fEHTERFUFCE  H/I05 2000

HERKCEHEHEOLEMICE T 5
E O {2 ot - B othoF B

A Study on the Stability of Probability Estimation Values in
Hydrologic Events

Nobutada Takase and Tosiaki Tanaka

On the stability of probability estimation values in the hydrologic events, we study by
means of using Annual Exceedance Series (AES) data as well as Annual Maximum Series
(AMS) data. According to the study results, in case of considering from a stability of prob-
ability estimation values, although there is little to choose between the two, AMS data con-
form well to the logarithmic normal distribution as compared with AES data.

The results obtained here would contribute much to the rationalization of water works de-

sign in Japan.
1. RC®HIC

KX, —BNC R ARCES T 2 HESYERO—FETH 54, KLFTEIK EF)IIET
BEONEICHI > T, KXBOBIKEE T OFAHE OBRICEE L T, HaTrILES EORES &
N3 EMREV. DAEECBVTIE, O&DSHEGHEB AR, 190 FROAKR (8 -
EHOSOMEEEDELTYY, ZLOMFEMSBEINTEL, Lrl, IhF TOKXHEEIFN
FHiE SHEE I N D HERAXEOEICH LTI, MESLDRIRVDTHEN 20—
HEINEBERAXBOZEHOMESS T oD, +HbL, KXBERIPEREINTLSE, £
DOERRE, HEERODENRIZ D, HRKILBOHEBENIEDL > T 5 ETH S48, HRKNE
WK TEEIC BT 2HEBEREDRABTH S EE2EX 5L, BRUERL THIMERMBERL
Td, FIKXBOWEBENBARECEHGLLEV I EAHENSE, TSR -FHKY i, COkHNIE
G S, HRAHOFEHES LT, BRAKXBEOEHME L ANLHEERREL TV,
BB, SHICBTIERTEOZ L BBEERAHNRE LLbDOTHD, TOHMOBERIRZEEA
FHOLORTWLWRWERIRTS 5205, ERAEL EBEERLAOER W THRKXEEHR
L, ZOREHRICOVTKRIITE2ILEIREFETCHESERL L bbb, KRR, oK
5IEED S, EROBERAMEER T T HEEBEER 6 HVT, BRKEREED
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LRI DOTHERG L, BELLbDTH 5.
2. BOWokXEHOMLE

KCERHS, BlHE 2 FRIICES L Tl &b D TH D08, KK THV 20D, fiHE
I AMEEFR (Annual Maximum Series, AMS) & fiEH @ EE ¥ (Annual Exceedance Series,
AES) TH 5. WHRANMEERNE, | FHOohToRKELXTEED EFbDT, LichisT,
BRI ERNC B U 2 TFRER U Th 5. MFERBEERZ, & 245U Lok o
SRNEIDNRICERMERN E TAMHT 2 H1ETH 5.

AW TH O 2 KCERHS, IFEICBBITFER o2 It A ic B 3 &R0 0K B &R
(1886 4> 5 1997 4 £ T 112 5L, HATEm) TH B4, £—1 N l) OO T, AMS
(FiFRAME) & AES (B HGEME) BRPKEZSOIHIRER TV S,

£—1Wol) AMS & ALS &¥}
(mm)
Order| AMS | AES |Order| AMS| AES |Order| AMS| AES |Order] AMS | AES |Order] AMS| AES

1| 234.4] 234.4 26) 112.5] 115.1 ol| 96.0] 100.9) 76| 76.5] 91.7] 101} 62.5| 85.7
2| 187.5] 203.8f 27| 112.2| 113.5 02| 95.9] 100.5) 77| 76.0] 91.5| 102| 61.5| 85.6
3 181.5] 187.5 28| 112.0] 112.5 93| 93.1] 100.5] 78| 75.7| 91.4] 103| 60.7] 85.5
4| 178.5] 181.5 29| 110.7] 112.2 o4| 91.7) 100.4 79| T74.5] 91.0] 104] 60.2] 85.4
o 167.0] 178.5] 30| 109.5| 112.1 on| 91.5| 100.3| 80| 74.2] 90.6] 105! 59.4| 85.1
6] 158.5| 167.0, 31| 109.4| 112.0 06| 91.0] 100.0) 81| 74.0) 90.6] 106] 59.3] 85.1
7| 156.3| 158.5 32| 109.0| 111.8 o7| 90.5] 99.8] 82| 73.4] 90.5/ 107 55.9/ 85.0
8| 185.7] 166.3 33| 108.1] 110.7 o8| 90.4, 99.0) 83] 72.9] 90.4] 108| 52.3| 85.0
9] 147.3| 165.7 34| 108.0| 109.5 09 90.0] 98.6| 84| 72.5] 90.0/ 109/ 51.0| 84.4
10| 146.8| 147.3] 35| 106.4| 109.4 60| 88.6) 98.0 85| 71.7; 89.8] 110| 49.2| 84.2
11 144.5]| 146.8) 36| 104.5| 109.0) 61| 87.9| 97.8] 86| 71.6| 89.6/ 111| 46.0! 84.0
12| 137.5) 144.5| 37| 103.9| 108.1 62| 86.5] 96.9] 87| 70.5| 89.5| 112] 44.0/ 83.0
13| 137.1 142.7 38| 102.7| 108.0) 63| 85.7] 96.8] 88| 70.1] 89.3
14] 133.2) 137.5] 39| 101.8| 106.5 64| 85.1] 96.5) 89| 69.4] 88.6
156} 131.7| 137.1 40| 101.3| 106.4 65| 84.4] 96.4 90| 69.2] 88.1
16| 131.2] 133.2 41] 101.0] 104.5 66/ 84.0] 96.0f 91 69.0] 87.9
17| 130.8] 131.7 42| 101.0] 104.5 67 81.1] 96.0] 92| 67.9] 87.7
18| 130.5| 131.2 43| 101.0{ 103.9| 68 80.8] 95.9/ 93| 67.3] 86.7
19| 122.4] 130.8] 44] 100.9] 102.9 69/ 80.8 95.4 94 66.2] 86.5
20} 121.91 130.5 45| 100.5| 102.7 70, 80.5] 95.3] 95| 65.5| 86.1
21 120.9| 122.4 46| 100.3] 101.8] 71| 80.5, 94.0] 96/ 65.0| 86.1
22| 120.7] 121.9 47 99.8| 101.3 72] 80.3] 93.4 97, 64.7] 86.0
23| 116.5] 120.9] 48| 99.0] 101.0 73] 80.0] 93.1 98] 64.3] 86.0
24| 115.1| 120.7 49| 98.0) 101.0] 74| 79.5] 92.8] 99| 63.9] 86.0
26| 113.5] 116.5 50| 96.8] 101.0 75] 78.0 92.5/ 100] 63.4] 85.8
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3. BITRER

-1 (Na1) W&, £RWICBT LR (18864F » 5 1997 F £ TD 112 FER]) OB » 5
i L7c AMS EAES %%, £—1 (Noll) &, [E U< 1886 4> & 1965 4E & T 80 £ERHI
BIFBEERORS, Z—1 (NIl &, [T < 1886 5Eh 5 1925 4FE % T 40 FERIc B 2 [ G
EloZFch 305, chosoBRNC-> VT, BEIB T 3R B ORENSIEFGHtF0 &
WkB~=Xv e+ 7oy b (HazenPlot) & F—< X+ 70y + (Thomas Plot) & b RS
B, ZOMRITEM GEER) OREMHICOVTHIRLER L EENE - 2ITREATVL S,

Z—1WNal) AMS & AES &X}

(mm)
Order | AMS | AES | Order | AMS | AES | Order | AMS | AES | Order | AMS | AES
234.4| 2344 211 110.7) 112.2 41 90.4] 99.0 61 70.1 89.6
178.5] 203.8 221 109.5] 112.1 42 90.0{ 98.6 62 69.4 89.3
156.3| 178.5 231 109.4] 112.0 43| 88.6/ 67.8 63 69.2 88.6
155.7] 156.3 241 108.1] 111.8 441  85.7 96.9 64 67.8] 88.1
147.3] 155.7 25 106.4| 110.7 45|  85.1 96.8 65 67.3 87.7
146.8] 147.3 26f 103.9] 109.5 46| 84.4 96.4 66| 66.2 86.7
137.5| 146.8 271 102.7| 109.4 47|  81.1 95.9 67 65.5 86.1
137.1] 1427 281 101.8] 108.1 48| 80.8) 95.4 68 64.7 86.1
133.2] 137.5 291 101.3] 106.4 49| 80.8] 95.3 69 64.3 86.0
10| 131.7] 137.1 30/ 101.0f 103.9 50| 80.3 93.4 70 63.9] 85.8
11{ 131.2] 133.2 31/ 100.9] 102.9 51 80.0) 93.1 71 62.5 85.7
12/ 130.8] 131.7 32| 100.5] 102.7 52| 176.5 92.8 72 61.5 85.6
13] 130.5] 131.2 33| 100.3] 101.8 53] 76.0] 91.7 73 60.7 85.4
14| 122.4] 130.8 34 99.8| 101.3 54| 75.7 91.4 74 60.2 85.1
15 121.9] 130.5 35 99.0; 101.0 b5 74.2] 91.0 75 59.4 85.1
16| 120.9] 122.4 36 96.8] 100.9 56| 73.4] 90.6 76 59.3 85.0
17] 120.7] 121.9 37 95.9] 100.5 57 72.91  90.6 77 55.9 84.4
18/ 115.1] 120.9 38 93.1] 100.4 58] T71.7 90.4 78 52.3 84.2
19 112.2] 120.7 39 91.7] 100.3 59| 71.6] 90.0 79 51.0/ 82.8
201 112.0/ 115.1 40 91.0] 99.8 60| 70.5| 89.8 80 49.2 82.7

OO0 ||| | jCODD |

Z— 1 (Nell) AMS & AES &¥}

(mm)
Order | AMS | AES | Order | AMS | AES | Order | AMS | AES | Order | AMS | AES
156.3| 156.3 11} 110.7{ 112.2 21 90.4 95.4 31 71.7 88.6
146.8| 146.8 12| 106.4] 110.7 22 88.6 95.3 32 71.6 88.1
131.2| 142.7 13| 101.8] 106.4 23 85.7 93.4 33 70.5 86.7
130.5| 131.2 14| 100.5| 101.8 24 85.1 93.1 34 70.1 86.1
122.4] 130.5 15| 100.3] 100.5 25 80.8 92.8 35 69.4 86.0
121.9| 1224 16 99.8/ 100.4 26 80.8 91.7 36 67.9 85.7
120.9| 121.9 17 99.0/ 100.3 27 80.3 91.0 37 67.3 85.6
120.7| 120.9 18 93.1 99.8 28 76.5 90.4 38 65.5 86.4
115.1] 120.7 19 91.7 99.0 29 76.0] 89.6 39 62.5 85.1
112.2] 115.1 20 91.0 96.4 30 75.7 89.3 40 51.0 84.2

OO0 N[O k=W DD
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-2 HEERHREM

DO~N—=Xv 7oy b (mm)

MRl | A0FERT (No. 1) 8OFFRT (No.2) | 1124ER) (No.3)

HERAE AMS AES AMS AES AMS AES
30 4 145.9 138.4 161.9 1567.0 165.3 1565.9
50 154.3 143.7 173.6 164.7 177.5 163.4
80 162.0 148.3 184.2 171.7 188.5 170.1
100 4 165.6 150.5 189.2 174.9 193.8 173.3
@r—<Z 7oy b (mm)

fER) | A04ERT (No.1) 804Ef] (No.2) 1124ER3 (No. 3)
M RAE AMS AES AMS AES AMS AES
30 & 150.7 141.4 156.8 159.6 168.3 157.8
50 4F 160.1 147.2 178.2 167.8 181.1 165.7
80 4 168.6 152.3 189.6 175.1 192.8 172.7
100 4F 172.6 154.6 195.0 178.6 198.3 176.0
4. BbYIC

AT ORNTFER & 0 HERKEBHEBORENR LV HOBA»SBET 5 L, BHllERE (B
AEED) PEAL CHHERHBHEOEFHINESVIETHEH, £— 313K — 210k 3 100 £
FEODOEQD F oy P HECLBEEETHY, () WET I 40 FROBERE O CHERE
BLUAEHEEE, FFnBREE)E LA TH Y, thoMRFEICBVTD, ORI
BEAEEDLLBWI bbb, COEM»LAT, WEH (AMS & AES) OBFH A ¥k %
CEREFICREE EbNEH, AMS 13 AES ICH~NTEHEM EER) BRECERshTS
0, FHEOIE LD A5 RTEHORMA S IIAEREEZ SN S, £, MEEHS s
TEHEAEFIE LT, K- 1 BLOK— 2 SRHBEERK L 112 FH (50D w803, thz
ho AMEBEB LU AESEREZ 70 5 b LcbDOD 20Tdh b4, thofificoVWTHEL
B Tho, Fou b LAESEAHEBICEWERTHEATHWS &DIE EXEIERS ot 518
BEORBWIEEFEZL B L, AMSERTO oy FAIEFICRIFTHEI LN E I EMD,
WERDERKE (AMS) OHIC K ZHRHEEHEEIAEAERUEAHETHELOIELNS.

#—3 K- 200LQIT& 3 100 FEHRTEMBOTHEE

(mm)
404Efs] (No. 1) 804ER (No.2) 1124ER3 (No.3)
AMS 169.1 (1.00) 192.1 (1.14) 196.1 (1.16)
AES 152.6 (1.00) 176.8 (1.16) 1747 (1.14)

() C ) WEFI 40 4ER] (No 1) BRI ZBEHE (1.00) & L7 otbe Ry
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