,320 67,623 77.2 3,704 15.2
WILLARY 0 153,824 23,935 177,759 2,485 6,774 400 9,659 73,563 41.4 0 0.0
WAYREUINUTY 0 41,650 28,500 70,150 70 7,650 29,000 36,720 27,653 39.4 673 1.8
LRRUNILLALTH 120 47,980 0 48,100 0 3,016 10 3,026 6,382 13.3 1,956 64.6
RUAIYUUIN 0 93,470 0 93,470 0 191,201 14,613 205,814 39,264 42.0 0 0.0
Tuu'lng 0 177,970 0 177,970 6,730 62,739 5 69,474 142,477 80.1 5,839 8.4
Foa.ifiaoens 161 118,312 13,146 131,619 0 0 0 0 6,531 5.0 0 0.0
2N 0 323,027 5,880 328,907 1,600 7,290 18,140 27,030 169,535 51.5 0 0.0
dszna 0 184,064 67,507 251,571 0 50 50 70,836 28.2 0 0.0
IURSULALRY 0 113,120 0 113,120 3,780 2,240 6,698 12,718 87,707 77.5 3,771 29.7
TuuuaY 0 99,500 1,100 100,600 0 0 0 0 15,627 15.5 0 0.0
Ava.mmn3ing 0 20,420 0 20,420 | 150,950 19,540 18,640 89,130 20,420 100.0 45377 | 509
Aoa.a s 0 63,068 14,330 77,398 0 8,620 1,690 10,310 19,026 24.6 629 6.1
1 ine 0 138,290 53,695 191,985 0 7,647 10,675 18,322 107,052 55.8 0 0.0
floa.wsznaddn 0 101,600 0 101,600 27,500 12,300 14,500 54,300 67,355 66.3 32,162 59.2
Aoa.don 0 56,780 7,250 64,030 0 0 0 0 14,068 22,0 0 0.0
Aoa.thans 0 36,066 21,941 58,007 0 649 606 1,255 10,457 18.0 0 0.0
59U 6,671 3,743,942 309,391 4,060,004 804,221 1,559,782 367,370 2,731,373 1,634,167 40.3 720,837 26.4
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Suna Audtilgndna(ls) uiilaniinls(ls) ANuLdavagumsAresIInATsyRuAneuLEg
A5 | dndunt | dawiieund kRt dNTe fuslyna dag 7 4i1('13) % A'l3('ls) %
Wavuassudun 563 67,450 0 68,013 5,730 44,372 2,305 52,407 0 0.0 0 0.0
Tundia 9,236 96,454 0 105,690 0 63,249 208 63,457 0 0.0 0 0.0
AU 2,350 154,492 43,865 200,707 0 42,703 12,220 54,923 0 0.0 0 0.0
AUAUNA 0 171,390 0 171,390 185,634 252,541 11,768 449,943 0 0.0 0 0.0
AUNELRFD 600 42,326 0 42,926 4,600 51,240 0 55,840 0 0.0 0 0.0
ATY3 5,470 76,753 250 82,473 987 182,194 30,456 213,637 0 0.0 34,236 16.0
Tuugs 260 364,735 0 364,995 0 550 0 550 0 0.0 0 0.0
1hnzag 100 3,828 0 3,928 297,550 64,175 7,554 369,279 0 0.0 0 0.0
finsodfe 40,565 210,789 0 251,354 10,650 90,810 10,520 111,980 0 0.0 0 0.0
R 3,235 308,006 7,000 318,241 0 72,062 30,515 102,577 0 0.0 0 0.0
& 1,730 87,654 0 89,384 98,057 231,894 51,406 381,357 0 0.0 0 0.0
oLy 15,800 104,600 0 120,400 42,500 115,485 22,972 180,957 0 0.0 0 0.0
LRI 0 42,809 3,743 46,552 288 183,618 636 184,542 19 0.0 16,149 8.8
finwmudan 0 67,550 3,620 71,170 0 37,064 5,410 42,474 0 0.0 0 0.0
Joridien 145 17,922 0 18,067 60,448 75,930 6,910 143,288 0 0.0 0 0.0
Y 0 91,684 7,366 99,050 48,213 52,796 101,009 0 0.0 0 0.0
WILLARY 0 158,540 12,210 170,750 4,598 4,515 0 9,113 0 0.0 0 0.0
WAYREUINUTY 0 56,102 14,227 70,329 0 8,890 46,730 55,620 0 0.0 0 0.0
WAunsELAnsh 490 42,410 0 42,900 0 410 0 410 0 0.0 0 0.0
RUAIYUUIN 0 92,000 0 92,000 0 73,750 2,150 75,900 0 0.0 0 0.0
Tuulne 0 177,650 0 177,650 16,884 15,919 6 32,809 0 0.0 0 0.0
Ava.fasene 53 119,312 12,146 131,511 0 0 0 0 0 0.0 0 0.0
A 120 312,450 3,795 316,365 870 17,380 8,210 26,460 0 0.0 0 0.0
dszna 0 188,311 59,746 248,057 0 450 450 0 0.0 0 0.0
ANURLLALRY 0 107,210 0 107,210 17,830 2,520 0 20,350 71,853 67.0 6,732 33.1
Tuuwa 0 93,290 3,580 96,870 0 0 0 0 42,913 44.3 0 0.0
Ava.wasny 0 21,750 0 21,750 45,050 26,007 1,200 72,257 0 0.0 0 0.0
Ava. s mzaud 0 62,850 14,546 77,396 0 16,318 1,700 18,018 0 0.0 0 0.0
g 0 161,114 31,805 192,919 0 19,435 12,389 31,824 14,780 7.7 0 0.0
Ava.wsynasen 0 107,180 0 107,180 28,550 24,550 17,000 70,100 45,930 42.9 39,130 55.8
Ava.den 0 52,919 5,310 58,229 0 0 0 0 0 0.0 0 0.0
Ava.ihane 0 34,790 22,025 56,815 0 4,644 100 4,744 0 0.0 0 0.0
59U 80,717 3,696,320 245,234 4,022,271 820,226 1,770,888 335,161 2,926,275 175,495 4.4 96,247 3.3
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