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xmCiQo xH}Dv u=wD|t SSFI w SPIXN=W wO =@ TSIXN=W u}@ xU}=kt =@
u}= Q=DiQ xm |Qw] x@ 'CU= SSFI w SPIXN=W wO R=|@}mQD TSIXN=W Q=DiQ
|r=UmWNC}a[w QO w SPI XN=W Ovv=ty =y|r=UmWNX}NWD QOXN=W
COW TSI XN=W u}vJty "Ovm|t pta SSFI XN=W Ovv=ty '22uOv=t |k=@
1387 |r=UmWN� Ovm|t u=}@ SSFI w SPI |=yXN=W R= QDW}@ =Q |r=UmWN
|xOW xO=O xaUwD XN=W Q=DiQ |xU}=kt =@ "�x=t 3 |v=tR T=}kt =@ 1389 =D

"�CU=Q� p=tQv nwr w �AJ� =t=o |Dq=tDL= `} RwD "8 pmW

?}=Q[ '`} RwD wO Qy QO "CU= xOW x�=Q= 3 w 2 |=ypwOH QO ?}DQD x@ w xU}=kt
"CU= hrDNt O=tDa= Kw]U =@ Q_=vDt |xQ=t; R= QDtm xOWx@U=Lt

18�?=v=wQ � VQ=@� xQ}eDt wO OQ=Ov=DU= XN=W G=QNDU= "4"2"2
|=yQ=DN=U |R=U pOt x@ QO=k xm OvDUy |[=} Q |=ypOt w `@=wD `k=w QO =yqwB=m
`} RwD '`@=wD u}= xm |vat u}O@ "OvDUy pkDUtQ}e |iO=YD |=yQ}eDt R= xDU@sy
[5]"Ovvm|t u}}aD Q}eDt Qy x@ xOWxO=O X=YDN= `} RwD x@ xHwD =@|mQDWt|Dq=tDL=
'OvW=@ ?=v=wQ w VQ=@ |iO=YD |=yQ}eDt ?}DQD x@ Y w X xmv}= ZQi =@

[8]%CU= 1 |x]@=Q CQwYx@ =yu; (p) lQDWt |Dq=tDL= `} RwD
P (X � x; Y � y) = C[F (X); F (Y )] = p (1)

|atHD |Dq=tDL= |=y`} RwD ?}DQD x@ GY (y) w FX(x) w qwB=m C 'u; QO xm
OQ=Ov=DU= XN=W G=QNDU= |=Q@ "OvDUy ?=v=wQ w VQ=@ |=yQ}eDt �|Wy=m �
CQwYx@ =Q 1 |x]@=Q R= pY=L (p) |atHD p=tDL= O}=@ �?=v=wQ � VQ=@� xQ}eDtwO
p}O@D OL=w Q=}at h=QLv= w QiY u}ov=}t =@ OQ=Ov=DU= p=tQv `} RwD x@ 2 |x]@=Q
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"x=t 24 w 12 '6 '3 '1 |v=tR |=yT=}kt QO MSDI w SSFI SPI |=yXN=W |xU}=kt "9 pmW

|r=UmWN C=YNWt G=QNDU= "1"3"2
Q=Okt =} |r=UmWN XN=W Q=Okt� xt |iO=YD Q}eDt T=U=Q@ |r=UmWN h} QaD
x0 |xv=DU; K]U l} u}}aD OvtR=}v '�...w ?=v=wQ 'VQ=@ pFt |r=UmWN Q}eDt
Q_vOQwt |iO=YD Q}eDt Q=Okt xm OyO|t MQ |r=UmWN |v=tR 'T=U= u}= Q@ "CU=
Q}eDt =} C@=F Ov=wD|t xv=DU; K]U "OW=@ QDtm xOWu}}aD |xv=DU; K]U u=R}t R=

"OvQ}o|t Q_v QO p=tQv \}=QW =@ ?U=vDt =Q |v=QL@ OL u}= ,qwtat w OW=@
QO "CU= xOW s}UQD |v=tR |QU l} QO |r=UmWN C=YNWt '10 pmW QO
|xrY=i� 23COt |xYNWt xU T=U=Q@|r=UmWN|v=w=Qi p}rLD 'Q[=LVywSB
24COW '�OW=@ QDtm xv=DU; K]U u=R}t R=|iO=YD Q}eDt Q=Okt u; pqN QO xm|v=tR
'�|r=UmWN |xQwO pw] QO xv=DU; K]U u=R}t R= |rY= Q}eDt |=yOw@tm ẁtHt�
QO |v=QL@ OL R= |rY= Q}eDt hqDN= |xv}W}@� 25|r=UmWN COW |xv}W}@ w

"OQ}o|t CQwY �|r=UmWN O=ONQ Qy

wO Qy xm OwW|t XNWt [8]`HQt QO xOWxO=O xaUwD XN=W Q=DiQ =@ QwmPt
Q}eDt T=U=Q@ |r=UmWN X}NWD 'XN=W wO Qy QO "OvQ=O x@=Wt Q=DiQ XN=W

"CU= |m} SwrwQO}y Q}eDt T=U=Q@ lWN w QD |xQwO COt u}tND w VQ=@

|r=UmWN ẁkw |v=w=Qi p}rLD "3"2
|r=UmWN Ovv=t xO}OBl} C=YNWt T=U=Q@ xQ}eDtOvJ|v=w=Qi |=yp}rLD,qwtat
|x[wL |=Q@ xQ}eDtOvJ |v=w=Qi p}rLD OvwQ 'Q[=L VN@ QO "OQ}o|t CQwY
w CWQ R} Q@; |x[wL wO |=Q@ QwmPt p}rLD G}=Dv 'u=}=B QO w K} QWD CWQ R} Q@;
pL=Qt R= |NQ@ uOw@ x@=Wt x@ xHwD =@ CU= QmP x@ sRq "CU= xOW x�=Q= x}twQ=
R= Q[=L VN@ QO '|v=w=Qi p}rLD =@ xOWxO=O KQW |xQ}eDtOvJ XN=W |xaUwD

"CU= xOW |Q=OOwN C=}�RH |x�=Q=
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}rLD

"CWQ |r=UmWN C=YNWt "5 pwOH
COW xv}W}@ QFm =OL COW xv}W}@ COt xv}W}@ =yO=ONQ O=OaD XN=W

3 61 18 76 16 96 MSDI

3 11 12 99 10 85 SSFI

3 6 8 35 7 109 SPI

"x}twQ= |r=UmWN C=YNWt "6 pwOH
COW xv}W}@ QFm =OL COW xv}W}@ COt xv}W}@ =yO=ONQ O=OaD XN=W

4 5 56 29 40 57 MSDI

4 45 31 2 20 60 SSFI

2 18 10 33 11 104 SPI

"p=tQv |qwB=m VR=Q@ |}wmv "7 pwOH
�Dn� xQ=t; � = 0 2 � = 0 15 � = 0 1 � = 0 05 � = 0 01 H0

Gaussian 0 91 1 32 1 49 1 66 2 19 3 52 pw@k

XN=W 3 T=U=Q@ xOWG=QNDU= |r=UmWN C=YNWt '6 w 5 |=ypwOH QO
|UQQ@ =@ "CU=xOW x�=Q= x}twQ= w CWQ R} Q@; |x[wL wO |=Q@ TSI w SSFI 'SPI

QDW}@ SPI XN=W C=v=Uwv xmv}= x@ xHwD =@ OwW|t XNWt QwmPt |=ypwOH
|=Q@ xOWC@F |r=UmWN |=yO=ONQ O=OaD 'CU= SSFI w TSI XN=W wO R=
C=YNWt |xv}W}@ w CU= TSI w SSFI XN=W wO R= QDW}@ SPI XN=W
u}vJty "CU= Qo}O XN=W wO R= QDtm SPI XN=W |=Q@ xOWC@F |r=UmWN
u} QDW}@ w COt u} QDW}@ 'SSFI w SPI XN=W wO x@ C@Uv TSI XN=W

"OQ=O =Q |r=UmWN COW
|r=UmWN C=YNWt |Dq=tDL= |=y`} RwD "2"3"2

|xv}W}@ w COW 'COt |=yxYNWt |=Q@ `} RwD u} QD?U=vt 'Q[=L VywSB QO
u}vJty "OvDUy p=tQv w pw@} w '|}=tv |=y`} RwD ?}DQD x@ |r=UmWN COW
"CU= p=tQv qwB=m `@=D 'xQ}eDtOvJ |Dq=tDL= `} RwD G=QNDU= |=Q@ qwB=m u} QD?U=vt
w p=tQv |qwB=m VR=Q@ |} wmv R= |m =L 'VR=Q@ |} wmv |=y|@=} RQ= G}=Dv
|}=tv `} RwD VR=Q@ |} wmv w CU= O=tDa= Kw]U |t=tD QO p=tQv w pw@} w |=y`} RwD
=@ p=tQv |qwB=m VR=Q@ |} wmv |@=} RQ= "OwW|t O}}-=D O=tDa= Kw]U R= |[a@ QO

"CU= xOW x�=Q= 7 pwOH QO 26Cq@vRwQ p}O@D R= xO=iDU=
|v=w=Qi p}rLD "3"3"2

lQDWt w xQ}eDtlD |}x}W=L |Dq=tDL= |=y`} RwD u} QD?U=vt X=YDN= R= TB
|=yp}rLD '5|r= 3|=yx]@=Qj@=]tu=wD|t '|r=UmWN|=yxYNWt x@ xQ}eDtOvJ

[13w6]"O=O s=Hv= xQ}eDtOvJ |v=w=Qi
P_DSP = P (D � d [ S � s [ P � p) = C(u1; u2; u3) (3)

'COt |=yxYNWt ?}DQD x@ P w S 'D |xO=iDU= OQwt |=yQDt=Q=B 'u; QO xm
p=tDL= '3 |x]@=Q j@=]t u}vJty "OvDUy |r=UmWN COW |xv}W}@ w COW [12]"|r=UmWN p}rLD QO xO=iDU= OQwt C=YNWt "10 pmW
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T_DSP = �
1� P_DSP (9)

TD̂SP = �
1� PD̂SP (10)

TDjSP = �
1� PDjSP (11)

TDSjP = �
1� PDSjP (12)

=} S � s =} D � d xm CU= |O=ONQ CWoR=@ |xQwO T_DSP '=yu; QO xm
w D � d u; QO xm CU= |O=ONQ x@ \w@ Qt TD̂SP u}vJty "OW=@ P � p

"CU= P � p w S � s
Q=Okt 3 |=Q@ T_DSP |xQ}eDtOvJ |=yCWoR=@ |xQwO Q=Owtv '11 pmW QO
Q=Okt xJ Qy 'QwmPt pmW j@=]t "CU= xOW s}UQD COW |xv}W}@ Cw=iDt
QDxO}Wm CWoR=@ |xQwO |=yQ=Owtv w O@=}|t V}=Ri= COW |xv}W}@ |xYNWt
?}DQD x@ '13 w 12 |=ypmW "Ov@=}|t V}=Ri= =yCWoR=@ |xQwO Q=Okt w OvwW|t
G=QNDU= 11 w 10\@=wQ R= xm OvDUy TD̂SP w T_DSP CWoR=@ |xQwO |=y|vLvt
'CWoR=@ |xQwO 'COW |xv}W}@ Q=Okt V}=Ri= =@ 'QwmPt |=y|vLvt QO "OvwW|t
|Dq=tDL= |=y|vLvt ?}DQD x@ '15 w 14 |=ypmW u}vJty "O@=}|t V}=Ri=

"OvyO|t u=Wv =Q lQDWt p=tDL= |=Q=O \=kv |xawtHt w |]QW
C=YNWt |wQ Q@ xQ}eDtOvJ |=y|v=w=Qi p}rLD ,qwtat u}W}B C=ar=]t QO
w s=Hv= """ w ?=v=wQ 'VQ=@ Q}_v 'xQ}eDtlD |=yXN=W R= xOWG=QNDU= |r=UmWN

'�CU=Q CtU� peak %3 %COW |xv}W}@ hrDNt Q}O=kt |=Q@ T_DSP "11 pmW
"�AJ CtU� peak %1 w �\Uw� peak %2

"CUqwB=m j} Q] R= xOWx@U=Lt p=tDL= =@ Q@=Q@ P � p =} S � s =} D � d

P (D � d [ S � s [ P � p) = 1� u1 � u2 � u3

+C(u1; u2) + C(u1; u3) + C(u2; u3)

�C(u1; u2; u3) (4)

PD̂SP = P (D � d \ S � s \ P � p)
= 1� P (D � d [ S � s [ P � p) (5)

"OwW|t x@U=Lt 5 |x]@=Q T=U=Q@ P � p w S � s w D � d p=tDL=
6 |x]@=Q j@=]t 'OW=@ P � p w S � s xmv; \QW x@ D � d O=ONQ p=tDL=
x@ S � s w D � d O=ONQ p=tDL= |x@U=Lt |=Q@ '7 |x]@=Q "OwW|t u}}aD

"CU= P � p \QW

PDjSP = P (D � djS � s; P � p) =

u1 � C(u1; u2)� C(u1; u3) + C(u1; u2; u3)
1� u2 � u3 + C(u2; u3)

(6)

PDSjP = P (D � djS � s; P � p) = C(u1; u2) + C(u1; u2; u3)
1��u3

(7)

|xQwO 'FX(x) |Wy=m p=tDL= `} RwD =@ X Q}eDt |=Q@ xQ}eDtlD Cr=L QO
%OwW|t u}}aD 8 |x]@=Q CQwYx@ CWoR=@

TP = �
1� FX(xP )

(8)

� w OW=@ QDnQR@xP Q=Okt R= xmCU=|v=tR QOX Q}eDtCWoR=@ |xQwOTP 'u; QO xm
'xQ}eDtOvJCr=L QO "CU=|r=UmWN|=yO=ONQ ẁQWu}@|v=tR|xrY=i\UwDt
[13w6]"OvwW|t h} QaD xQ}eDtOvJ w |]QW |=yCWoR=@ |xQwO '8 |x]@=Q T=U=Q@
u; QO w Ov=xOW G=QNDU= xQ}eDt OvJ w lD |=yCWoR=@ |xQwO '8 pwOH QO
|xQwO =@ Q_=vDt COW |xv}W}@ w COW 'COt ?}DQD x@ sQ=yJ |r= swO |=yuwDU
|=yCWoR=@ |xQwO 'sDWy |r= sHvB |=yuwDU "OvDUy pw= uwDU |=yCWoR=@
?}DQDx@ =yCWoR=@ |xQwO u}= xm OvDUy sQ=yJ |r= swO |=yuwDU Q}O=kt =@ Q_=vDt

"Ov=xOW x@U=Lt 12 |r= 9 \@=wQ T=U=Q@
"CWQ |r=UmWN |xQ}eDtOvJ w xQ}eDtlD |=yCWoR=@ |xQwO "8 pwOH

Tdsjp Tdjsp TD̂SP T_DSP COW xv}W}@ COW COt CWoR=@ |xQwO
1 14 1 19 2 78 1 56 1 30 2 00 2 17 2
1 30 1 40 9 39 3 32 2 00 5 06 5 05 5
1 41 1 57 22 90 6 10 2 36 7 50 7 22 10
1 57 1 81 72 98 14 04 2 75 10 85 10 09 25
1 69 2 00 173 74 26 71 3 00 13 44 12 27 50
1 81 2 22 411 28 51 21 3 23 16 08 14 44 100
1 98 2 52 1276 36 122 16 3 50 19 64 17 31 250
2 12 2 78 2994 67 237 04 3 69 22 36 19 49 500
2 25 3 06 7007 39 461 57 3 86 25 12 21 66 1000
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}rLD

x@ �AJ� PDSjP w �CU=Q� PDjSP |]QW |Dq=tDL= |=y|vLvt "14 pmW
"peak=3 <=R=

�CU=Q CtU� PD̂SP = 0 9 lQDWt p=tDL= |=Q=O \=kv |xawtHt "15 pmW
"�AJ CtU� P_DSP = 0 9 w

COW xv}W}@ |=Q@ T_DSP CWoR=@ |xQwO =@ Q_=vDt |r=UmWN COW "16 pmW
"umtt |r=UmWN COt |xv}W}@ w 3 =

"CU= xOWxDN=OQB xQ}eDtOvJ w |@}mQD |=yXN=W |r=UmWN C=YNWt x@ QDtm
|=yXN=W '|r=UmWN C=YNWt Q@ xwqa Q[=L VywSB QO Qw_vt u}ty x@
OQ=Ov=DU= |xQ}eDtwOXN=W |r=UmWN C=YNWt R= ?=v=wQ w VQ=@ |xQ}eDtlD

"CU= xOW xO=iDU= xOWxO=O xaUwD
'|v=w=Qi p}rLD QO TSI w SSFI 'SPI XN=W 3 OQmrta |xU}=kt |=Q@
w 4 6 %COW 'x=t 8 %COt� |r=UmWN XNWt O=ONQ l} CWoR=@ |xQwO
"CU= xOW xOR u}tND x}twQ= wCWQ R} Q@; |x[wL wO |=Q@ �1 65 %COW |xv}W}@
|=ypwOH j@=]t "Ov=xOW xU}=kt =yCWoR=@ |xQwO u}= '10 w 9 |=ypwOH QO
R} Q@;|x[wL wO R= l} Qy |=Q@ xOWxOR u}tND |=yCWoR=@ |xQwO 'QwmPt
|=y|r=UmWN u=t-=wD uDiQoQ_vQO p}rO x@ 'TSI XN=W T=U=Q@ 'x}twQ= w CWQ
|xU}=kt Qw_vt x@ "CU= Qo}O XN=W wO R= QDtm |m} SwrwQO}y w |U=vW=wy
XN=W OQmrtaT=U=Q@ 16pmW 'x}twQ= wCWQ R} Q@; |x[wL wO|=y|r=UmWN

%COW |xv}W}@hrDNt Q}O=kt |=Q@T_DSP CWoR=@ |xQwO |=y|vLvt "12 pmW
"�AJ CtU� peak %1 w �\Uw� peak %2 '�CU=Q CtU� peak %3

%COW |xv}W}@hrDNt Q}O=kt |=Q@TD̂SP CWoR=@ |xQwO |=y|vLvt "13 pmW
"�AJ CtU� peak %1 w �\Uw� peak %2 '�CU=Q CtU� peak %3

"�8�COt '4 6�COW '1 65� COW xv}W}@� %CWQ T_DSP |r=UmWN CWoR=@ |xQwO "9 pwOH
TDSjP TDjSP TD̂SP T_DSP Tpeak Tseverity Tduration
3 91 4 79 95 94 4 81 4 95 19 85 56 66 SPI

1 54 5 14 42 80 4 88 5 40 7 38 30 84 SSFI

1 62 3 09 14 92 2 76 2 96 4 37 12 83 TSI
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yt "�8 �COt '4 6�COW '1 65� COW xv}W}@� %x}twQ= T_DSP |r=UmWN CWoR=@ |xQwO "10 pwOH

TDSjP TDjSP TD̂SP T_DSP Tpeak Tseverity Tduration
2 57 4 92 123 38 8 61 9 63 24 00 48 81 SPI

1 25 2 33 16 03 3 96 5 48 5 04 9 23 SSFI

1 26 1 39 4 37 2 07 2 47 2 62 3 49 TSI

u=Wv =y|UQQ@ G}=Dv "�OQ=O xQ}eDtOvJ |v=w=Qi p}rLD w xQ}eDtOvJ XN=W |xaUwD
%OvyO|t

xm |}xvwo x@ 'CU= SSFI w SPI XN=W wO R= |@}mQD TSI XN=W Q=DiQ "1
COt u}tND QO w SPI XN=W Ovv=ty '=y|r=UmWN X}NWD QO u; Q=DiQ
XN=W u}vJty "Ovm|t pta SSFI XN=W Ovv=ty lWN w QD |xQwO
|r=UmWN 'XNWt O=ONQ l} QO SSFI w SPI XN=W wO x@ C@Uv TSI

"Ovm|t C@F |QDW}@ COW =@ =Q
OyO|t u=Wv xOWKQ]tXN=W 3 R= xOWG=QNDU= |=y|r=UmWN C=YNWt "2
C=v=Uwv p}rO x@ SPI XN=W\UwD xOWC@F |r=UmWN |=yO=ONQ O=OaD xm
'COW %Ovv=t '=yxYNWt |x}k@ QO w CU= QDW}@ Qo}O XN=W wO R= 'O=} R
Q}O=kt u} QDW}@ w OQ=O =Q Q}O=kt u} QDtm SPI XN=W 'COW |xv}W}@ w 'COt

"CU= TSI XN=W x@ \w@ Qt
R= pY=L xOWxOR u}tND |=yCWoR=@ |xQwO 'XNWt O=ONQ l} |=Q@ "3
u}tND |=yCWoR=@ |xQwO Q}O=kt w QDtm Qo}O XN=W wO R= 'TSI XN=W
"OvDUy SPI > SSFI > TSI CQwYx@ |oQR@ ^=Lr R= QwmPt |xOWxOR

|xQwO l} |=Q@ 'CWQ x@ C@Uv x}twQ= R} Q@; |x[wL |=y|r=UmWN COW "4
CQ=@a x@ "CU= QDW}@ u=Um} |r=UmWN |=yxYNWt w XNWt CWoR=@
|QDO}OW |=y|r=UmWN 'x}twQ= xm OvyO|t u=Wv Q[=L VywSB G}=Dv 'Qo}O

"Ovm|t x@ QHD CWQ x@ C@Uv
CU= xOw@ VN@C}=[Q xQ}eDtOvJ |=y|R=UpOt QO qwB=m `@=wD OQmrta "5
|@ QHD Cq=tDL= =@ |@U=vt |v=wNsy 'QwmPt `@=wD R= pY=L Cq=tDL= w

"Ov=xDW=O uDQwov} Qo |xQ}eDtOvJ

|xQwO Qy |=Q@ '=yx[wL R= l} Qy QO 'QwmPt pmW QO "CU= xOW s}UQD TSI

x@ xHwD =@ '�OvDUy p=U 12 =D p=U 2 R= =yCWoR=@ |xQwO u}=� u}at CWoR=@
|r=UmWN COt |xv}W}@ w (Severity peak = 3) XNWt COW |xv}W}@
xm OyO|t u=Wv 16 pmW "CU= xOW u}}aD Q_=vDt |r=UmWN COW 'umtt
COt |xv}W}@ T=U=Q@ u}at CWoR=@ |xQwO w XNWt COW |xv}W}@ |=Q@
|x[wL R= QDW}@ x}twQ= R} Q@; |x[wL |=Q@ |r=UmWN COW 'umtt |r=UmWN
CWQ |=y|r=UmWN R= QDO}OW x}twQ= |=y|r=UmWN u}=Q@=v@ "CU= CWQ R} Q@;

"CU=

|Q}oxH}Dv "3
EL@ ?; `@=vt C} Q}Ot |wQ V}B |=yVr=J u} QDsyt R= |m} xRwQt= lW uwO@
xOQm OQ=w |v=Uv= `t=wH Q@ |Q}PB=v u=Q@H |=yCQ=UN xQ=wty xm CU= |r=UmWN
|UQQ@ wQ u}= R= &OyO MQ CU= umtt |}xk]vt w |}=wy w ?; s} SQ Qy QO w CU=

"CU= |v=w=Qi C}ty= R�=L u; Q=F; w |r=UmWN
w |r=UmWN |xO}OB p}rLD w |@=} RQ= swRr x@ xHwD =@ 'Q[=L VywSB QO
|D=P C}a]k sOa w uOw@ |Oa@OvJ u}vJty w =y|@=} RQ= QO =yXN=W x=o}=H
=@ ?=v=wQ w VQ=@ Q}eDt wO T=U=Q@|r=UmWN OQ=Ov=DU=XN=Wl} '=y|r=UmWN
=@ TBU w xOW xO=O xaUwD x}twQ= w CWQ R} Q@; |=yx[wL |=Q@ qwB=m swyit x@ xHwD
VQ=@ OQ=Ov=DU= |xQ}eDtlDXN=W wO w xOWxO=O xaUwD QwmPtXN=W R= xO=iDU=
�|r=UmWN COW |xv}W}@ w COt 'COW� xQ}eDtOvJ |v=w=Qi p}rLD x@ ?=v=wQ w
|rY= VN@ wO 'Q[=L VywSB� CU= xOW xDN=OQB x}twQ= w CWQ |=yx[wL QO

=yCWwv=B
1. world disaster report
2. standardized precipitation index (SPI)
3. standardized stream
ow index (SSFI)
4. Copula
5. Entropy
6. severity-duration-frequency curve (SDF)
7. multivariate standardized drought index (MSDI)
8. standardized soil misture index (SSI)
9. Pearson's classical correlation coe�cient
10. Spearman's correlation coe�cient
11. Kendall's tau

12. gringorten plotting position formula
13. Kolmogorov-Smirnov (K-S)
14. Cramer-von Mises (C-M)
15. Anderson- Darling (A-D)
16. modi�ed weighted watson
17. Liao and Shimokawa
18. twovariate standardized index (TSI)
19. akaike information criterion
20. root mean square error
21. nash & sutcli�e
22. driught persistence
23. duration
24. severity
25. severity peak
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