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M434(1910) 2EMNBRKEZ ST, BEEUTHEICERAKAESRE S—HEKTERET
T10 £(1921) HEHAKETERE
1927 M. Fréshet, 1928 R.A. Fisher and L.H.C. Tippett, 1943 Gnedenko IREEERDHE
BIERICIFIDDOENMNG > T, hD, ZThUTimun,
S8%(1933) MFFAKAERICRL D LARSREIC L D BE=HAKETEIRE
S9F(1934) KERLLHES
SDEXIBA OB, KBS EDERO S BEEERD DDE I IERE20FIC1LOHE C 2REDHKDKA(ETR KHKA)LDI0cmU LZEXEETZELT
w3
EKIFEEOHRKREE LT} BEOREREZRAE TN AEORRF ZIEHEROBRLD10FEICIERI Z2EEDHRKRETRIETZILHH
%5ELTW3 (1LA,1999)
BUEERFR T ZDEEBIEZ B2 HADFEELLARINE T, ZOEICHEOREL
19455, 474, 48F L1910FICIEET 2 RKEDVHEHRNWTIET D, ZOX G & U THERDAN [BEFTBEIZIEA U e, TE 2 72 1 T | D HkiE Z 8
1} % 1z 6, Bkt ekt Zx E M ETREBICETE I T WA, £/, ZBHNY LADEE - BN Tbhhic
S25%E(1950) HZKE DAKFEICHITZHEARELCOVWT—FTRINZHLELT—) HEX BXARROFSEA FH (1947) %EH
S275(1952) HKHIEX NUERIIFERKR) HR EEIRIEBKFEZERNICL, 22D DEREEDH ZEEETERT 21,
BAERKHEKICHEZZBVLWTWS BEXKICFEAREZSI < AEEER

1955 Jenkinson  —f%1&{E 4> 75 (generalizedextreme- value distribution)
1956 AE kB "BEIHEZO—@EE WERESHARS L ONEIBRES HBEY
1958 E.Gumbel “Statistics of Extremes”
1958 TEREE) I BHERAMTEE, &lE

THEERETE M A57E & U TIEFuller, Hazen, Foster, Goodrich, Slade, Kimball, &3, Gumbel&E D /575, JEREUE E MR B S NFH U WREN R INTE
LHhLWG NOBEEHEE—ROREERETZICESHBVWNIBEDE CEZ2EHEZHAOERD TRIED EXIEE, FRENMERKICAES EW
SEHDH EICHET %H,GumbeliElIC K BH,H 2 WEHE EiiCHazenD 7Oy 74 VI RY Y ayzAWT7OY b U, FEDR% 5| < EREZ AL
ZEBEN LW T2 U, BIEEIFED IR WICEF TH 20 eSS ICRIT, BEREICZ LWRENH )
1958ILA=ER Bl T3,
Fullerd® 7535, IEAR /0, SERIER 7575, 5 H%, HazenfR (I EFERAR) IC & 2 57E 8 L U'Gumbel D AR AM16EICH Iz > THIASTNTWS. 7%4dH,GumbelD
FEICDWTIIBERRICED < D &5
1961 AE B HFHRA{E(AMSAnnual Maximum Series)& 1 & IEBEE(POT) BRI O EFRMBER L ISAGIZ R U I
1963 fIR MMBEHETF) B
1964 BE B TKSUHEETER
1970 EHER, AEREBE AKX
1974,1975 Balkema and de Haan(1974) & Pikands(1975) —fi&/{L — k2 DEH
1979 Greenwood 5 PWM(FERINEER) A% 125
1988 £ - @i 2HETIOFEEEE L TCHEEDAHA TR ERAKNEOTEEEERIT RE

SLSC (Standardized Least Square Criterion)

1990 £ - mfe SRENBIER S, GumbelD T —MIBEN OREEHEEE | IMERDIZELEREDN & L

Mann-Kendallf®E ICc K 5 kb L > K D

a special case of Kendall' s Correlation Coefficient with independent variable of t(time)

Mann - Kendalll#i/E 13 b L ¥ P20 2 b T ISR RINERO F LY FEMET 2/ V7 X Y v 7R GETH S,
RME DI Ho & RSZARBH IZL TIOR8 D TH 5,

Ho :nflD 7 =% {x1,x2, ..., x,} DL T —DRERFAIC L 72059 .

Hy :of D7 =% {x1,x2, ... , xp} DI —DIER A L 723D 7\,
Mann - Kendallii7E I B\ TiE, XX TEZ SN2l EZZ2EHT 5.

n-1 n
S= sign(xj —-xi) a
= j;l

1 6>0

sign(6) = {0 6=0 2
-1 <0

S IEMHEMNICIERSAE L, P ToirRE) I n s,

n(n—-1)2n+5)—y", ee;—1) 2¢;+5)

Var(S) =
18
1 $>0
Var(s)
Z=40 S=0 (€)]
1 s<o0

Var(s)

I, eld T AN & &, WU L CHBT 2B ERL, mizZzofi#ieRT. X @) TRIND21E n VNS WEETHIER
IICEEHE AR TH Z 2 EPRINTR D,
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RunLengthEncode: :usage =

'RunLengthEncode [dataseries] &, —&DY X FDHTEFE LU TRUEI WL D HZIEIC (E, < B DY RANTRY . ";

RunLengthEncode[x_List] := {First[#], Length[#]} & /@ Split[x];
MannKendall: :usage =

"MannKendall [dataseries] (3z{H%3RJ .MannKendall [dataseries,True] [3zfH,s,s/p, HEZERT . |2|<1.96D & = [FIREIREEH,

BREHINBL.

JRERGH, : nfDT—F (%1, x2, ..., x,} DHITA—OEERRICLENS. MHILREH,

: fdDF—F (x1, x2, ..., %} DEA—OERSHICLEDHDEWN, ";

MannKendall[x_List, ansfull_: False] := Module[{n = Length[x], SRunLen, Vs2, S, Z2, D, tt2, ttti},

SRunLen = SortBy [RunLengthEncode[Sort[x]], Last] [[All, 2]];
ttti=# (#-1) (2# +5) & /@ SRunLen // Total;
tt2 =% (#- 1) & /@ SRunLen // Total;

1
Vs2= — (n(n-1) (2n+5) - ttti);
18

n-1

s=kZ, D sign[x[[31] - x[[k]1];

=Tjske1
S - Sign[S]

7

22
Vs2

1 1 1
D= —n (n-1) - —tt2 —n(n-1) ;
2 2 2

If[ansfull, {zz, s, s_, VSZ} /I N, N[ZZ]”;
D

N L > REHEDEH

IREBODER
SREBOFRARPERAEFIERDE S EBND
ERHIRRT DWebsite & DERD A

EHMREN - Import [

In[5]:=

In[6]:=

In[7]:=

In[8]:=

Out[8]=

"http://www.data.jma.go.jp/obd/stats/etrn/view/annually s.php?prec_no=74&block_no=47893&year=&month=&day=&view=",
"Data"];

FEIEMNTL B [data_] := {{data[[1]]}, data[[2]]};

Needs["PlotLegends™ "]

FZFMTLL< B /e BAMRER[[2, 2, 2, 5;;, {1, 5}]]

{{{1886}, 117.4}, {{1887}, 211.8}, {{1888}, 160.5}, {{1889}, 159.6}, {{1890}, 293.1}, {{1891}, 171.9}, {{1892}, 186.8},
({1893}, 180.4}, {{1894}, 129.}, {{1895}, 127.7}, {{1896}, 171.8}, {{1897}, 239.9}, {{1898}, 199.8},

{{1899}, 254.9}, {{1900}, 241.7}, {{1901}, 160.2}, {{1902}, 170.4}, {{1903}, 183.9}, {{1904}, 139.4},

({1905}, 114.8}, {{1906}, 200.3}, {{1907}, 178.5}, {{1908}, 168.5}, {{1909}, 126.5}, {{1910}, 119.9},

({1911}, 231.7}, {{1912}, 246.}, {{1913}, 156.8}, {{1914}, 239.1}, {{1915}, 155.8}, {{1916}, 231.3},

({1917}, 170.7}, {{1918}, 195.4}, {{1919}, 184.4}, {{1920}, 364.3}, {{1921}, 101.}, {{1922}, 260.}, {{1923}, 138.6},
({1924}, 113.6}, {{1925}, 343.5}, {{1926}, 165.8}, { {1927}, 161.6}, {{1928}, 199.9}, ({1929}, 130.4},

({1930}, 125.8}, {{1931}, 162.4}, {{1932}, 209.6}, {{1933}, 169.4}, {{1934}, 123.5}, {{1935}, 184.4},

({1936}, 158.5}, {{1937}, 172.5}, {{1938}, 239.4}, {{1939}, 254.1}, {{1940}, 112.4}, {{1941}, 148.9},

({1942}, 135.6}, {{1943}, 204.5}, {{1944}, 149.1}, {{1945}, 173.4}, {{1946}, 291.3}, ({1947}, 218.4},

({1948}, 226.1}, {{1949}, 236.7}, {{1950}, 211.7}, {{1951}, 166.3}, {{1952}, 151.6}, ({1953}, 218.},

({1954}, 263.2}, {{1955}, 194.6}, {{1956}, 370.8}, {{1957}, 173.7}, {{1958}, 129.6}, {{1959}, 161.9},

({1960}, 158.}, {{1961}, 190.8}, {{1962}, 175.8}, {{1963}, 203.3}, {{1964}, 76.2}, {{1965}, 194.}, {{1966}, 260.2},
({1967}, 155.9}, {{1968}, 174.5}, {{1969}, 162.5}, {{1970}, 176.5}, {{1971}, 290.5}, {{1972}, 337.}, {{1973}, 122.},
({1974}, 155.}, {{1975}, 294.5}, {{1976}, 524.5}, {{1977}, 126.}, {{1978}, 249.5}, {{1979}, 136.}, {{1980}, 221.},
({1981}, 136.}, {{1982}, 191.5}, {{1983}, 144.5}, {{1984}, 216.}, {{1985}, 175.5}, {{1986}, 111.}, {{1987}, 157.5},
({1988}, 265.}, {{1989}, 162.5}, {{1990}, 196.5}, {{1991}, 114.5}, {{1992}, 180.}, {{1993}, 193.5}, {{1994}, 158.},
({1995}, 209.5}, {{1996}, 121.}, {{1997}, 213.5}, {{1998}, 628.5}, {{1999}, 216.5}, {{2000}, 210.5}, {{2001}, 230.},
{{2002}, 105.5}, {{2003}, 153.5}, {{2004}, 243.5}, {{2005}, 172.5}, {{2006}, 187.5}, {{2007}, 315.},

({2008}, 230.5}, {{2009}, 142.}, {{2010}, 236.}, {{2011}, 160.}, {{2012}, 223.}, {{2013}, 196.}, {{2014}, 372.0 ]}}
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Info]:= DateListPlot[FZFMTL <% /e BABMRER[[2, 2, 2, 57, {1, 5}11,
PlotRange - All, FrameLabel - {"year" , "BKE [mm] "} , PlotLabel - "f&#l ﬁ&*ﬂﬁ?ﬁi"]

B FRAARKE
T T T T T ]
600 [ E
500 [ N
T 400 [ .
£ ]
outfe] o ]
utfol= ¥ 300 .
& ]
m 4
200 | 1
100 f B
ot ‘ ‘ ‘ B

1900 1950 2000
year

In[10]:= MannKendall [RAIMIR&ERI[[2, 2, 2, 5;; -2, 5]]]

Outf10]= 1.1205

INIFERKES % TRERKDVEASINBVNC EICBZ.IRDE, FRAHNEREERESOHETH 5.

DWTIZ, FHRURIC DL TMannKendallt& EZ 175

In[11]:= MannKendall /e {®iBREM[[2, 2, 2, 5;; -2, 8]]}

Out[11]= {8.90286}

In[12]:= MannKendall [BAIMm®RI[[2, 2, 2, 5;; -2, #]]] & /@ {8, 9, 10}

ouf12]= {8.90286, 8.0342, 8.17325}
INIFERKES % TRERHANEHNIND Z LICRD. ThbE, VRRBERICIEML TWS EBIRTE 3.

In[13]:= DateListPlot[FZIEIMTL < 3 /e WAERER[[2, 2, 2, 5;; -2, {1, 8}]], GridLines - {Automatic, {15, 16, 17, 18}}]

18.0 |-

PR

1751

16
Out[13]=
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16.0 |-

.

155

TR |

145|

1 1 |
1900 1950 2000



201412088 RKEDHNHEBEpPUb.nb

In[14]:= DateListPlot [Map[FZIEMTL <3, {WABERERI[(2, 2, 2, 5+75;; -2, (1, 11}]], BARER (2, 2, 2, 575 -2, {1, 9}1],
BAMRER (2, 2, 2, 555 -2, {1, 8}]], MABERERI (2, 2, 2, 557 -2, {1, 10}]11}, {2}],
GridLines -» {Automatic, Automatic}, PlotRange » {10, 40}, PlotStyle » {Red, Orange, Black, Blue},
PlotLegend » {"EHZERE", "HRROFTY", "HFHOETY", "AREOFEFHY"],
LegendPosition - {1.1, -0.4}, LegendSize » {0.8, 0.9}, Joined » {True, True, True}]
40 : e
3¢ W‘V — EBBSE
30 -
] BEEOEFE
251 !
Outl14)= | |— BTHosT
20 - 3
M‘mei —— HREOEF
15 | 1
0 fh L i L L L 1 L i

B |

Cl

e

ERERPHRENICERISINCERNDS S, BRNARKEX LIEIRIMED C &2 ZNZNBAE,
B A —ER DR KEILERAKME(Annual Maximum Series, AMS) & i (Eh, XHARKXED—DT

XME, Ffcld—

H%. AMSIEERDBWAERSZRRI &

FRAAFIRECFRAREBKBRIFRRETSH S,

EHRE DM AEZ X7 8

FR/JVE & LY,
R KEE WS,
Mo &L EDNS.

FREKEIFBETIFAR,

BEdamitiEsiFia2HME D RRS & AMS

NS EHETIEBEE LR

aMsH®E2day

in[15;:= AMSH®2day = {{{1952, 7, 10, 0, 0, 0."}, 170.3"}, ({1953, 9, 24, 0, 0, 0."}, 245.5"}, {{1954, 9, 17, 0, 0, 0. }, 116.3"},
({1955, 8, 21, 0, 0, 0."}, 80.80000000000001"}, {{1956, 9, 25, 0, 0, 0."}, 105.6°}, ({1957, 6, 26, 0, 0, 0.}, 127.5"},
{{1958, 8, 24,0, 0, 0.7}, 88.9°}, {{1959, 8, 12, 0,0, 0.7}, 305.87}, {{1960, 8, 29, 0, 0, 0.7}, 327.57},
{{1961, 10, 26, 0, 0, 0.7}, 224.60000000000002"}, {{1962, 6, 9, 0, 0, 0.7}, 97.19999999999999"},
({1963, 6, 13, 0, 0, 0."}, 62.4"}, {{1964, 9, 24, 0, 0, 0. }, 100.69999999999999"},
({1965, 9, 16, 0, 0, 0.}, 279."}, {{1966, 9, 17, 0, 0, 0.}, 129.2"}, {{1967, 7, 8, 0, 0, 0."}, 155.°},
{{1968, 8, 28, 0,0, 0.7}, 72.7"}, {{1969, 6, 25,0, 0, 0.7}, 125.1°}, {{1970, 6, 14, 0, 0, 0.7}, 158.37},
{{1971, 8, 30, 0,0, 0.7}, 177.6}, {{1972, 9, 15, 0, 0, 0.7}, 202.5"}, {{1973, 10, 12,0, 0, 0.7}, 70.97},
({1974, 9,8, 0,0, 0."}, 88.1%}, {{1975, 8, 22, 0, 0, 0.}, 160.4"}, {{1976, 9, 8, 0, 0, 0."}, 127.60000000000001" } ,
{{1977,9, 28,0, 0, 0.7}, 92.6°}, {{1978, 6, 21, 0, 0, 0.7}, 95.47}, {{1979, 6, 28, 0, 0, 0.}, 140.1°},
{{1980, 11, 21, 0,0, 0.}, 69.5"}, {{1981, 6, 25,0, 0, 0.7}, 72.4~}, {{1982,7,31,0,0,0.7}, 179.37},
{{1983, 9, 27,0,0, 0.}, 204.9°}, {{1984, 6, 25,0,0, 0.7}, 71.°}, {{1985, 6, 24,0, 0, 0.}, 108.97},
({1986, 7. 9,0,0,0. 1, 76.8°}, ({1987, 7, 18, 0, 0, 0.1, 110.8"}, {{1988, 7, 14, 0. 0, 0.}, 144.60000000000002" } ,
({1989, 9,2,0,0, 0.}, 203.5°}, {{1990, 9, 18, 0, 0, 0."}, 187.6"}, {{1991, 9, 30, 0, 0, 0.}, 80.69999999999999"},
{{1992, 8,18, 0,0, 0.7}, 175.9°}, {{1993, 6, 29,0, 0, 0.7}, 107.9°}, {{1994, 9, 15,0, 0, 0.7}, 97.97},
{{1995, 5,11, 0,0, 0.7}, 218.5"}, {{1996, 8, 27,0, 0, 0.7}, 223.8"}, {{1997,7,26,0,0, 0.7}, 149.97},
({1998, 10, 16, 0, 0, 0.}, 169.8"}, {{1999, 6, 29, 0, 0, 0."}, 106.89999999999999" } ,
({2000, 9, 11, 0, 0, 0.}, 138.3"}, {{2001, 8, 21, 0, 0, 0.}, 133.79999999999998" } ,
{{2002,9,6,0,0,0 \}, 63.5"}, {{2003,8,8,0,0,0.°}, 93.10000000000001"}, {{2004, 10, 19, 0, 0, 0.7}, 217.7"},
{{2005, 7,3, 0,0, 0. }, 114.4%}, {{2006, 7, 17,0, 0, 0.7}, 193.7°}, {{2007,7,12,0,0,0.7},76.57},
({2008, 6, 19, 0, 0, 0."}, 85.10000000000001"}, {{2009, 10, 7, 0, 0, 0.}, 92.9769"},
({2010, 7, 13, 0, 0, 0.}, 169.1573}, {{2011, 9, 20, 0, 0, 0. }, 189.62099999999998"},
{{2012, 6,16, 0,0, 0.}, 94.4328"}, {{2013,9, 15,0, 0, 0.}, 340.9286"}}

Out[15)= {{{1952, 7, 10, 0, O, 0.}, 170.3}, {{1953, 9, 24, 0, 0, 0.}, 245.5},
{{1954, 9, 17, 0, 0, 0.}, 116.3}, {{1955, 8, 21, 0, 0, O.}, 80.8}, {{1956, 9, 25,0, 0, 0.}, 105.6},
({1957, 6, 26, 0, 0, 0.}, 127.5}, {{1958, 8, 24, 0, 0, 0.}, 88.9}, {{1959, 8, 12, 0, 0, 0.}, 305.8},
({1960, 8, 29, 0, 0, 0.}, 327.5}, {{1961, 10, 26, 0, 0, 0.}, 224.6}, {{1962, 6, 9, 0, 0, 0.}, 97.2},
{{1963, 6, 13,0, 0, 0.}, 62.4}, {{1964, 9, 24,0, 0, 0.}, 100.7}, {{1965, 9, 16, 0, 0, 0.}, 279.},
{{1966, 9, 17,0, 0, 0.}, 129.2}, {{1967, 7,8, 0,0, 0.}, 155.}, {{1968,8, 28, 0,0, 0.}, 72.7},
({1969, 6, 25, 0, 0, 0.}, 125.1}, {{1970, 6, 14, 0, 0, 0.}, 158.3}, ({1971, 8, 30, 0, 0, 0.}, 177.6}
({1972, 9, 15, 0, 0, 0.}, 202.5}, {{1973, 10, 12, 0, 0, 0.}, 70.9}, {{1974, 9, 8, 0, 0, 0.}, 88.1},
{{1975, 8, 22, 0, 0, 0.}, 160.4}, {{1976, 9,8, 0,0, 0.}, 127.6}, {{1977, 9, 28, 0, 0, 0.}, 92.6},
{{1978, 6, 21,0, 0, 0.}, 95.4}, {{1979, 6, 28, 0, 0, 0.}, 140.1}, {{1980, 11, 21, 0, 0, 0.}, 69.5},
({1981, 6, 25, 0, 0, 0.}, 72.4}, {{1982, 7, 31, 0, 0, 0.}, 179.3}, ({1983, 9, 27, 0, 0 0.}, 204.9},
({1984, 6, 25, 0, 0, 0.}, 71.}, ({1985, 6, 24, 0, 0, 0.}, 108.9}, {{1986, 7, 9, 0, 0, 0.}, 76.8},
{{1987, 7, 18, 0, 0, 0.}, 110.8}, {{1988, 7, 14, 0, 0, 0.}, 144.6}, {{1989, 9,2, 0,0, 0.}, 203.5},
{{1990, 9, 18, 0, 0, 0.}, 187.6}, {{1991, 9, 30, 0, 0O, 0.}, 80.7}, {{1992, 8, 18, 0, 0 0.}, 175.9},
({1993, 6, 29, 0, 0, 0.}, 107.9}, {{1994, 9, 15, 0, 0, 0.}, 97.9}, {{1995, 5, 11, 0, 0, 0.}, 218.5},
({1996, 8, 27, 0, 0, 0.}, 223.8}, {{1997, 7, 26, 0, 0, 0.}, 149.9}, {{1998, 10, 16, 0, 0, 0.}, 169.8},
{{1999, 6, 29,0, 0, 0.}, 106.9}, {{2000, 9, 11, 0 0,0.},138.3}, {{2001, 8, 21,0, 0, 0.}, 133.8},
{{2002,9,6,0,0,0.}, 63.5}, {{2003,8,8,0,0,0.},93.1}, {{2004, 10, 19,0, 0, 0.}, 217.7},
({2005, 7,3, 0,0, 0.}, 114.4}, {{2006, 7, 17, o "0, 007, 193.7}, ({2007, 7, 12,0, 0, 0.1, 76.5},
({2008, 6, 19, 0, 0, 0.}, 85.1}, {{2009, 10, 7, 0, 0, 0.}, 92.9769}, {{2010, 7, 13, 0, 0, 0.}, 169.157},
{{2011, 9, 20, 0, 0, 0.}, 189.621}, {{2012, 6, 16, 0, 0O, 0.}, 94.4328}, {{2013, 9, 15, 0, 0, 0.}, 340.929}}

FHPOTcr62
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inf16:= FHPOTcr62 =
{{170.3°, 141.2", 72.5>, 130.1", 62.°, 67.6"}, {245.5", 120.8", 104.30000000000001", 65.2", 87.7", 86.8", 69.2"},
{116.3, 108.30000000000001", 95.2>, 70.1%, 69.", 68.7"}, {80.80000000000001, 68., 74."},
{105.6, 88.3"}, {127.5", 73.6", 104.9", 66.5"}, {88.9°, 75.7"}, {305.8", 81.1", 166.2", 66.1},
{327.5>, 117.30000000000001", 74.60000000000001", 67.6", 62.2"},
{224.60000000000002", 111.5", 111., 97.8", 87.7, 71.7}, {97.19999999999999", 78.8>, 62.6"}, {62.4>, 62.4"},
{100.69999999999999"}, {279.%, 132.1%, 92.8", 129.4", 121.2°, 129.", 76.69999999999999", 103.5", 80.39999999999999"},
(129.2°, 84.5%, 64.5°, 66.", 65.7"}, {155.°, 124.1"}, {72.7°, 70.9"},
{125.1°, 64.7°, 114.3", 102.6", 84.3", 89.5>, 70.2"}, {158.3", 94.80000000000001", 78.", 70.", 65.7"},
{177.6>, 70.2°, 130.70000000000002 }, {202.5>, 166.70000000000002", 95.9", 92.6", 72.8>, 73.6"},
(70.9°, 62.4}, {88.1°, 88.%,76.1°, 66.5", 62.5}, {160.4", 74.6>, 87.9"}, {127.60000000000001", 71.9", 75.4},
(92.6°, 63.5°, 90.2"}, {95.4", 75.69999999999999", 82.6", 74.6>}, {140.1", 86.5", 82."}, {69.5>, 65.6", 64."},
{72.4%, 62.9°}, {179.3°, 79.7"}, {204.9", 131.9", 116.69999999999999", 84.2", 87.9}, {71.", 63.4"},
{108.9°, 80.4", 88.7, 75.9°, 76.2", 62.800000000000004"}, {76.8, 71.4>, 70.5>, 70.9", 62.8"},
{110.8, 92.69999999999999, 70.4"}, {144.60000000000002", 132.6", 102.", 79.7"},
(203.5°, 72.7°, 86.2°, 65.6", 76.>, 75. }, {187.6>, 66.1", 69.9°}, {80.69999999999999", 79.8"},
{175.9°, 82.3"}, {107.9°, 63.7", 98.5", 72.2", 64.7", 68.39999999999999", 62.6"},
(97.9°,66.%,81.%}, {218.5", 108.8", 78.7", 68.19999999999999"}, {223.8", 76.5"},
{149.9°, 112.30000000000001", 130.9", 102.6", 74.4>, 74.", 62.599999999999994"},
{169.8", 146.20000000000002"}, {106.89999999999999", 69.7", 94.5", 88.30000000000001", 77.3"},
{138.3, 99.5"}, {133.79999999999998", 100.39999999999999"}, {63.5"}, {93.10000000000001", 74.9"},
(217.7°, 109.°, 65.1>, 98.3", 75.5>, 73.9"}, {114.4", 65.3"}, {193.7"}, {76.5"}, {85.10000000000001", 66.2"},
{92.9769", 70.52590000000001", 69.9134"}, {169.1573", 79.1596", 69.2817", 67.8896"},
{189.62099999999998", 183.0625", 75.2091", 173.21409999999997", 177.7353", 156.96669999999997"},
{94.4328", 91.65360000000003", 78.3237"}, {340.9286", 90.73899999999999", 119.286", 80.2496", 62.960499999999996"} }

outfiel= {{170.3, 141.2, 72.5, 130.1, 62., 67.6}, {245.5, 120.8, 104.3, 65.2, 87.7, 86.8, 69.2},
{116.3, 108.3, 95.2, 70.1, 69., 68.7}, {80.8, 68., 74.}, {105.6, 88.3}, {127.5, 73.6, 104.9, 66.5}, {88.9, 75.7},
{305.8, 81.1, 166.2, 66.1}, {327.5, 117.3, 74.6, 67.6, 62.2}, {224.6, 111.5, 111., 97.8, 87., 71.},
{97.2, 78.8, 62.6}, {62.4, 62.4}, {100.7}, {279., 132.1, 92.8, 129.4, 121.2, 129., 76.7, 103.5, 80.4},
{129.2, 84.5, 64.5, 66., 65.7}, {155., 124.1}, {72.7, 70.9}, {125.1, 64.7, 114.3, 102.6, 84.3, 89.5, 70.2},
{158.3, 94.8, 78., 70., 65.7}, {177.6, 70.2, 130.7}, {202.5, 166.7, 95.9, 92.6, 72.8, 73.6},
{70.9, 62.4}, {88.1, 88., 76.1, 66.5, 62.5}, {160.4, 74.6, 87.9}, {127.6, 71.9, 75.4},
{92.6, 63.5, 90.2}, {95.4, 75.7, 82.6, 74.6}, {140.1, 86.5, 82.}, {69.5, 65.6, 64.}, {72.4, 62.9},
{179.3, 79.7}, {204.9, 131.9, 116.7, 84.2, 87.9}, {71., 63.4}, {108.9, 80.4, 88.7, 75.9, 76.2, 62.8},
{76.8, 71.4, 70.5, 70.9, 62.8}, {110.8, 92.7, 70.4}, {144.6, 132.6, 102., 79.7}, {203.5, 72.7, 86.2, 65.6, 76., 75.},
{187.6, 66.1, 69.9}, {80.7, 79.8}, {175.9, 82.3}, {107.9, 63.7, 98.5, 72.2, 64.7, 68.4, 62.6},
{97.9, 66., 81.}, {218.5, 108.8, 78.7, 68.2}, {223.8, 76.5}, {149.9, 112.3, 130.9, 102.6, 74.4, 74., 62.6},
{169.8, 146.2}, {106.9, 69.7, 94.5, 88.3, 77.3}, {138.3, 99.5}, {133.8, 100.4}, {63.5}, {93.1, 74.9},
{217.7, 109., 65.1, 98.3, 75.5, 73.9}, {114.4, 65.3}, {193.7}, {76.5}, {85.1, 66.2}, {92.9769, 70.5259, 69.9134},
{169.157, 79.1596, 69.2817, 67.8896}, {189.621, 183.063, 75.2091, 173.214, 177.735, 156.967},
{94.4328, 91.6536, 78.3237}, {340.929, 90.739, 119.286, 80.2496, 62.9605}}

aMs= Al

(=R

BREA S ER ZERRICT ZACHRERITICENT, Z<OBEEANHFETIIBVSNTELREENHD. EROTTILICOWTEKNLARHITON
TWBERE LT, DHIICIEARN964)ICKLD KRR . B - AE(1970)0 TIHAKHE R B&HIF5Nn3. BETI, K3 - KER/N\Y
R7wo(1997)D 7.3 KIHBEMTI HHERDEFELBNANLTWS, BATIE, Handbook of Hydrology (1993) D 18ZI(CStedingerS(c &
"Frequency Analysis of Extreme Events” 1'3 D, KXIRERRTICEI T BIBAWVEGFIERSNTWS, IS OXEMTHRON TV AHETIL & B
HEERICDWTRERICRY
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ks § KXHEHR ISRKTEEE | kxsEEmes | HANDBOOK OF F:‘ng;féy

e o (1964) (1970) (1997) HY[::?Q';?GY ANALYSIS
24 (1997)

— 5% 2 L% L%
M 2 |m=x e B LEEE |UREE
—BL—HGP) |3 MR UAEE |UREE
EHRIE R 3 |mwx
Gumbel75 2 |mwx e e LREE |RER USES |UESA
S BB 53 A AT 3 |mwx R
S H B 5 A B 3 [ P
— I (EST (GEV) 3‘%ggg”ﬁi EER, LRSS [mEw, UEE: |UEes
Weibull%5 3 | &XE BEE Lg%
ER5% 2 WA PWME |MEE LERE |LEEX

BR-BHOFE |ER- BROFE |mEE o4v | \ \
3 K LERE |UER
A E LA B |istsn RS |rn EFREE | s P | R (LR

E7 Y YRSt 3 WEE PWME |B= mEE URE®
SIEATER

TEET Y YNBSS TR 3 SHEUEAPWM BEE
& BEAEER

I = U 2 Al

THIRERERAEN » -

(SQRT-ETmax)

—BOYZFvo9H% |3 U=

KappaZ 7 4 LR

Wakeby /%5 5 LIERE

—7, BEEROMEEDOETIE, WEDOEFICIIRERERZRAND CENYRDECTBEEZISNTWS, FHENDOBRIARKIZEIFOSRID
BEBEBICERNTREVGEAN RN THZDT, NMEDHDERORWEZE T 2BEDHZWERITICAVND Z LIZEBMERTH 5.

[EREKREER (AMS) [CFB WS RS
FRAEEARHIZ O DRIDIRMES A TRIND 2 EHINTED, INno%2 20X TERL b DO BIGRIESITN (GEV : generalized extreme value) T&H
%, WA DOTCIREEDS 0 DIGEHS Gumbel A TH D, xZERE T2 & SHEREEf (), ERIMGEEF(N) ZZNFNRD L) IcRSh
3.

a) Gumbel 275
oo = 1—exp{—)i} exp [—exp{—i}] ®)
a a a

F(x) = exp I—exp {—ﬁ}l 6)
@

ZRXDIIAGHFI : —c0 < x < 00

b) —iRER{EZ 7 (GEV)

fx) = l_{]_k(x—é:)}lﬁl exp[_{l_k(x—f)}l/k] o
@ @ o
k(x—§&)\k
)
(03

—co<x=<&+alk (k> 0)
LR DI EIP {7oo<x<oo (k=0) Gumbelsr 1
(t+alk=x<oo (k<0)

I & NERE, o REER, kIBIRRTH 5.



8 | 20141208BKKEDHNHEBEpUb.nb

[BEBEE R (POT) ICAWSHEEXS]

KXERINERDBEEBRIFTDAEE LT, AMSUAMNCBHMERBER! (POT : peaks over threshold) 7'3 5. POTIZ, BEZZBEYT ML’ —JE
EETHOEUENT $5. AMSHIDEDERKEL D KERERE 2 iIP 3 MUBREDT—FY2EDLT, Fic, ElLk> TERMPHKEH
BEBVWLSBREBEREETOICHL, BEYICEEEZRBNECOLSICHEDELRZAXERNEEL I L 2O TE AL HS. BEOREICLH
WENZFERE LT, EXFUBERKERWVWSZFENSGS. POTICH U THWShBIERDHH L O—fkPareto? % (GP : generalized Pareto
distribution) DHESRZERIH f (x), HERDHBIHF (x) FENZNRDLSICRSIND.

c) IE¥ 77 (Exp)
! -¢
F@ = —exp{-—) an
a a
x=¢
F(x)=1- - 12)
X exp{ . }

ZERXDIIAHIPH © ¢ < x < 0o

d) —f%/\L — b2 (GPX72IZGPD)

1 X=& k-1
f@=—{1-k—} a3
a a

x— &\
] (14)

F(x):l—[l—k—
a

BERXDIAHH &£ <x <é+afk (k>0

T g hrER (BIfE) , o RERE, k:TBIREETH D, k=0DBEDEENMiTH 5.

BEHEEA() BXE

FR1&D, HRFERENEICAVWShTWED, TKSUBERT, & & UHandbook of Hydrologylc 8 W TPWMESR & ULEESREL > TWS 2 &
Nohd, ZOBERICIEZFOUBOFERERSREDERENFEL TWS. PWM(Probability Weighted Moments)i& I Greenwood 5 (1979)IC & D 125
SINFEFETHD, LEEEL-Moments)ldZNEEZH]ZcHDTHS. Ffc, Regional Frequency Analysis(Hosking and Wallis, 1997)($LIEZE(IC

FTE5HUVVEREEDHOLERICLZ2BBHEEEZRLTVWS, EETE, BERENTINIATV— (FINhE) OFEEZFPTIVWEVWSREZ

WET B O/NR MaARE U TPWM(probability weighted momentFERIEE—X ¥ MEPLERENRDIEIN TV, 2O L5 BRRICH

L, BEEHOEFAROE TIERLE (WKW S1FS, Maximum likelihood estimation : MLE) A6 o iESAVWSHTWS, (TE) & T6-&65

LW\, likelihoodidlikely+hood TREZ B ATEEMDEWELIZH > E B 5 LWHREE WSEKTH 3. ) LHL, BOEREEARTREAVT &N
%<, Z0HE, BENICEI M RIERSHBVD, Z<DY T RNTEEINTWS,

[tRFE]

MR ETNVOFISKOEIMEE LY DMK, Thbb, FH, O EizZNZERDSEHS N AT, Folk, AMHEARAICELLE
BWIOMAET VORI E KD 5 HIETH 5, HERMMETVORRERBOBETRIN TV 30T, 2ROMERDME 7T VIE T & orsucBid
2 IR MY X TR . 3RO A R S S ICEAPPREAICHE L W E B XN E ML TELARENEMRS. 28, 3 MoEs, ML DEAD
FIEDRE SN Tw3,

MEENE TN ORERBERBEIx)E T2 L E, 0P, STHKOEAZZNETRNA5), (16)BXTUT)TRINS,

p= f " x f(0) dx (15)

o= f " - P £ dix (16)
1

y=—| G-wfwdx 17
o —00

—77, BARX), X, -, X} D OF O NDEARTY, TR, MREAZZNZ Nl 18), (19 BLX K0 TIN5,

fix=X=

(18)
n

2
T (Xi—X
Gx=8= (- X)

n-—1

19)
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3
I’ZZL Xl'—X

f’x=¥ (20)
n-Dmn-2)5°

=4 (Gumbeln )
K (15)DIERE LB I G ZRA L TS T 3.

In[17]:= Ox e'ei;i

Out[17]= eier%@i?
I fgumta e ey [ Janp [-mse[- ]|
In[19]:=

model¥=Integrate[x fgum[x], {x,-®,»},Assumptions-{{x,E}€Reals,a>0}] (¥21%)
Out[19]= EulerGamma o + &

EulerGammal3 Y53l y THE I, M0.5772TH 5.

In[20]:=
[20) EulerGamma//N

Out[20]= 0.577216

In[25]:=
n(2s] modelf}#f{=Integrate [ (x-model¥F1]) 2 fgum[x], {x,-o,},Assumptions-{{x, £}eReals,a>0}] (#22x)

2 a2
Out[25]=

FRELTHEY LAOERAAMEZAWVS. H(18)&H(19)iF

niz1l= R4 Fg=Mean [AMsHEH2day [ [A11,2]]]

out21]= 143.41

ni2l= ##x 58 =variance [AMSH&H2day [ [A11,2]]]

Out[22]= 4403.97
ETNOMEE EEARDHEEIIR L2RTZENZTNFEL VW E B CHENVTERRD S, B {0, 8 Z2RKD 5.

Ini26):= prmans=Solve [model F=1REFgssmodel NE==REN L, {a, £} ]

Out[26]= {{a > -51.7426, &> 173.277}, {a¢ > 51.7426, £~ 113.543}}

e IEDprmansD2FHHDEZ 29, BERDE R N7 F L LG N REUCHERBE BB Z M E KT 2. ZD7%®, Histograma v ¥ P34 7> a
YPDF i %, AL ET N ZShowa vV FCHATHIEK T 2.2 O BEIDOEEZD 7 x —< v F2Mlibn s, MEFHAZEELEST I L LT
HE.
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In40:= ER RIS LEBEEDHEERESNT = Show|[Histogram[aMsHE2day [ [All, 2]], {40}, "PDF"],
Plot[Evaluate[fgum[x] /. prmans[[2]]], {x, O, 400}, PlotRange - All], PlotRange » {{0, 400}, All}, Frame -> '.[‘rue]

E—— T ————————— T
0.008 - .

0.006 /
Out40l= 0004 \
0.002 \
oo 7/ ‘ e : m

0 100 200 300 400

REHEEEQ) LIES

[LIEEXE]

RE NI T — 8 D& EFNFEALKLERNNIL T 5 72 DI B R E 172 FEHPWM(Probability-Weighted Moment, FERINERR)PLERZ Vv 5 F
BCTHh 5, LERIINETHE RO T S 1 2 R % K5O (L X linear combinations (2 HI2K T %),

PWM 3R (23) TEHI NS, WHOBERLEICOWTEZZDITH L, PWMTIIHERFH 2\ I3uTEZ L, KB r BDREL o TOHWITERD
ELDEATORVOT, HHEORRIHRTT Y P74 Y —DELZIFIT v,

1
Brzfx(u) u du (23)
0
Xi(i=1,2, -, )" EARD 5156 W EFFEHRE = X2 2 X5, -, 2 X,) £ T2 L E, BAZ A PWMIEERIZREH)~RQ)THREN 2.
30 =X (24)
. n—1 (n _]) X:
H=_—""7 25)
o nn—1)
. "Br-ph-j-1X;
) = ’ (26)
oy nn-1)(n-2)
. Sh-ph-j-Dh-j-2)X;
Bi=>" @7
Jy nn-1)n-2)(n-3)
LEEEIZH 28) ~X B D& H IcPWMEH W TEI NS,
A1=Po (28)
A =261-0o (29)
A3=66-681+fo (30)
A =2083-308+ 1281 + o (31)

K (32) BEIUA (33) THRINZLBENLBIZN T NEABLIVORBIEAERTLOTETNDOYTEE H EAZ AW T 2D % 5.

T3 =2A3/A2 (32)

T4=A4//\2 (33)

BER, DVETIILERE (PWMIE) OREIRICNT 284 P ARMBESHIVNI W I EDFHEIENTET WS, Io450ME LT, BEELT
BEEARTBEARED LD 5 2 RFUEDEARY 4 21 X > TET 2 O TEARY A4 ZICBIRE T4 DO5Fi € 7L % ik

FTEHIENTEZRVLDICRL, LERETIE TR O X)L DA€ T IVDL - skewness & Lkurtosis?23— DN E ZI N5 DT, BEEARDL - skewness
73 &L - kurtosis 74 Z AU, QR EDFAAIL D E I 200N TE SR HDE 5.
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15— ———
N - GLO /1
L GEV 7

08 /
— —-—-LN3 788
[ Peason 3 / ]
OAGE— — — — GPA //// ]
Ny H 7 i
- L /7 B
‘Z 04+ /’/ 4
£ ooaf / ]
El L . ]
+ L 7 ]
- 02k 7 4
s - -~ "= - ]
L G i
0ol N ]
—02f ]

1 1 1 1 1 1
-10 0.0 0.5 10

L—-skewness, 73

2 BHONHIERT, 3BROAMEIBTRINTNDS, BEBMIIRE L C4ROLEED
BFET2EHETHD. KiLsld, Theh, E: B8SH, G Gumbels s, L : Logistic
%5, N:IE#E2D%, GLO : generalized logistic/#s, GEV : —#¥iRfED T, GPA @ —f%
JIXL— b9, LN3 : 3 BB #IER 27, Pearson 3 : Pearson type Ill 3% %ZR9

=4 (Gumbeln )

In[29]:= Clear[a, £]

9, EFNVOLEREZRD S, Gumbel 3 Hild 2R D T2RETOLEENBLETH S, ZDhd, BB iUBERDS. X@23)Tr=0&bH

| |
,6'0=fx(u)u()ds‘u :fx(u)du
o 0

x=¢
F:Expl—Expl——” X 0B B ) 2RO B ERAE RS,
a
x(u) = ¢ — aLog[-Log[FI]

In[30]:= 1
Jtl:/iO:f (§- a Log[-Log[u]])du
)

Out[30]= EulerGamma o + &

B, BB R = Flx] LB Ldwde=fx) 72, du=f(x)dx. IR, BEOHEH0,1123-c0,00]icZE D> TRAL 2D, BEELEOVHLEEL DB
Honb I tilkhs,

fx&,‘» Fgum[x]dx = ﬁxfgum[x]dx

Infs1):= Fgum[x] : =Exp [—Exp [—EH
a

RIZBIZOVWTRDSB.r=1,LT,

B :flx(u)u'du :flx(u)udm
0 0

In[32]:= 1
131=J' (6~ a Log[-Log[u]])udu
0

1
Out[32]= — (EulerGamma o + & + aLog[2])
2

X2=2PB1-Bo kD
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In[33]:=
A2=281-B0

Out[33]= a Log[2]

RIEADLERMER 2RO 5 .53, BHAZSort L THUFHEHEZ R0, Ric M24).25)ZEFH L, BRI, LEZRD 5.

In[34]:= Lmoment::usage = "Lmoment [data_List](d, E¥ldataDLERHEEEZIEIC (11,22,23,24,22/21,23/22,24/22} D) AN TIRY . ";

In[35]:= Lmoment [data_List] := Module[(x, n = Length[data], BO, B1, B2, B3, Al, A2, A3, A4},
(* L moment method from HandBook of Hydrology Chap.18 FREQUENCY ANALYSIS OF EXTREME EVENTS *)
(* unbiased PWM estimators =)
X = Sort[data, Greater];
BO := Mean[X];
=1 (n-3) X[[3]]

=

Bl :=
jo1 n(n-1)
a2 (n-3) (n-3-1)X[[]]]

B2 := ; (% 18.1.14 *)
F  n@-1) (-2

8

3 (n-3j) (n-3j-1) (n-3-2)X[[j]]

M

=1 n(n-1) (n-2) (n-3)
(* L-moment estimators =)
Al = BO;
A2 = 2B1 - BO;
A3 =6B2 - 6Bl + BO;
A4 =20B3 - 30B2 + 12B1 - BO; (* 18.1.16 =*)

{A1, A2, A3, A4, A2/21, A3/22, 14/12}];

Ini3el= {#&%21, RE 212} =Lmoment [AMSHF 2day [ [A11,2]]] [[;;2]]

Out[36]= {143.41, 36.2278)}

nl87]:= prmLmom=Solve [Al::EZ’SAl&&AZ ==1E%22, {a, §}]

Out[37]= {{a > 52.2656, &> 113.241})

In[38]:=
(381 L§$EgumPDF=Plot [Evaluate[fgum[x]/.prmLmom], {x,0,700},PlotRange—~»All,PlotStyle-Orange]

0.007

0.006 -

0.005

0.004
Out[38]=

0.003 -

0.002

0.001 -

L
100 200 300 400 500 600
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In[41]:= Show|[ ER b5 L LTRFEDHEZE S, LIAFEgumPDF, PlotRange » {{0, 700}, All}]

T
0.008

0.006 - -
Outj41]= 0.004 |

0.002 i

0.000 -1, I

T T S S S S T B I ———

0 100 200 300 400 500 600 700

REHHEEE3) LEXRZE GEV

=6 (GEVHTR)
e B WA EE DA & RGP B2 FIE T 2

o= L o,
07 a @
k(x—&)\\k
F(x):exp(—[l_ ] ] ®
(3

K (x-¢) \1/k
177"

In(2]:= Fgev[x] =:e7[ «

In[43]:= fgev[x] := Oy Fgev[x]

fgev[x]

GEVI33RH DT, 3 RE TOLREREL SIS D, (26) & DB, £ THHE. FHGumbel T DR DfEEZ 7 V) 7 LT 6479 .

In[44]:= Clear[Al, 80, model¥i, A2, A1, modelS H]
| |
i ﬁ0=fx(u)u°du :fx(u)du TH2ZDT, R (@8 5B w 2RDd %
0 0
@ k
xw) =€+ ;(1 ~ (~Log[u])")

Inl48]:= ,@o:j1 (§+i_(1- (-Log[u])*) ]dlu
0

a+ké&-oaGamma[l + k]
Out[45]= ConditionalExpression{

, Re[k] > 71]
t

In[46]:= a .
Al:ﬁO=Integrate[[§+ —(1—(—Log[u]) ) ,{u,0,1},Assumptions -> {{x, £} € Reals, a > 0, k >-1}]
k

a
Out[46]= — + £ - a Gamma [k]
k
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In[47]:= 1a+k §-a (-Log[u])*
j o
0 k
oa+kéE-2k%aGamma[l + k]
Out[47]= ConditionalExpression{ , Re[k] > -1
2k
In[48]:=

a
Bl:Integrate[(§+_(1—(—Log[u])k)]u, {u,0, 1}, Assumptions -> {{x, £} € Reals, a > 0, k >—1)]
k

1 o
outl4gl=  — [— + £ - 2% o Gamma [k] ]
2 \k
In[49]:=

A2=2B1-B0

Out[49]= o Gamma[k] - 2% o Gamma [k ]

In[50]:= 1a+k £-a (-Log[u])®
J. ||zdlu
o k
a+ké&-3kaGamma[l + k]
Out[50]= ConditionalExpression{ , Re[k] > -1
3k
In[51]:= a .
BZ:Integrate[(§+_(1—(—Log[u]) )]uz,(u,o, 1}, Assumptions -> {{x, £} € Reals, a > 0, k >—1)]
k
1 «a
Outisil= — |—+ & - 3’kaGamma[k]]
3 \k
In[52]:=

2A3=6B2-6B1+B0

a
Out[52]= — + & - aGamma [k] - 3
13

a

a
7+§—2’kaGamma[k]] +2 | —+¢&-3%oGamma (k]
k

In[53]:= Simplify[%]

Out[53]= -6k (21+k - 317k 4 6¥) o Gamma [k]

In[54]:= % /A2

6-k (21+k _ 31+k + 6k) o Gamma [k]
Out[54]= -

o Gamma [k] - 2k o Gamma [k]
In[55]:= Factor([%]
3k (21+k — 31+k 4 k)
out[ssl= - ——m ——
-1+ 2k
DFARC2 ERNFBEDFIF23F -3 2%+ 1, 2x3F-3x2% 4322, -2 (1-3F) +3(1-2%) kD

In6]:= t3 =2 (1-3%) /(1-2%) -3

2 (1-3%)
out56]= -3 + ——
1-2%

M, A2, BD'5a, §, kERDB I EICHZD, BEL > EHU W K< EDNTWEEMEEZRIICRU.
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REHETE LR (4) POTICHEWS D

POTICEBWAEERSm (Fi8)

c) EHI T (Exp)

fo = 1—exp{—’i}
a

a

an

P

F(x) = 1—exp {— T} (12)

ZRD IR © £ <x < oo

d) —f&/CL — k43 (GP % 72 I2GPD)

X=& 11
} a3

1
) = ;{l—k -

a

(14)
a

x— &Ik
F(x):l—(l—k—)

ZHxDIAAHIH £ <x<é+a/k (k>0

22T & rERE (BIfE) , o REERHEL, k: TIRRHTH D, k=005 AD R8I TH 5.

AMS EPOTFNZNICAHWS D DLIEXRME

AMSICAW2 73 EPOTICAWS 2 OLIERE
F2 BERHGOLEER

HEES R LigE
Gumbel | i, =£+05772a A=a 2
a a F 1-37F
GEV n=g+2{1-r(1+0} L=Z(-29r(1+y) n=20"2-3
Exp Mh=¢f+a A, =%a
a 1—k
GP h=&+al(l+k h g AN TR ik
St 2T 1+ k) (2+k) A
=3 BEAGOLEELCLZSUEER LEEAXEEER
EES B ERDH D HEEKXBEEZRDSDH
Gumbel | a = 4,/In2 &=1,-05772a X(F)=¢—a In(-InF)
Yo W) Ak e :
GEV = - [ =4, - 1=r(1+4k)/k (F)=E&4+—11—(=InF
STaEe i —z9ra+p) © -0 RS "+k{ (=
k = 7.859c + 2.9554c2
Exp |—MUCTRAIEM a=4-¢ x(F)=&é—a In(1-F)
Aias
GP | PRSI O tnlo ik a=(1+k)(4-¢) .r(F)=§+%{l—(l—F)k}

A

Nelall o 4 4 1

= REN:DE S

14 2HETHS

NRER HEY L LRRETIE2ERE
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GumbelfEEIRAD 7Oy ~

mT7/ay k

In[57];= GumbelPaperplot::usage = "GumbelPaperplot[X_List] [IXERKAIED"') R hx%ZcannaneDPlotting
PositionZAWT, VY UNIVEERICTOY NTS. A7 3 (defaultfl) [dPlotting PositionZiRDBa(0.4) , HEHDEH (Rainfall
[mm]) , 7O b DE (Red) , HED FRIVEEERT ZDESHDR 1 v F (False) TH D . HMBMD IRV EEET S EHRDOY 5 -
YEUARRBTRENT, MICRAY LABRE]RS."; GumbelPaperplot [x_List, a_: 0.4, vUnit_: "Rainfall [mm]",
col_: Black, Rotatelbl_: False] := Module[{n = Length[x], ynorm, Tnen, grf, orderx, ytick, labl, lab2, Tlb, yp},
ynorm[data_] := -Log[-Log[data]];
orderx = Sort[x]; ytick = {99.5, 99, 98, 95, 90, 80, 70, 50, 30, 20, 10, 5, 1};
labl = Transpose[{ynorm[ytick/100], ytick}];
Tnen = {200, 100, 50, 20, 10, 5};
lab2 = If[Rotatelbl, None, Transpose[{Take[ynorm[ytick /100], Length[Tnen]], Tnen}]];
Tlb = If[Rotatelbl, None, "T"];
yp =Table[N[(i-a)/(n+1-2a)], {i, n}];
grf = ListPlot [Transpose[{orderx, ynorm[yp]}], PlotRange -> {{Min[x] /2, 1.6 Max[x]}, {-1.54, 6}},
PlotStyle -» col, AspectRatio -> 1.3, GridLines -> {Automatic, ynorm[ytick/100]}, Frame -> True,
Axes - None, FrameTicks -> {Automatic, labl, Automatic, lab2}, FrameLabel -> {vUnit, "F[%]", None, Tlb},
Prolog -> AbsolutePointSize[4], RotateLabel » Rotatelbl, PlotLabel -> "Gumbel Probability Paper"]

RTIRAELY-7T70Y k

1;

In[58]:= gumbellistplotmarknew[x_List, a_, vUnit_, mark_: {ml, 0.04}, xrange_: {0, 0}, Rotatelbl_: False] :=
Module[{n = Length[x], ynorm, Tnen, grf, orderx, ytick, labl, lab2, yp, Tlb},
ynorm[data_] := -Log[-Log[data]];
orderx = Sort[x]; ytick = 0.01 {99.5, 99, 98, 95, 90, 80, 70, 50, 30, 20, 10};
labl = Transpose[{ynorm[ytick], ytick}];
Tnen = {200, 100, 50, 20, 10, 5};
lab2 = If [Rotatelbl, Transpose[{Take[ynorm[ytick], Length[Tnen]], Tnen}], None];
Tlb = If [Rotatelbl, "T", None];
yp = Table[N[(i-a)/(n+1-2a)], {i, n}]; grf = ListPlot [Transpose[{orderx, ynorm[yp]}],
PlotMarkers -» mark, PlotRange -> {If[xrange == {0, 0}, {Min[x] /2, 1.6 Max[x]}, xrange], {-1.54, 6}},
AspectRatio -> 1.3, GridLines -> {Automatic, ynorm[ytick]}, Frame -> True, Axes - None,
FrameTicks -> {Automatic, labl, Automatic, lab2}, FrameLabel -> {vUnit, "F", None, Tlb},
Prolog -> AbsolutePointSize[4], RotateLabel » Rotatelbl, PlotLabel -> "Gumbel Probability Paper"]

In[59]:= PlottingPosition[i_, n_, a_] :=

1;

BEHERRAOTOY ~
(+F—FEY— 7 TEEBEHEICTOY k)

In[108]:=

In[61]:=

In[62]:=

i-a
— ;(*Weibull:0, Cunnane:0.4,Hazen:0.5%)
n+l-2a

POTExpPlotMark[x_List, title_: "", a_: 0.4, vUnit_: "Rainfall [mm]", mark_: {ml, 0.03}, xrange_: {0, 0}, sz_: 3.5x72] :=
Module[{n = Length[x], ynorm, Tnen, grf, orderx, ytick, labl, lab2, Tlb, yp},
ynorm[data_] := -Log[1l - data];
orderx = Sort[x]; ytick = 0.01 {99.98, 99.95, 99.9, 99.8, 99.5, 99, 98, 95, 90, 80, 70, 50};
labl = Transpose[{ynorm[ytick], ytick}];
Tnen = {5000, 2000, 1000, 500, 200, 100, 50, 20, 10, 5};

lab2 = If [False, Transpose[{Take[ynorm[ytick], Length[Tnen]], Tnen}], None];
Tlb = I1f[False, "T", None];
yp = Table[N[(i-a)/(n+1-2a)], {i, n}]; grf = ListPlot [Transpose[ {orderx, ynorm[yp]}], PlotMarkers - mark,
PlotRange -> {If[xrange == {0, 0}, {Max[0, Min[x] - 0.1 (Max[x] - Min[x])], Max[x] + 0.2 (Max[x] - Min[x]) }, xrange],
{0.001, Max[ynorm[yp]] + 1.0}}, AspectRatio -> 1.3, GridLines -> {Automatic, ynorm[ytick]}, Axes - None,
Frame -> True, FrameTicks -> {Automatic, labl, Automatic, lab2}, FrameLabel -> {vUnit, "G", None, Tlb},
ImageSize - sz, RotateLabel -» False, PlotLabel -> "Exponential Probability Paper", PlotRangePadding - None,

1;

Epilog -» {Black, Text[Style[title, FontSize » 12], ImageScaled[{0.19, 0.86}], {Left, Top}, Background -» White] }]

square = {{-0.5, -0.5}, {0.5, -0.5}, {0.5, 0.5}, {-0.5, 0.5}, {-0.5, -0.5}};
triangl = {{0, 1}, {Cos[7Pi/6], Sin[7Pi/6]}, {Cos[11Pi/6], Sin[11Pi/6]}, {0, 1}};

ml
mlr
mlb
mlg
mlp
mlc
mlm

mlbr
mlo

Graphics /@ {{#, Circle[{O,

m2
m2r
m2b
m2g
m2p
m2c
m2m
m2br
m2o0

m3
m3r
m3b
m3g
m3p
m3c
m3m
m3br
m3o

méd
mér
méb
még
mé4p
méc
mé4m
mé4br
méo

m5
m5r
m5b
m5g
m5p
m5¢c
m5m
m5br
m50

mé
mér
méb
még
mép =
méc
mém
mébr
méo

0}, 11}, {#, Disk[{0, O}, 1]}, {#, Line[square]}, {#, Polygon[square]},

{#, Line[triangl]}, {#, Polygon[triangl]}} & /@ {Black, Red, Blue, Green, Pink, Cyan, Magenta, Brown, Orange};



In[63]:=

F
Out[63]=
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Gumbel##H#f = gumbellistplotmarknew|[aMSH®2day[[All, 2]1], 0.4, "2HMKE (mm/2day)"]

_ Gumbel Pro‘ba‘bili‘ty Paper

0.995

0.99 - o

0.98 -

0.9 -

0.8 -

0.7 +

0.5

0.3
0.2

0.1

P . | [
300 400 500

2H&KE (mm/2day)

RHHETE, MESREHE, ERKXE

RKIEAWTEANSREEHTET S, AMSOBA, AMS_ListiIZEADORARAMEN Y XA K THD. POTOHE, POT ListidEARDRIEZBX 23R
RIBRED) ANTHZ. BEDOREAEE LU TFBELARESNTWVWSED, I TIFERTSBERE(SMEF) Z{ES.

ZZET, IRTOERSHICEVWTIEBBEREFTRLU TERLN, AMSOERTETIE1-FINEBBREEEZKR TN, POTORETHOGE (FE
BREEICOVWTEEEZBZ 2EROEEEZRU TV LT TRHEOESHNLBRVWO TEELERT S ENTERWL, ThFE 0 &%BEEICKE]
936, POTOREZEBAET 2EROIFBBEEREZGX)TKRT

AMS
In[64]:=

In[65]:=

In[66]:=

In[68]:=

AMS

In[70]:=

TRV

x-£&

Fgum[x] := Exp [—Exp [— ” ;
Gumbelprm: :usage = "Gumbelprm[AMS] FRXBBRKED Y XA RaMsIC 7 1Y T 2T YR THEDORE (o, £} ERT . ";
Gumbelprm[AMS_List] := Module[{a, &, A},
A = Lmoment [AMS] ;
a=2A[[2]]/Log[2.] (*+ Xz/Log2 #*);
E€=2A[[1]] - 0.5772a (* A-ya *);
{a, €}1:

GumbelF: :usage = "GumbelF [AMS, x] [FXMBRKEAMSICH U TREHHEL , LARILxICHIGT ZIEBBEEZIRT";
GumbelF [AMS_List, x_] := Module[{a, £}, {a, €} = Gumbelprm[AMS];

)P

GumbelXq: :usage = "GumbelXq[AMS,ReturnPeriod] I XMRAEAMSICH LU TREHMEE U, ReturnPeriodlc Xt T 2 IEBBEEZIRT .
ReturnPeriodlFBHMTHY A MTEIFDOEW.";

GumbelXq[AMS_List, ReturnPeriod_] := Module[(a, £}, {a, £} = Gumbelprm[AMS];

s— )

£xp [-2xp |-

a

E-a Log[—Log[l -
ReturnPeriod

— R IBRED T (GEV)
Fgev[x] := e "LM\‘”‘
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In[71]:=

In[72]:=

In[73]:=

POT

In[75]:=

In[77):=

In[79]:=

POT

In[81]:=

In[83]:=

In[85]:=

GEVprm: :usage = "GEVprm[AMS_List] [FRMBKEDY X kaMsIC7 1 v M T ZcEVAH DR (a, x, } ERT . ";
GEVprm[AMS_List] := Module[(x, a, & ¢, A},
A = Lmoment [AMS] ;

22[[2]] Log[2]
c= - ;
AL[311 +32[[2]] Log[3]
x=7.859¢c + 2.9554¢c"2; (+ 18.2.22a %)
x Al[2]]

a

) Gamma[l + x] (1 - 2-%) ’

a (Gamma[l + x] - 1)
g=2A001]] + —m

X

{a, x, §}];

GEVF: :usage = "GEVF [AMS, x] [IXRIRAMEAMS ICH L TREHEL , LANILxICHIET 2 IEBBEEEIRT";
GEVF [AMS_List, x_] := Module[{a, x, &},

{a, x, §} = GEVprm[AMS];
1/x

Exp[—(l—xx_§] ]],

a

GEVXq: :usage = "GEVXq[AMS,ReturnPeriod] I RERAEAMSICH U TREHEL , ReturnPeriodic Wit T 2 HERKNEEERT .
ReturnPeriodldBMTHY A RNTHEME DLW, ";
GEVXq[AMS_List, ReturnPeriod_] := Module [ {a, x, §},

{a, x, £} = GEVprm[AMS];
a 1 *
§+_[1- [—Log[l— ] ]],

K

ReturnPeriod

1E# 5% (Exp)

Expprm: :usage =
"Expprm[POT_List] IZBEBBERD Y X hpoTic, BifEs& L TMin[PoT] ZAW, ExpDHE DB (a, £} %38 T .Expprm [POT_List,threshold]
D CRlfEthresholdMEESNIIBEEIRENZELE U T, ExpDHEDBH (o, £} &RT . ";
Expprm[POT_List, threshold_: - 9999] := Module[{a, £},
& = If [threshold == -9999, Min[POT], threshold]; a = Mean[POT] - §;
{a, §}1;

ExpG::usage =
"ExpG[POT, x, threshold] IXRERBERID Y X hpoTIc U TthresholdZ B HE X TREMEL , LRILxICHIST 2 IEBBEERZRT ";
ExpG[POT_List, x_, threshold_: - 9999] := Module[(a, £}, {a, £} = Expprm[POT, threshold];

2)
ExpXq::usage =
"ExpXq[POT, G, threshold] IIBHERBBERIDY X FPoTICXt U TthresholdE B E X TREHME L, B BERcICHN T 2ERKXEEIRT . ;
ExpXq[POT_List, G_, threshold_: - 9999] := Module[{a, &},
{a, £} = Expprm[POT, threshold];
§-alog[l-G]];

1- Exp[—x

a

—f&/XL - N5 (GP)

GPprm: :usage =
"GPprm[POT_List](ZRIMEBBERIDY X hporic, FfEis& LTMin[poT] ZHAW, cPRE DR {a, x, £} 23R T .GPprm [POT_List, threshold]
DR THfEthresholdMEESNIIBEIRENZE LT, PR H DR (a, x, Y ERT . ";

GPprm[POT_List, threshold_: - 9999] := Module[{x, a, §, A}, & =1If[threshold == -9999, Min[POT], threshold];
A = Lmoment [POT] ;
AL[1]1] - €
K= —m — — — 4
Al[2]]
a= (A[[1]] - &) (L +x);
{a, x, &3]

GPG: :usage =
"GPG[POT, x, threshold] IXRHMEBBERID Y X FPoTICHH U TthresholdZE B E X TREHE L, LANILxICHIET 3 IEBBERERT";
GPG[POT_List, x_, threshold_: - 9999] := Module[{a, x, €},
{a, x, €} = GPprm[POT, threshold];
(x - €) \~
1-11-x ;
S

GPXq::usage =
"GPXq[POT, G, threshold] IJRIEEEERIDY X FpoTICXF L TthresholdZ B E X THREHTE L , JEBBERcICHIT T 2ERAXEERT . ";
GPXq[POT_List, G_, threshold_: - 9999] := Module[(a, x, &},

{a, x, £} = GPprm[POT, threshold];
a
g+ —(1- -]
x
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CDERICL BHIMIE, X (41) DEN—ELBBETRDOUTHS. TRBROETRO uDEZEREICES Z &ICB3.

In[87]:= SampleMEFatu::usage = "SampleMEFatu[POTraw_List,u] (ZE{EINE VLWREBBERD Y X fpoTraw® 5 5ulll EOERDTIFZEIRT .

POTrawDBRA{EL DuhKEWEFIENuLIZERT . ";

SampleMEFatu[POTraw_List, u_] := If[Sort [POTraw, Greater][[1]] > u, Mean[Select [POTraw - u, # 2> 0 &]], Null];

(xfor Real ux)

= RE NNl

In[89]:=

Out[89]=

Out[90]=

In[91]:=

Out[91]=

In[92]:=

Out[92]=

In[93]:=

Out[93]=

In[94]:=

Out[94]=

In[95]:=

Out[95]=

In[96]:=

Out[96]=

Gumbelprm|[aMSH&2day [ [All, 2]]]
GEVprm[aMsH&2day [ [Al1, 2]]]

(52.2656, 113.242}

{47.0524, -0.103465, 110.921}

GumbelF [AMSH&H2day[ [All, 2]], 500]

0.999389

Gumbelxq[AMSH®&2day [ [All, 2]], 100]

353.672

Gumbelxq[aMsH®E2day[[All, 2]], {100, 200, 600} ]
{353.672, 390.031, 447.538}

GEVF [aMsHH2day [ [All, 2]], 500]

0.997461

GEVXq[AMSH&H2day[ [All, 2]], 100]
388.124
GEVXq[AMSH&H2day[ [All, 2]], {100, 200, 600} ]

(388.124, 442.751, 537.594}

F+MEW L ARJLDEME (62 mm/day) THiIH LU 7ZPOTE R

In[97]:=

Out[97]=

FHPOTCcr62

{{170.3, 141.2, 72.5, 130.1, 62., 67.6}, {245.5, 120.8, 104.3, 65.2, 87.7, 86.8, 69.2},
{116.3, 108.3, 95.2, 70.1, 69., 68.7}, {80.8, 68., 74.}, {105.6, 88.3}, {127.5, 73.6, 104.9, 66.5}, {88.9, 75.7},
{305.8, 81.1, 166.2, 66.1}, {327.5, 117.3, 74.6, 67.6, 62.2}, {224.6, 111.5, 111., 97.8, 87., 71.},
{97.2, 78.8, 62.6}, {62.4, 62.4}, {100.7}, {279., 132.1, 92.8, 129.4, 121.2, 129., 76.7, 103.5, 80.4},
{129.2, 84.5, 64.5, 66., 65.7}, {155., 124.1}, {72.7, 70.9}, {125.1, 64.7, 114.3, 102.6, 84.3, 89.5, 70.2},
{158.3, 94.8, 78., 70., 65.7}, {177.6, 70.2, 130.7}, {202.5, 166.7, 95.9, 92.6, 72.8, 73.6},
{70.9, 62.4}, (88.1, 88., 76.1, 66.5, 62.5}, {160.4, 74.6, 87.9}, {127.6, 71.9, 75.4},
{92.6, 63.5, 90.2}, {95.4, 75.7, 82.6, 74.6}, {140.1, 86.5, 82.}, {69.5, 65.6, 64.}, {72.4, 62.9},
{179.3, 79.7}, {204.9, 131.9, 116.7, 84.2, 87.9}, {71., 63.4}, {108.9, 80.4, 88.7, 75.9, 76.2, 62.8},
{76.8, 71.4, 70.5, 70.9, 62.8}, {110.8, 92.7, 70.4}, {144.6, 132.6, 102., 79.7}, {203.5, 72.7, 86.2, 65.6, 76., 75.},
{187.6, 66.1, 69.9}, {80.7, 79.8}, {175.9, 82.3}, {107.9, 63.7, 98.5, 72.2, 64.7, 68.4, 62.6},
{97.9, 66., 81.}, {218.5, 108.8, 78.7, 68.2}, {223.8, 76.5}, {149.9, 112.3, 130.9, 102.6, 74.4, 74., 62.6},
{169.8, 146.2}, {106.9, 69.7, 94.5, 88.3, 77.3}, {138.3, 99.5}, {133.8, 100.4}, {63.5}, {93.1, 74.9},
{217.7, 109., 65.1, 98.3, 75.5, 73.9}, {114.4, 65.3}, {193.7}, {76.5}, {85.1, 66.2}, {92.9769, 70.5259, 69.9134},
{169.157, 79.1596, 69.2817, 67.8896}, {189.621, 183.063, 75.2091, 173.214, 177.735, 156.967},

{94.4328, 91.6536, 78.3237}, {340.929, 90.739, 119.286, 80.2496, 62.9605}}
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In[98]:= DateListPlot[Length /@ ffFPOTcr62, {1952},
PlotLabel » "H&EY L2HWE 50mm/2day#BBHH : " <> ToString[MannKendall [Length /@ fF#HPoTcr62]]]

HEY LA2BME 50mm/2dayZ:@H % : -1.70051
T T T T T T

Out[98]=

(U I I I
1960 1980 2000

In[99]:= DateListPlot[Total /@ FHPoTcr62, {1952},
PlotLabel » "HEY L2HWE 62mm/2dayBBREFAET : " <> ToString[MannKendall [Total /e FHPoTcr62]]]

HE4 LA2HWE 62mm/2dayBBREFSET - -1.27556
T T T T T T T T

1200

1000

800

Out[99]= 600

400

200

= | | |
1960 1980 2000

In[109]:= POTExpPlotMark|Flatten|H#HPoTcr62|, "HE¥ L2HPOT", 0.4, "Rainfall [mm]", {m2r, 0.03}|

Exponential Probability Paper
e T

0999 7 e

0.998 —

H&E4 L2HPOT °
0.995 —
0.99 -

0.98 -
Out[109]= ¢
0.95 -

09~

0.8
0.7 -

0.5

Ll s d o b Lo Lo b L i

50 100 150 200 250 300 350

Rainfall [mm]
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SMEFZ #5 <

In[101:= Plot [SampleMEFatu[Flatten|¥#PoTcr62], u], {u, 50, 200},
Frame - True]

60 - B

55 - B

50 - |

out[101]=

451 i

I I I I I I I I
60 80 100 120 140 160 180 200

ORI SEEIF109MmERET 5.

In[102]:= threshold = 109
out[102]= 109
In[103]:= pot = Select[Flatten[¥#FPOTcr62], # > threshold &]

out[103]= {170.3, 141.2, 130.1, 245.5, 120.8, 116.3, 127.5, 305.8, 166.2, 327.5, 117.3, 224.6, 111.5, 111., 279., 132.1, 129.4,
121.2, 129., 129.2, 155., 124.1, 125.1, 114.3, 158.3, 177.6, 130.7, 202.5, 166.7, 160.4, 127.6, 140.1, 179.3,
204.9, 131.9, 116.7, 110.8, 144.6, 132.6, 203.5, 187.6, 175.9, 218.5, 223.8, 149.9, 112.3, 130.9, 169.8, 146.2,
138.3, 133.8, 217.7, 109., 114.4, 193.7, 169.157, 189.621, 183.063, 173.214, 177.735, 156.967, 340.929, 119.286}

In[104]:= Length[%]

Out[104]= 63

In[105]:= Expprm[pot, threshold]
Out[105]= {54.0789, 109}

In[106]:= GPprm[pot, threshold]
Out{106]= {54.2046, 0.002324, 109}
In(107]:= 4F¥ = Length [FHPoTCr62]

out[107]= 62

AMS & POTD B R

RMNPHKORENRT Y VBRI SHBE, GX)IETERAEDIEBBEEF(X)ERATHEI DTSN,
F(x) = exp{-A1(1-G )}

ZZIE, AREBD DEROFINBREKTH S,

G X)&UT, ETINOEESHZRAWND EAMSOEERNMELRTE S, Fie, BANSBONIRRAHBZAND CAMSOEETOY kKT
£3. T WEZINOERKNECHEERTOY MIHEWTHRYT 3.

1)AMSDIER NG Z AMSIER E LN B
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In[110]:= Gumbelplot[AMS_List, col_: Orange] := Module[{a, &€, xstrt, Fgumbel, x},

=]
{a, £} = Gumbelprm[AMS];
xstrt = Min[Min[AMS] - (Max[AMS] - Min[AMS]) /8, 0];
Plot[ -Log[-Log[ Fgumbel[x]]], {x, xstrt, Max[AMS] + (Max[AMS] - Min[AMS]) / 4}, PlotStyle » col]] ;

Fgumbel[x_] := Exp [—Exp [_

In[111]:= GEVplot[AMS_List, col_: Purple, prmsw_: False] := Module[{x, a, £, prm, xstrt, GEV, x},
x (x-§)

1/x

GEV[x_] :=Exp[-[1— ]; (* x#0 18.2.18 %)

a
{a, x, £} = GEVprm[AMS];
If [prmsw, Print["GEV parameters : a: ", a, " x: ", x, " &§: ", &E11;
xstrt = Min[Min[AMS] - (Max[AMS] - Min[AMS]) /8, 0] ;

a
Plot[ _Log[-Log[ GEV[x]]], {x, xstre, £+ — (1- (-Log[.9975])")}, PlotStyle —»col]];
X
2) POTEH % GumbelfEEMKIC 7O b3

In[112:= GumbelpaperPOTtoAME[x_List, ny_, a_: 0.4, unit_: "Rainfall [mm]", mark_: {m2r, 0.03}, xrange_: {0, O}, imgsz_: 4x 72,
title_: "", tpos_: {0.3, 0.83}] := Module[(n = Length[x], ynorm, Tnen, grf, orderx, ytick, labl, lab2, yp},
ynorm[data_] := -Log[-Log[data]];
orderx = Sort[x]; ytick = 0.01 {99.5, 99, 98, 95, 90, 80, 70, 50, 30, 20, 10, 5, 1};
labl = Transpose[{ynorm[ytick], ytick}];
Tnen = {200, 100, 50, 20, 10, 5};
lab2 = Transpose[{Take[ynorm[ytick], 6], Tnen}];
yp = PlottingPosition[Range[n], n, al;
n
¥p = Exp[- — (1-yp) |
ny
grf = ListPlot[Transpose[{orderx, ynorm[yp]}], PlotMarkers -» mark, PlotRange ->
{1f[xrange == {0, 0}, {Max[0, Min[x] - 0.1 (Max[x] - Min[x])], Max[x] + 0.2 (Max[x] - Min[x]) }, xrange], {-1.54, 6}},
AspectRatio -> 1.3, GridLines -> {Automatic, ynorm[ytick]}, Frame -> True, Axes - None,
FrameTicks -> {Automatic, labl, Automatic, lab2}, FrameLabel -> {unit, "F", None, "T"},

RotateLabel - False, ImageSize » imgsz, PlotLabel -> "Gumbel Probability Paper",
Epilog -» {Black, Text[title, ImageScaled[tpos], {-1, 0}, Background -» White] }]

i

In[113:=  (+*nyDERZEBICIEB S HZEcumble ERIKICTTOY b )
ExpPlotonGumPaper [POT_List, ny_, threshold_: - 9999, col_: {Orange, Dashed}] :=

Module[{n = Length[POT], a, £, prm, xstrt, Gexp, sp, x},

x-§
Gexp[x_] :=1—Exp[—[ - ]],

sp[p_] := -Log[-Log[p]];
{a, £} = Expprm[POT, threshold];

n
Plot[ —Log[ — (1 - Gexp[x]) ] , {x, €&, £ +asp[0.9999]}, PlotStyle - col] ];
ny

In[114]:=  (+nyDBHRZERIC—MR/\L— M3 HZcumbleERKICTOY b REEEZIRBIE THEEICHIEY S L S5181E20131007+)
GPPlotonGumPaper [POT_List, ny_, threshold_: - 9999, col_: {Purple, Dashed}] :=
Module[(n = Length[POT], a, x, £, GgP, SP, X},
1/x

Ggp[x_] :=1-

i
a

K(x-§)]

sp[p_] := -Log[-Log[p]];
{a, x, £} = GPprm[POT, threshold];

Plot[ —Log[n— (1- Ggp[x])], {x, £, Which[x >0, &+ i, k<0, 3Max[POT]]}, PlotStyle » col]];
ny x
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In[115]:= potonGumbelPP = GumbelpaperPOTtoAME [pot, F¥]

. Gumbel Probability Paper

T T
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In[116]:= Show | GumbelfEZXif, Gumbelplot |AMSHE2day[[All, 2]]|, GEVplot |AMSHS2day[[All, 2]]] |

Qumbel Prqba‘bility Paper
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Show [Gumbe 1 #EZEHf, potonGumbelPP, Gumbelplot [AMSHHE2day[[All, 2]]], GEVplot [AMSH&2day[[all, 2]]],
ExpPlotonGumPaper [pot, FH, threshold] ’ GPPlotonGumPaper[pot, FH, threshold]]
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POTEAMSZ B U TR UKRINER Z B2 & ZDEWVWHARICR S,
POT D BHE IXIERFIBEEIC K DRDZHENEMTH 3.
POTZRWBAEIE, FEHHNRESNTVWESEGCMERZRHWSEBICHEWNTH 5.



