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“Hydrological Statistics Utility”

User’ s Manual

1. What is “Hydrological Statistics Utility”?
2. Characteristics of “Hydrological Statistics Utility”

3. How to use “Hydrological Statistics Utility”



1. What is “Hydrological Statistics Utility”?

What is “Hydrological Statistics Utility”?

“Hydrological Statistics Utility” is software for statistical analysis of
hydrological data.

In this analysis, hydrological data such as rainfall and discharge are
statistically processed to obtain the probabilities of occurrence of hydrological
events. This statistical analysis is essential for the development of a flood
management plan, an important part of river management conducted by river
administrators of national and local governments. For example, calculating
the probability of occurrence of rainfall provides the most important data as
the first step in the development of a flood management plan.

This software was developed by the Japan Institute of Country-ology and
Engineering (JICE).

The software can be downloaded from the JICE homepage for free of charge.
User registration is required before the use of this product.



2. Characteristics of “Hydrological Statistics Utility”

Characteristics of “Hydrological Statistics Utility”

1. Probability distribution models
16 types of probability distribution models
13 annual distributions & 3 non-annual distributions

2. Calculations
Different types of statistical values are calculated to help select proper
probability distribution models.
e.g. outlier criteria
fitness functions (estimated values and errors by resampling,
standard least-squares  criterion, etc.)

3. Probability papers (graphs)
4 types of probability paper can be used to show calculated results on a

graph.

4. Print out of calculated results
Calculated results can be output onto Microsoft Excel sheets in a pre-set

format. 4




3. How to use “Hydrological Statistics Utility”

«+ Steps for downloading Hydrological Statistics Ultility:

Please access website below and download “Hydrological Statistics Utility”

http://www.jice.or.jp/tech/software/rivers/hydrology/programdl|
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3. How to use “Hydrological Statistics Utility”
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3. How to use “Hydrological Statistics Utility”

Terms and conditions of the use of Hydrological Statistics Utility (English Translation)

This Hydrological Statistics Utility (hereinafter the “Program”) is “Free Software” intended for wide public use. The
copyright of the Program belongs to Japan Institute of Country-ology and Engineering (hereinafter the “Copyright
Holder”). By downloading the Program, the user is deemed to agree to the following terms and conditions.

Terms and conditions of the use of Hydrological Statistics Utility:

[Disclaimers]

The user shall be responsible for the Program, the results obtained from the use of the Program, and all other direct or
indirect results from the use of the documents relevant to the Program, and the Copyright Holder shall not bear any
responsibility for the consequences from the action of the user associated with the use of the Program.

[Redistribution of the Program]
The user shall not redistribute the Program to any third party, including but not limited to the redistribution of the
Program as a supplement to a publication or product, without a prior written consent of the Copyright Holder.

[Commercial use of the Program]
The user shall not sell the Program or a modified version of the Program.

[Disclosure of Results]
The user wishing to publicize the results obtained from the use of the Program shall inform the Copyright Holder to that
effect and clearly state the use of the Program in the publication of the user.

[Modification of the Program]
The user shall not modify the Program in any way including but not limited to reverse engineering, reverse compiling, or
reverse assembling.

[Support for the user]
The Copyright Holder is not liable to provide the user with any support including but not limited to technical support.

The user agreeing to this terms and conditions of the use of the Program may use the Program without requesting a
permission of the use of the Program from the Copyright Holder.

Please email (kasen-keikaku@jice.or.jp) a notification of the publication of the results obtained from the use of the
Program, reports on programming bugs, or other comments regarding the Program. Again, please note that any
support including technical support will not be provided in principle.
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3. How to use “Hydrological Statistics Utility”

Step 4: Input your information

FrILE) BEE) FTw(V) BES) JwHIT—H[E) YILI) ~ILTH)
see KIZEEIA—Fr UFA v x\+

€ | ) @ | htips://www.jice.orjp/tech/software/rivers/hydrology/programdl

=T VSR IR R

Terms and conditions of the use
of Hydrological S LBV ROIFRSRAL

(mandatory) ' ST

Category of your organization

BT
(mandatory) — =

)t your organization > #&aHEE

Please input name of your
organization

Purpose of use > 7755

Step 5: Click here to confirm
the input information

Hydrological Statistics Utility, please check here (

If you agree to the terms and conditions of the use of

Please select
category of your

organization

Please describe your

Hydrological Statistics Utility

V4
1
1
1
1
1
:
' purposes of use of
1
1
1
1
1
1
1
\

consultant




3. How to use “Hydrological Statistics Utility”

Step 6: Please conflrm your information and chck “Send” button

x W - e
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= Please confirm your input information.
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Please click here to

Step 7: Download Hvdrological Statistics Utility
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After sending the
information, download
page will appear

After download, please

‘ open the folder where

suimon-u1s.lzh is saved.
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3. How to use “Hydrological Statistics Utility”

«» Steps for installing Hydrological Statistics Utility:

Bpenadddwnloaded Folder

library = Share with - Burn Mew folder
Mame .
fmom=mmmmmmmmmmes ; 1 Click this and un2|p the downloaded Hydrologlcal Statistics
1 || suimon-ul5.lzh 41/ I
T ot Utility"suimon-u15.Izh"
Mame ‘ Date modified Type Size
e t
:L . suimon-ul5 06/12/2017 1:48 PM  File folder

Ll 5'—'"’”'3'”"-'15"“:N 2. Double click this to'open unzip folder ' '

Mame ‘ Date modified Type Size

Mame ‘ Date modified Type Size
[ e L )

:L ol setup\l\ 12/03/2003 7:41 PM __ Application 2072 KB
OOvisTTTTTTTT 4. Double C|ICk this (Setug) to install the program

O KRRV LS -— 57 .0 : 1KB
5] KZEE - 4U74-VLS BT | Es’l‘b“zﬂhﬁtal}%f’%‘ “'JBF‘P?‘“"“ 556 KB

Jser Manual in Japanes
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3. How to use “Hydrological Statistics Utility”

Steps for installation of the program

Click here at “Next”
button for
installation process

% FRITEREF -0 74 Ver 15 {22b—3A 32 F,
7

R (R A S
2=l Ver 15 FLEMLLET,

AVZbSIE, SETAT PSR LINERPDR, 20
I EIENL RS F B o ‘E?Efﬂu =
T B I V- R T 2T UEE0

e R T h L, Lo T b ERF ol
Ln AVZb=5FR8 T TR SN RS - LE T
%;I I;Dk/\]T EJ%UJ LTI

ADAN=IN TR I T AITHEET 2-T 40 T4 Wer 15 F
AUA-ILET .

B L RS T, [ TR T
DAL D EERL T,

ARITRERF =TT Ver.1§ FALZI-LIL MBS T
[Fel R %7) ’JLJ‘U ZP-FFIR T LTS,

Back Button

A2Ab-LFETLE
G ¥ROSys¥a it

Cancel Button

If you want to define folder
location for the installation

Please click here to
browse the folder

Click here at “Next” button
for installation process

Cancel Button

12




3. How to use “Hydrological Statistics Utility”

Steps for installation of the program

Back Button

Back Button

Aoz DT - R ERERL TSN 1.

[k 3RET 2T TR A At

SEYESTIER
HUERTIER:

IRITHET T4 71 Ver 1.5 SO p DI ERRIELE T

LIl 200 DI - R £ 7. [R3]
%’%;;&_2"_) W DE A -LOAR FRESRELE § Coff

Click here at “Next”
button for installation
process

Cancel Button

Click here at “Next”
button to install
software

Cancel Button

13




3. How to use “Hydrological Statistics Utility”

Steps for installation of the program

AIERET =TT Wer 15 Db IFETLEL .

BET IR oI T AV 2b=FEE T L TR .

Click here at “Finish”
button for completion
of installation

14



3. How to use “Hydrological Statistics Utility”

< Steps for Starting Hydrological Statistics Utility (7K 3 et 1—74974)

tarvis

% Snipping Tool

Fortran Build Environment for
applications running on 1A-32

: k ocuments - : g
Excel 2013 » o ‘ otepa H(E ictures = - r13 ot
. Find “JHBEHT> 310~
| Adobe Acrobat 9 Pro v ks ) EE: ,m _Om M ; 3' 'n /j" S J

@ Word 2013 v : ” > : LU :n o :n ; - - y,’ (Outflow A nalySIS

s e :
I = Simulator) program
o — §} E?EZ e folder and click it
2. Click All

= iy _ s
Program it o LR o |

SP5SInc

S 1 ey e 4. Click here at “7k

: J Trend Micro Offig j#-g% — y -, 33
[TSearch pragrams and fites 2] 5mnnf' bl oy | Trimble bp —1_7/ 7‘/

TR Rcic. FRGE-N-B - '~ | (Hydrological
- wesewive | Statistics Utility) to
1. Click start up W OPEN the program

, Xmin
Sl e e “*ﬁj’é’fﬁ __________
KR ET 274074 S = e
4 Back

| |Search programs and files




3. How to use “Hydrological Statistics Utility”

Explanation of Hydrological Statistics Utility Buttons

4 kst (e

Calculation Condition Setting Window

stEIERFET h Calculation Result Plotting Window

Excel A i ECEh Data Input Excel Sheet

ExcelfE®—ECEh Result Viewer in Excel Sheet

5T Exit

16



3. How to use “Hydrological Statistics Utility”

s Steps for statistical analysis using “Hydrological Statistics Utility”

1. Open Data Input Excel Sheet and Create Data File

H ©- = KZAN s [FEHE

|£ ﬂ(mgfl—.-}_fui-_f ﬁ deh BA ASLAOF B F4 B < B%  PR{y POWERQUERY  POWERPIVOT
a

KZAAAT1— -

. Name of basin ~ Name of
sTEZFAT ca-3ek - river
- (1) Click here \: - I
Bt BfaFaor (Data Input I T B D
. Cih s S BT S TED LI E
g i BB
/ Name Of E EWEIEEHI/E/E Az R
o station e
E:{EEI}R:"-.I i"l.\_l"'Ei-I] II; %ﬁ:j; 'k BEQ EFW WAQ $RQ 4D FQ A W y
: :i m Ds“,ﬁz; Esamws. :gg;a_ju;.‘f._
ExcelfEs—HLEh _ i 13223232 IS ' i
After click, the excel =i e
- sheet WI.|| be openedggﬁgg
automatically. P S
In this sheet, input discharge (or o
precipitation) to be used in the hydrological o L e R VTP T —
statistics utility. Output file will be created in D
the format that can be used in the i (See next slide for detail)
hydrological statistics utility program. it

17



3. How to use “Hydrological Statistics Utility”

& Calculate probabilistic discharge using “Hydrological Statistics Utility “

o .
fi-h | BA AT LIF BR 74 BE &=
. alls - r —_
(2) Input Data in Excel Sheet 0 gé';”;_ﬁmv MS Py lu-a s ==
BERTE S - - . ==
2 SEtor-momy BT YT E P-A- - =S
Ay ;J—F Fl Tt I .
Discharge 2005 18,220 . S o Input name of basin,
e 2006 16650 | . Jx river, and station
abeikkyin , : C ] E F G F
1983 22,120 2008 19,639 Name of basin~ e T
1984 21,700 2009 17,440 Name of rive Ayeyarmad = " — )
i Thahe ik wi IP=s 1A= =S T R m FAa- ]
1985 21,660 2010 20150 Name of station i
1986 20,200 2011 15,180 Unnecessary to change
5 |LM4PMITEE(E b ]
1987 21,700 2012 21,080 : . |7 e e
1988 24,990 2013 21,660 (- )
1989 23,540 i <« |nput annual maximum
1990 21,700 ) .
1991 24,130 [ data (discharge)
1992 17,260 14 2D NS~ RGBTV BAY UKD 7-
1993 23,530 i S AR
1994 13,730 14 ; =] 1954755 . .
1995 22,590 . 19
Data in years must ]
1996 22,880 —
1997 24820 correspond to i i
1998 23,750 18
1999 22820 Observed actual :
. 21
;ggfl’ 13;38 years, while month 3
2 2
2002 2090 and day does not
2003 19,150 %
L ) 18




3. How to use “Hydrological Statistics Utility”

& Calculate probabilistic discharge using “Hydrological Statistics Utility “

(3) Create Output Data to be used in the Program

ii) Select Add-in
Create a data file, (i) L oaaKt

SES PR POWER QUERY powcEl

Hydrometric

Input Menu O 2wz TRE
QQ » Computer » O—7)L 71 2% (C:) » Program Files (x86) » ROSys » KSHEF » - o |[ Aomions 2|
R HULTALS— - @
Microsoft Sy * Sample RETLogP3._likelihood
Microsoft Vi &7 _tokei.ni RETLPIRS_prm
1 Microsoft Vi answer.txt RETSQRTET_prm
Data File menolf Rem
MIWS {5 drawstyle.ini ‘tebbekin
Creation fr | 22120 weaere | D tesitne
Moailia Main 9] FGR.dat 1) testdata2.dat
A B [ D E F G H I J K L MsBuild FGRIog {f tokei.exe
; | S oz onsinly [Cryxdnmes. ] P B
Click here to 2 LElE fieysrwady ovmpus 1 BFGRGt Bunnsroc
3 [HhEs Thabeikkyin %;;r .J\%Hﬂ?%?fbﬂﬁ?}l ’ (Fliggg:gl):ai oo LIPSk alnsT
1 4 |LNAPME_LERIE BB v 0 TORIR R T e L Reatek > et Sxcrophooe
create data file & I CNAP MO ORIE £ FARBET, PRE A 8 | NP EFT 5 PR 557 ) LRR(B. TR VR . i
L DA A ERRIES 2 2L T . TEEA DTS _FRR(E - 999952 Reference A | Lpas, prmlog
’ 1sEdhE A, woove || Dirars oot
y KoxiEt _JPRMLP3RS_prm
e | [t
I7AIVAN): -
H I7OLOBET): [TATOIZ L (%) .]
| e ect all cells i s oo s pop— T
) 7D | ACTA: BRD FFW WAD FRQ 4D PR ATE AW pLIE:|
D@ _F—tns  [sn... a@ tL 0 D8 s g .
of input data as el S 2o — —

| = 1954/5/5
A 8] o ) 3 F G H 1 J iz

(iv) Save file
(with filename such as
“ThabeikkyinQ”)

shown in the right

I7ARENT B4 B ARLT R

i
0 c

(4T T e i Lsl Ol
EROEEE- [ 6 M- wOCHE 4 - L-A-=E=E040

= A ]

3 2013/5/6 215%/

a9 19




3. How to use “Hydrological Statistics Utility”

2. Calculation Condition Setting

-

{2 AKehstiTasd

SEChEE Soap

Excel A Fi—itEh
ExcelfES—NLEh

T

(1) Click here (Calculation

—>

_ Condition Setting Window)

If data are If data are non-
annual annual
Annual Non-annual
2
StEEmEE /
¥
HEEM BE IEEE
FEREZEL. SLo0. STELE. pAl W Exp W LExp
|& |EI.4 [V Gumbel [ GP
v SORTET [w GPExp
[ Jackknifei® [~ BootStrapis r Select a”
g f::Rs TTEE ’r '
= —FAFZ (2000 v
SEE ‘ ol Lo Tt 41 Select none
. |
[JackEnife,BootStrapfESESE [+ Tweai =t eyTEsE :
i 0 0 ¥ IshiTaka = = Rainfall
~ e .
’ ! 0 ¥ LN . i
W LN3PM C i «——= Discharge
W LMILM : ;
W LN2PM | Calculation
[ 3Fm<FCUTOFF 200 W LN4PM e LS 1[' File Setting
Selectall = i<BE | ams ~ Seart
B, i | I Calculation
— Select none |l
I5-04: N
Close

(See next slide for detail)

20



3. How to use “Hydrological Statistics Utility”

(2) Setting Calculation Conditions

Probability distribution method to
be calculated. Normally, all boxes

U t
nnecessary fo should be checked.

change /
' HEEHETE \ /
T BT B IEEE
HEREIREL. SLoC. FTRLE. pAls Exp ) I~ LExp
[ ® 7] Gumbel r — Unchecked
v SORTET I dPExp
[ JackKnifei® [ BootStrapik " f;::ﬂs — | J
- —_— = 3
When calculating e o” [  Loaps TaE |
1000-year fIOOd, H untStrap{E$E v Iwai E_I_Eﬁi*a .
0 0 0 7] EhiTaka el  Select in the case of
1000 should be — [H——f—s S e C@2<— 11 precipitation
entered here. v LNSPM '“ﬁ \ _
¥ LN2LM ~Select in the case of
v LN2PM :
[ AEEFECUTOFF (300 = LNAFM y b LN | dISCharge
_ vz | e |
+ TR i |

Exp : Exponential distribution

Gumbel : Gumbel distribution

SQRTET : Square-root exponential type maximum distribution

GEV : Generalized extreme value distribution

LP3Rs : Log-Pearson Type Il Distribution (Real coordinate space)

LogP3 : Log-Pearson Type Il Distribution (Log coordinate space)

Iwai : Iwai method

IshiTaka :Ishihara Takase method 21
LN3Q~ LN4PM : Log-normal distribution



3. How to use “Hydrological Statistics Utility”

(3) Select Calculation Data Files and Start Calculation _ -
Directory to load condition data

‘ Directory to save results
ETHFHJ'-’EE%

s T 4L

Files {x 860 ROSy sy st
C-¥Program Files (x3R¥ROSys¥ak sty

HEEHEE
HERs B% FEE A SEL-pEvEa L
rﬁﬁm{‘ SLSTU‘:‘W‘ D ﬁ épr | E (L;"’ [1 |testdatadat | iR Jtestdataans
L3 . : umbe IE_ - —
SETE S — e = B iz filename of the result
i e | In s
JackEnife, BootStrapt@se o v Twai . IE_ - ] —_
LI R vum (1) Click here to T @ Select the previously —
= uwen Select data file 8 created data file
W LN2LM q
" e f——— (ThabeikkyinQ). —
[ JEEFCUTOFF [ao0 % LN4PM B IT e
TR 12 ER
IR -z 13 JER
i — - SR
® Click here to start 5 EiR
calculation ® Close i~ i
I | 5 ER
N E OK Cancel
20 R | -
| o o= [ sow |

Clear 22



3. How to use “Hydrological Statistics Utility”

3. Calculation Results Plotting

(1) Click here (Calculation
Result Plotting Window)

12 Aozt [ / HEaREn

o =TAE
R ETES o v [

SRR AN PRI EEE [ - 0ol - GIE8 COEEAIE O JsckknifelE(E
a
RS HET )
ST EfERFT Graph Type —» t sisEsmsesis 1 B-e =
I 7 B 7 cunbel - Iin
B3 E opempempn —— s il B esormer -
(1125 ! - 10 H e
ag | HWEEICHS i 50

L
N { / M~ e
95 R S : 20 l_ W LogP3

Excel A0y H2gh " J/ 0 e / Select all

80

AT I N S A | e
Excelfdfi—HML R :
S SR 70 — /éﬁ:; 5 ; |! i t::?m Graph Select none
A : : v
Mgy — E)'(p R | Types /
a7 R Gunbel —— B 7 e TATEE Y / Redraw
Ell — SR R
" R (EPSRS — |7 W LM4P TR
B e — 559517 Vi
" o EhiTaka —— _| . FEE lew
T LM3g  —— (v FTENERTERETR
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3. How to use “Hydrological Statistics Utility”

(2) Plotting Graphs

Select from calculated stochastic distributions (graph type) to be
plotted, then click at redraw button.
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3. How to use “Hydrological Statistics Utility”

(3) Check the Graph
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3. How to use “Hydrological Statistics Utility”

(3) Check the Graph (Contd.)
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3. How to use “Hydrological Statistics Utility”

SLSC (standard least-square criterion)
(3) Check the Graph (Contd.) o
SLSC: fit index-> smaller value

means better matching of the
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3. How to use “Hydrological Statistics Utility”

4. View Results in Excel Sheet
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3. How to use “Hydrological Statistics Utility”

(3) Create new sheet
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