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ABSTRACT

Title Research on flooding risk reflecting a ground deformation around wide-area due to an inland fault
zone earthquake

Author EHARA Ryuji

The purpose of this research is to show that a ground deformation around wide-area due to an earthquake is an
earthquake hazard to be considered at the planning stage of the flood management plan. In the course of this
research, the Author summarized that Osaka Prefecture’s past investment on flood control as indicator of time and
expense required to build up the current flood control function, grasped deformation amount of ground surface
associated with activity of a fault zone, and cleared revealed the possibility of causing river flooding risk.

In this research, focusing on hazards caused by crustal deformation associated with activity of an inland fault
zone, wide-area ground deformation that defined as a displacement in the altitude of the earth surface are taken up
as the earthquake hazard. Wide-area ground deformation is noticeable in trench type earthquakes with the plate
boundary as the focal region. Because trench type earthquakes are accompanied by the Tsunami, in addition to
estimating height of the Tsunami, prediction of ground deformation at coastal area is very important item in
considering disaster prevention measures. But wide-area ground deformation caused by inland fault zone
earthquakes are not taken up as issues after earthquake to be considered for disaster prevention that causes flooding
risk from rivers, which are representatives of terrestrial public waters. Most records of earthquakes disaster and
earthquakes occurring multiple times in the same focal region of inland fault zone are depend on geology and
geotechnical information and very few history records. So it is necessary that such hazards to reproduce the ground
deformation by approach from natural science field and showing the validity of the result.

This paper consists of 5 chapters.

Introduction in this paper showed that ground deformation is larger in the inland fault zone earthquake than in
the trench type earthquake in the area around the Osaka bay in analyzing recent cases of Japan and around the
Osaka plain about wide-area ground deformation accompanying earthquake. Then the Author raised the current
issue that wide-area ground deformation due to earthquakes is not considered for disaster prevention, because most
records of earthquakes disaster and earthquakes occurring multiple times in the same focal region of inland fault
zone.

In next of this paper, keeping in mind that the flood control function will be severely impaired by wide-area
ground deformation due to earthquake, it was grasped the level that is required for the time and expense to build up
the current flood control facility newly in the financial power of the national and Osaka pref. by using statistical
data on investment in Japan’s flood control since the 1950s. In the process of analyzing statistical data, it have
revealed that time and cost indicators required to build a new flood control facility by analyzing example case that



the Osaka storm surge countermeasure project and the Neyagawa River Basin total flood countermeasure and
management project by Osaka pref.

In Chap.3 of this paper, to evaluate the seismic performance of embankment in discussing on the flood control
function due to earthquake, the Author focused on fairness of evaluation of seismic performance at many public
infrastructures, and verified the validity of the depth of the engineering base surface for seismic response analysis.
It was selected some verification points that is the representative of alluvial ground of the Osaka plain that is
formed deposition of successive alternated of gravel layer (Vs>300m/s) and clay layer (Vs<300m/s) under the
alluvial layer. And each site was applied one-dimension non-linear seismic response analysis, verified maximum
acceleration and shear strain at ground surface by seismic wave input to each of the upper of the Pleistocene gravel
layer (Dg2-layer) shown as the engineering base surface in previous studies and lower of clay layer (Vs<300m/s)
under Dg2-layer, and showed appropriate depth of engineering base surface in order to examine the seismic
performance of public infrastructures. Moreover, the Author took up a result of seismic response analysis by Osaka
pref. applying this concept of setting engineering base surface in the east area of the Osaka plain, as a result, it was
confirmed a situation of subsidence at one section of embankment and ground foundation in this area. Further, it
was shown possibility to cover throughout the basin that flood prevention function cannot be ensured by
subsidence of embankment assumed from the distribution situation of liquefaction.

In Chap.4 of this paper, the Author adopted the Uemachi fault zone as a case, and showed that ground
deformation around wide area caused by this active fault zone earthquake can become a hazard to lead to a flood
risk at the Neyagawa River Basin in the east area of the Osaka plain. First, the ground is assumed a homogeneous
semi-infinite elastic medium, the fault parameters are set based on results of study and research of the past, and
vertical displacement of earth’s surface caused by dislocation of a rectangular fault in this medium was analyzed
by numerical simulation based on the Okada’s formula (the Okada’s Dislocation Model). Next, it was grasped that
a trend of ground deformation in the east area of the Osaka plain due to one event in the Uemachi fault zone, and
paid attention to sedimentation situation of Mal2 and Mal0 layer which is diluvial clay formation make up the
Osaka plain, and analyzed this situation and numerical simulation results with deformation based on the estimated
number of activity times after formation of these layers started. As a result, about tilting rate of strata in these
periods, it was found that numerical simulation results are correlated well with analysis results of geologic strata
by geotechnical data in the east area of the Osaka plain. And, it was showed that wide-area ground deformation in
this area due to one event in the Uemachi fault zone can become a hazard to lead to a flood risk because this
ground deformation would cause reverse gradient of some rivers and subsidence of embankment and ground
foundation that was verified at Chap.3. Moreover, the Author cleared this hazard was inevitable to check the
facility operation rules after earthquake on the Neyagawa River Basin that controls floods by conducting facility
operations with observation water level as an indicator. Furthermore, the Author showed some example of
indicating uncertainty of fault activity, and it was point out the importance of grasping future trend of earthquake
occurrence that is leading to more serious damage.

Final as conclusion it summarized the results of each chapter. In Japan where there are active fault zones
throughout the country, so the Author’s viewpoint is that study of preparation for wide-area ground deformation
should be an indispensable item at the planning of the flood management plan. Moreover, the Author proposed
three point, first is item to consider at planning the flood management plan, second is item to respond immediately,
and third is item to tackle for quantifying wide-area amount of ground deformation.
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TEREE R L ORMIE R 5%, KBTS 19304E4R 0 S ke A 320 L T Dk HEI &I B3 2 Bk &
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O L DODOIRKFENNE L T AR L R OE 2 STz, BEFOHHERN 0T 7 e —F
BRIz, R 5B (M) E LN v X — O RE RIS BICE £V . RS T
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A L OFEIFW O HEARE L, BRBFRNT 7o —F L2085 Th 5, MO IERIE RIS ST
WZdhi= 0, HAELELLO ZHRE LI, R FERFERE LA Te R gz o =M LoD BFEg
DEPEN S HARER T — X X=X T DH TS L L bl FETRRTHESEZRIT QWVEE R Y
D IEE R W2, FT, MIEBISE N 2 BRI ED TW T H T2 0 | A SBER (BR) O HRFURL
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WK E Th D, FERFB I EAR DA HAZFEE L0, FJE A 3 —Th 5 [RRFEF R
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22 EO—REHEIVEINREFIZEITHEKREDY = 7 DHR

FE D % HH 88 (B iz - 1048 F)
—in FIL—4 SAKIRE
wasst | BREA | e | mxme ks | AKkEE| ooy |EBEE

AEE | BEE | e |EIEER | osrsio| D | (AR | (REW | (HE% (BB
ELT-fE )
BRF0 35 1960 3555 3,269 18.3 17,901 56 307 0.017 107
2k 36 1961 3,959 3,740 20.0 18,708 62 310 0.017 159
zk] 37 1962 4,284 4374 21.0 20,875 80 382 0.018 212
2k 38 1963 4,786 5,059 215 23,498 87 404 0.017 247
BRF0 39 1964 5558 5,800 226 25,678 9% 425 0.017 296
BR#N 40 1965 6,406 6,586 234 28,198 111 475 0.017 342
BAF0 4 1966 7,670 7,621 25.2 30,264 131 520 0.017 392
BRF0 42 1967 9572 8,969 27.4 32,742 150 548 0.017 435
BRF 43 1968 11,903 10415 28.3 36,857 176 623 0.017 499
zk] 44 1969 14,309 12,067 29.9 40,369 194 649 0.016 557
2k 45 1970 16,008 13,727 32,0 42,937 224 701 0.016 655
2k 46 1971 16,864 15525 329 47,230 303 922 0.020 852
BR#N 47 1972 19,370 18,748 35.0 53,587 393 1,123 0.021 1,098
2E] 48 1973 23017 22,065 441 50,015 377 855 0.017 1,062
BRF0 49 1974 28,485 28,399 55.2 51,475 443 803 0.016 1213
ez 50 1975 33,876 33571 56.0 59,911 533 951 0.016 1,257
BBF 51 1976 42,701 40,854 59.9 68,227 587 980 0.014 1,294
BRF0 52 1977 52,268 48,605 63.7 76,274 776 1218 0.016 1,651
BBF 53 1978 62,553 57,213 68.4 83,603 942 1,377 0.016 1,987
BR#0 54 1979 72,196 64,580 75.5 85,484 1,020 1,350 0.016 2,114
BR#n 55 1980 83,946 72,931 84.3 86,521 1,094 1,298 0.015 2,234
BR# 56 1981 92,321 80,212 86.0 93,245 1,119 1,301 0.014 2,173
2] 57 1982 97,880 83,554 85.6 97,566 1122 1,310 0.013 2,171
BBF 58 1983 106,277 90,798 85.0 106,864 1,110 1,306 0.012 2,195
BR# 59 1984 115,569 93,630 86.4 108,359 1,105 1,279 0.012 2212
BBF 60 1985 111,775 90,834 85.3 106,545 1,125 1,320 0.012 2,462
BR#N 61 1986 129,789 95,887 85.0 112,854 1,179 1,388 0.012 2,740
BRF 62 1987 145,205 102,867 86.3 119,181 1,395 1616 0.014 3111
BRFN 63 1988 147,492 105,623 88.1 119,839 1378 1,563 0.013 3071
FER 1 1989 152,802 113,391 92.7 122,380 1411 1523 0.012 3242
ER 2 1990 168,584 116,858 96.1 121,581 1,424 1,482 0.012 3328
FR 3 1991 177,879 120,622 9.8 122,079 1474 1,492 0.012 3,467
FER 4 1992 188,798 129,563 100.2 129,242 1,698 1,694 0.013 4,046
FER 5 1993 202,241 137,912 100.4 137,308 2,624 2,612 0.019 5,883
FR 6 1994 214,245 145,078 100.9 143,754 2,491 2,468 0.017 5412
FERR 7 1995 232,466 155,325 101.3 153,324 1978 1,953 0.013 5,893
FRL 8 1996 245,210 161,961 101.3 159,884 1875 1,851 0.012 4,560
ER 9 1997 247,036 169,939 102.1 166,378 1,797 1,759 0.011 4517
FR 10 1998 272579 186,550 100.4 185,840 2,009 2,001 0.011 5332
FER 1 1999 279,369 198,763 99.4 199,927 2,101 2,113 0.011 5376
FAL 12 2000 305,776 199,466 99.8 199,882 1,948 1952 0.010 5,146
FER 13 2001 363,337 248,343 98.0 253,422 1,884 1923 0.008 5,041
FR 14 2002 373,898 245,376 96.9 253,231 1,773 1,830 0.007 4,849
FER 15 2003 357,691 230,854 97.5 236,781 1623 1,665 0.007 4,349
FER 16 2004 376,033 233,321 98.6 236,647 1541 1563 0.007 4,702
FAL 17 2005 401,184 230,183 100.0 230,183 1,445 1,445 0.006 4,117
ER 18 2006 450,580 250,923 101.7 246,729 1,293 1271 0.005 3877
AL 19 2007 353,283 203,515 104.2 195,312 1221 1172 0.006 3812
FER 20 2008 359,198 204,781 108.2 189,262 1,184 1,094 0.006 3,670
FAL 21 2009 348,060 212,710 104.9 202,774 1344 1,281 0.006 3,187
(H 5]

BBLHEHE - BAOESMME R, £55 BHK 2

51 —MRSHRUHAISHREME

53 ARIKEHBARLRELE

BamitR—82

H8k BIA B EELBENSHABARLRE
%16 & FH 62 FELE—BEH R U AIRHREME
EtXBEREBER  BRTETIL—4—%
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EREE | 0vI7
(REE) | (BB
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586  0.033

795  0.043
1012 0048
1147 0.049
1310  0.051
1464  0.052
1557  0.051
1588  0.049
1,766 0.048
1863  0.046
2049 0048
2592 0.055
3138  0.059
2407 0048
2199 0043
2243 0.037
2161 0032
2501 0.034
2904 0035
2798 0033
2650  0.031
2526 0.027
2535 0026
2583 0.024
2560  0.024
2888 0.027
3225  0.029
3604  0.030
3484  0.029
3499  0.029
3463  0.028
3509  0.029
403 0031
5857  0.043
5363  0.037
5817  0.038
4502 0.028
442 0027
5312 0.029
5407  0.027
5157  0.026
5144  0.020
5004  0.020
4461 0019
4769  0.020
4117 0018
3812 0015
3658 0019
3392 0018
3038 0015
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24 KBRFOEZBREFICEITDHAEKIREDS =7 DHR

KPR FF D% i %8 (BE4I: 10075 )
) T FIL—% SAKEE EREE
TESE i AHEE FHE&E | GAKIRE | AKRE | vy | ERIEE | EREE | OYI7

MEE | BB | ) | EEEER osezio| R |(REM) |(REB) | (HE% |(BED |(RED | (HE%

ELTfE ) Y)
BEF0 35 1960 57,127 57,127 18.3 312,821 2468 13515 0.043 2,498 13679 0.044
rzpi] 36 1961 74977 74977 20.0 375,036 4,565 22,834 0.061 3,057 15,291 0.041
BB 37 1962 97,935 97,935 21.0 467,401 8374 39,965 0.086 4914 23452 0.050
HAF0 38 1963 113945 113945 215 529,244 7,001 32518 0.061 5502 25,555 0.048
rzgi] 39 1964 130,576 130,576 22.6 578,101 9,118 40,368 0.070 7,021 31,084 0.054
HAF0 40 1965 147,011 147,011 234 629,437 9,332 39,956 0.063 8,092 34,646 0.055
k] 41 1966 167,186 167,186 25.2 663,907 10,312 40,950 0.062 9,996 39,695 0.060
BB 42 1967 196,303 196,303 274 716,623 13,959 50,959 0.071 12,152 44,362 0.062
rzpi] 43 1968 261,641 261,641 283 925,906 18,698 66,169 0.071 16,468 58,278 0.063
BB 44 1969 314,535 314,535 29.9 1,052,246 20,825 69,668 0.066 19,307 64,590 0.061
BAF0 45 1970 357,753 357,753 320 1,119,018 17,751 55523 0.050 16,442 51,429 0.046
rzgi] 46 1971 423,626 423,626 329 1288739 18,966 57,698 0.045 18,797 57,184 0.044
HAF0 47 1972 496,986 496,986 350 1420533 20,584 58,835 0.041 21,691 61,999 0.044
BAF0 48 1973 555,354 555,354 441 1,258,826 23324 52,869 0.042 18526 41,993 0.033
BB 49 1974 762,566 762,566 552 1382210 29,184 52,898 0.038 25,227 45,726 0.033
k) 50 1975 816,314 816,314 56.0 1,456,791 31,441 56,109 0.039 21,876 39,040 0.027
BB 51 1976 842,085 842,085 59.9 1406295 32,656 54,536 0.039 20,285 33876 0.024
2zEn] 52 1977 976,366 976,366 637 1532172 40,314 63,263 0.041 26,176 41,077 0.027
BEF0 53 1978 1033877 1033877 68.4  1510,767 44,762 65,409 0.043 28,389 41,484 0.027
HAF0 54 1979 1103664 1,103,664 75.5 1,460,908 49,254 65,197 0.045 29,592 39,171 0.027
BAF0 55 1980 1190332 1,190,332 843 1412138 52,120 61,832 0.044 33815 40,116 0.028
BB 56 1981 1264660 1,264,660 86.0 1470142 53,783 62,522 0.043 31,054 36,100 0.025
k) 57 1982 1,334,725 1,334,725 85.6 1,558,557 53,989 63,043 0.040 35,495 41,447 0.027
BB 58 1983 1379295  1379,295 85.0 1623355 53,077 62,469 0.038 36,264 42,681 0.026
2k ] 59 1984 1426840 1,426,840 86.4 1,651,293 58,290 67,459 0.041 39,183 45347 0.027
BEF0 60 1985 1514860 1,514,860 853 1776877 63,850 74,894 0.042 43,885 51,476 0.029
k] 61 1986 1585126 1,585,126 85.0 1,865,607 66,527 78,299 0.042 46,524 54,756 0.029
rzpi] 62 1987 1686908 1,686,908 86.3 1954446 76,194 88,278 0.045 54,492 63,134 0.032
BAF0 63 1988  1869,174 1869174 88.1 2,120,747 78,104 88,616 0.042 73435 83319 0.039
SERL 1 1989 2,097,708 2,097,708 92.7 2,264,001 91,315 98,554 0.044 80,454 86,832 0.038
£33 2 1990 2244081 2,244,081 96.1 2,334,786 95,179 99,026 0.042 87,654 91,197 0.039
FR 3 1991 2277020 2,277,020 98.8 2304529 97478 98,656 0.043 94,699 95,843 0.042
Rk 4 1992 2352892 2352892 100.2 2347071 109031 108,761 0.046 123819 123513 0.053
TRk 5 1993 2557256 2,557,256 100.4 2546047 113630 113132 0.044 134659 134,069 0.053
Rk 6 1994 2544442 2544442 100.9 2521226 103,731 102,785 0.041 90,207 89,384 0.035
£33 7 1995 2655991 2,655,991 1013  2621,770 124212 122612 0.047 112,119 110674 0.042
SERL 8 1996 2491301 2,491,301 101.3 2459359 115170 113693 0.046 112,441 110,999 0.045
£33 9 1997 2412653 2412653 1021 2362091 107169 104923 0.044 94,269 92,293 0.039
SERL 10 1998 2,588,102 2,588,102 100.4 2,578,253 106,906 106,499 0.041 95,585 95,221 0.037
E377 1 1999 2624944 2624944 99.4 2,640,313 92,169 92,709 0.035 81,991 82471 0.031
R 12 2000 2,642,839 2,642,839 99.8 2648345 90,440 90,628 0.034 110518 110,748 0.042
Rk 13 2001  2,704254 2,704,254 98.0 2,759,560 75,205 76,743 0.028 121,784 124275 0.045
TRk 14 2002 2720339 2,720,339 96.9 2807422 75,405 77,819 0.028 90,380 93273 0.033
SERL 15 2003 2603108 2,603,108 97.5 2,669,940 70,106 71,906 0.027 92,353 94,724 0.035
£33 16 2004 2652993 2,652,993 98.6 2,690,810 73,034 74,075 0.028 90,102 91,386 0.034
SERL 17 2005 2,633,213 2,633,213 100.0 2,633,213 64,742 64,742 0.025 72,410 72,410 0.027
£33 18 2006 2802544 2802544 101.7 2,755,697 63,880 62,812 0.023 71543 70,347 0.026
R 19 2007 2,761,741 2,761,741 104.2 2,650,423 61,045 58,584 0.022 64,188 61,601 0.023
Rk 20 2008  2,685590 2,685,590 108.2 2482061 54,208 50,100 0.020 62,967 58,195 0.023
TRk 21 2009 2,942,794  2942,794 1049 2805333 52,334 49,889 0.018 67,090 63,956 0.023
(H #2])
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HMEE) | BEE)
zp] 35
BR#n 36
g 37
HAF0 38
HRF0 39
2k 40
BR# 41
BBFn 42
BR# 43
BBFn 44
BR#0 45
2k 46
2kl 47
k] 48
zpn] 49
2k 50
zp] 51
k] 52
2k 53
HAF0 54
BRF 55
zp] 56
BR#0 57
zg] 58
BRF 59
2k 60
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HRF0 62
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FER 1
£33 2
FR 3
TR 4
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F 8
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F 15
FERR 16
FER 17
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FR 19
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K28 KERESHAHREXNOEXE (REE) DOHB
X210 BEINBEEKAREXOERE (XHE) OHER

KBRFF ik 8 (B4 - 10075 )
) rrE | 222 [lbsE BamK KEEIE
TERE | I ARFE | FRA | SHAK | EERE | O 7 | BEHRK| BERK| 0Ly | KEEB | KEER| 07

B | BEE) | pgp |ESEEm 20sEEio0 | (REH) | (£B{) | (RRIE) | (HEM | (2B | (RAMH) | FRE | (581 | (RAMW) | (H8E

ELT-fE Y) Y) Y)

zk] 35 1960 57,127 57,127 183 312,821 540 2,957 0.009 545 2,984 0.010 369 2,021 0.006
2k 36 1961 74977 74977 20.0 375,036 2983 14921 0.040 783 3917 0.010 685 3,426 0.009
BAF0 37 1962 97,935 97,935 21.0 467,401 3670 17515 0.037 763 3641 0.008 736 3513 0.008
2k 38 1963 113,945 113,945 215 529,244 3670 17,046 0.032 1,606 7,459 0.014 324 1,505 0.003
BRF0 39 1964 130,576 130,576 226 578,101 4133 18298 0.032 1,641 7,265 0.013 302 1337 0.002
BRF 40 1965 147,011 147,011 23.4 629,437 3200 13701 0.022 1,833 7,848 0.012 352 1,507 0.002
2E] 41 1966 167,186 167,186 25.2 663,907 3500 13,899 0.021 1,958 7,775 0.012 422 1,676 0.003
BRF 42 1967 196,303 196,303 27.4 716,623 3520 12,883 0.018 3684 13449 0.019 1509 5,509 0.008
2k 43 1968 261,641 261,641 283 925,906 3491 12,354 0.013 2,117 7,492 0.008 552 1,953 0.002
BBF 44 1969 314,535 314,535 299 1052246 4305 14402 0.014 3440 11,508 0.011 941 3,148 0.003
2k 45 1970 357,753 357,753 320 1119018 4051 12671 0.011 3753 11,739 0.010 264 826 0.001
BRF0 46 1971 423,626 423,626 329 1283739 3,188 9,698 0.008 4198 12,771 0.010 190 578 0.000
BR#N 47 1972 496,986 496,986 350 1420533 3034 8672 0.006 4775 13648 0.010 1611 4,605 0.003
[r2E] 48 1973 555,354 555,354 441 1,258,826 3255 7378 0.006 6477 14681 0.012 1,162 2,634 0.002
BRF 49 1974 762,566 762,566 55.2 1382210 3230 5,855 0.004 6980 12,652 0.009 542 982 0.001
ez 50 1975 816,314 816,314 56.0 1,456,791 3,440 6,139 0.004 7526 13431 0.009 432 77 0.001
BRF 51 1976 842,085 842,085 59.9 1,406,295 3871 6,465 0.005 7482 12495 0.009 1,029 1,718 0.001
2k 52 1977 976,366 976,366 637 1532172 5,690 8,929 0.006 11026 17303 0.011 559 877 0.001
BBF 53 1978 1033877  1,033877 68.4 1510767 3970 5,801 0.004 14069 20559 0.014 436 637 0.000
BR#N 54 1979 1,103,664 1,103,664 755 1,460,908 4,150 5493 0.004 15063 19939 0.014 1557 2,061 0.001
BRF0 55 1980 1,190,332 1,190,332 843 1412138 4,030 4,781 0.003 15740 18673 0.013 1274 1511 0.001
BR# 56 1981 1,264,660 1,264,660 86.0 1470142 3,620 4,208 0.003 17128 19911 0.014 528 614 0.000
2k 57 1982 1334725 1334725 85.6 1558557 3,400 3970 0.003 16479 19243 0.012 5973 6,975 0.004
BR# 58 1983 1,379,295 1,379,295 85.0 1623355 3,060 3,601 0.002 16391 19291 0.012 3,108 3,658 0.002
2E] 59 1984 1426840 1426840 86.4 1651293 2,754 3,187 0.002 17071 19,756 0.012 734 849 0.001
BBF 60 1985 1514860 1,514,860 85.3 1,776,877 2,760 3237 0.002 16941 19871 0.011 918 1,077 0.001
2k 61 1986 1585126 1585126 850 1865607 2,732 3215 0.002 18211 21433 0.011 622 732 0.000
BRF0 62 1987  1,686908 1,686,908 86.3 1954446 3443 3,989 0.002 21358 24745 0.013 136 158 0.000
BRFN 63 1988 1,869,174 1,869,174 88.1 2,120,747 2921 3314 0.002 21,724 24,648 0.012 330 374 0.000
Ed53 1 1989 2,097,708 2,097,708 927 2,264,001 2,806 3028 0.001 23648 25523 0.011 1,196 1,291 0.001
FAL 2 1990 2,244,081 2,244,081 9.1 2334786 2,920 3,038 0.001 24798 25800 0.011 378 393 0.000
FAL 3 1991 2,277,020 2,277,020 98.8 2304529 2,620 2,652 0.001 27235 27,564 0.012 225 228 0.000
TR 4 1992 2352892 2,352,892 100.2 2347071 2,989 2,982 0.001 26709 26643 0.011 74 74 0.000
FR 5 1993 2,557,256 2,557,256 100.4 2,546,047 3,400 3,385 0.001 26840 26,722 0.010 614 611 0.000
TR 6 1994 2544442 2544442 1009 2521226 2,829 2,803 0.001 22764 22,556 0.009 5874 5,820 0.002
FAL 7 1995  2,655991 2,655,991 1013 2,621,770 389 384 0.000 22689 22,397 0.009 15880 15675 0.006
FR 8 1996 2491301 2,491,301 1013 2,459,359 74 73 0.000 15802 15599 0.006 5,683 5,610 0.002
AL 9 1997 2412653 2,412,653 1021 2,362,091 15 15 0.000 12608 12344 0.005 761 745 0.000
FER 10 1998 2588102 2,588,102 100.4 2578253 0 0 0.000 11526 11482 0.004 540 538 0.000
FAL 11 1999 2,624,944 2,624,944 99.4 2640313 0 0 0.000 9,112 9,165 0.003 3,168 3,187 0.001
Ed5 12 2000 2642839 2,642,839 99.8 2648345 0 0 0.000 8811 8,829 0.003 738 740 0.000
TR 13 2001 2704254  2,704254 98.0 2,759,560 0 0 0.000 6,377 6,507 0.002 318 325 0.000
FAL 14 2002 2720339 2,720,339 9.9 2,807,422 0 0 0.000 7,597 7,840 0.003 232 239 0.000
FAL 15 2003 2,603,108 2,603,108 97.5 2,669,940 0 0 0.000 4172 4279 0.002 88 20 0.000
FAL 16 2004 2652993 2,652,993 98.6 2,690,810 0 0 0.000 3238 3,284 0.001 301 305 0.000
FR 17 2005 2633213 2633213 100.0 2633213 4 44 0.000 3221 3221 0.001 132 132 0.000
FrL 18 2006 2802544 2802544 1017 2,755,697 164 161 0.000 2,520 2478 0.001 21 21 0.000
FER 19 2007 2761741 2,761,741 1042 2650423 180 173 0.000 1,869 1,794 0.001 338 324 0.000
TR 20 2008 2685590 2685590 1082 2482061 80 74 0.000 2,263 2,091 0.001 196 181 0.000
TR 21 2009 2942794 2,942,794 1049 2805333 200 191 0.000 1,969 1877 0.001 107 102 0.000

7% & (1961-1980) 21186298 E@ERtE 216902  0.010

FFH% & (1972-1996) 46,260,452 10,845 #akKk 505084 0.011

FF{% % (1961-1970) 7056919 EEEARIE 147690  0.021 20,203

14,769
[ s2)
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