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License & Disclaimer

This software program (Hyd#elT) may not be copied and is licensed for use as a single unit.
HydroMetriks, Ltd., provides Hydrd-IT "AS IS", without any warranty or condition and
specifically disclaims any implied warranties of title, merchantability, faness for a particular
purpose and noanfringement. HydroMetiks, Ltd., shall under no circumstances be liable for
lost income or any special, incidental or consequential damages due to the use offHydro
The liability of HydroMetks, Ltd., to you is limited to the replacement of certified copy(s) of
Hydro-FIT with identified errors corrected. You, as a voluntary user of Hyldrpagree to
indemnify and hold HydroMeiks, Ltd., harmless from any claim, including reasonable
attorney<Iees,made by any third party due to or arising out of your use of Hy&liffoor breach
of this Agreement or your violation of any law or the rights of a third party. If you do not agree
to these terms and conditions, please cease using the program and dedtooypeds of Hydro
FIT. Please report any defects observed in Hygdiloto Jason Giovannettone at Hydrokile,

Ltd. (Email: giovanja@e.com; Phone: 61:554-6159)
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Introduction

Installation

There ardwo components that are required to run Hydf T with its full capabilities: the

HydroFIT executable filandthe MATLAB compiler installatidile. Thefirst step prior to

running HydreFIT is to install the MATLAB compil&he folder containing the HydsBI T

executable file also contains a f(lelyApplinstaller_web.exd)at allows the installation of the

MATLAB compiler; an Internet contien is requiredo install this compiler An installation

GAYR26 oAttt FLIISFENI FFGSNI Ot AO1TAYy3a 2y (GKS Ayad
0KS T2t RSNJ 6KSNBE (GKS O2YLIAESNI oAttt 0SS &k SR
windowl LILIST NBE O2y dFAyAy3a |y WLyaillftQ odzid2y o /
WCAYAAaKQ gKSYy AyadaltftlraArzy Aa O2YLIX SGSo

Input File

Thenextstepis to create the input file, which will contain all of the data to be analyzed by
Hydro-FIT This step is the most timeonsuming as much care must be taken in making sure
that the input file is in the correct formatit is required that the format oftte input filebe

either a MicrosoftExcel spreadsheéixis or .xIsxpr a netCDF file (.ncany other format will
cause an error to appear within HydFdT. The Microsoft Excel input file may contain various
types of data, which include rainfall, stream flow, storm counts, pressure, temperature, wind
speed, and index values; whereas a netCiphtifile may only contain rainfall data at the
present time.

If the input file is aMlicrosoft Excel spreadsheet,mtust contain at least one folder that

contains the station data to be analyzed. Depending on the resolution of the data, the folder
musto S GAGEf SR W5FGF 6az2yikKfeoQ 2NJ W5 Gl o05FAfe@o0
appear. If analyses using both data resolutions are desired, then both folders need to be
present in the input file. An example of aixceinput file containingmonthly data is shown in
Fig. 1. The first rove reserved for the column headings, which shaelthain uraltered. The

first column should contain the ID or site najwehich can be a number or stringgrresponding

to the data that is contained withia particularrow. The second column is reserved for the
year during which the data in th@ext twelvecolumns were collectedThe following twelve
columns contain the monthly data for all months of the year (January to December). All
columns except therst column are required to be in numeric format; any other format will
cause an error message to appear.

An additionaworksheetthat is requiredn a Microsoft Excahput file if contour plots are
RSaAaANBR Aa (KSwekshed Andexdmpldadf BaicBniteht dvithih hel Q
W/ K| NJ OviofkstdetisSHownar(Fig. 2. As with the previausrkshees, the first row of



thisworksheeta K2 dzf R y 20 06S Fft GSNBR 2NJ Iy SNNRBN YSaal
worksheetcontains threecolumns. The first column contains the site ID or name, which can be

a number or string, corresponding to tisée information in the spreadsheet cslio the right.

¢tKS aAdS Aly5 XSy WY &brkshe€rauStNahideritidako sh@site M A K Y I Y S &

that are contained in th&’' 5 | viotk€beetof the inputfileT A F GKSNB FFNB Fyeé aAii
fAAGSR Ay (KS W/ khiatiidk OissBdNdk ¥ A ARV &2 aBS8&24S
worksheet an error message will appeafhe seconda@® (G KANR O2f dzvyya 2F (K
worksheet contain latitude and longitude information, respectively, for each site. If any

latitude and/or longitudenformation is missing for one or more sites, the option to view a

contour plot in HydreFITis disabled. Other columns related to site characteristics areluded

dzy RSNJ G KS W/ KINIOGSNRARAGAOAQ ¢2NJ] akKBBGx odzi (K

A
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1 Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2 Aeroparque Buenos Aires 1980 o -0.2 0.1 1 1 1.2 1.5 14 1.2 0.9 1.5 1.1
3 Aeropargque Buenos Aires 1981 1.5 -0.4 -0.7 -1.3 -0.8 -0.9 -0.9 -1.3 -L1 -1.4 0.5 0.5
4 |Aeroparque Buenos Aires 1982 -0.7 -0.2 -0.2 -0.5 -0.5 0.8 1 0.6 2.5 2.7 -0.6 -0.8
5 Aeroparque Buenos Aires 1983 -1.1 -1.5 -2 -2.6 -2.7 -2.9 -3.4 -3 -2.9 -2.6 -2.6 0.3
& |Aeroparque Buenos Aires 1984 0.9 21 -0.4 -0.5 -0.9 -0.5 -0.4 -0.9 -1 0.7 -0.4 -0.7
7 |Aeroparque Buenos Aires 1985 -0.9 -1.2 -1.4 o 2.9 2.6 3 2.2 1.9 2.5 3.4 -0.2
& |Aeroparque Buenos Aires 1986 -0.2 -1 -1.4 0.1 0.3 0.3 0.1 1.2 1.2 2.1 2.6 -0.3
9 |Aeroparque Buenos Aires 1987 -1 -0.7 -0.4 -0.6 -1.2 -1.6 0.6 0.5 0.3 0.4 0.6 0.8
10 Aeroparque Buenos Aires 1988 0.4 0.2 3.1 -0.6 -1.2 -1.8 -2.1 -24 -2.5 -2.2 -2.2 -2.5
11 Aeropargque Buenos Aires 1989 -3.3 -3.5 0.4 1.7 0.9 0.7 0.4 2.1 -0.4 -1 -1 0.4
12 Aeroparque Buenos Aires 1990 1.2 2.3 2.1 3.1 2.8 2 1.4 0.9 11 1 2.4 2.3
13 Aeroparque Buenos Aires 1991 2.3 -0.3 -1 -1.2 -1.3 0.8 1.3 1 11 1.2 0.8 2.5
14 Aeroparque Buenos Aires 1992 -0.2 -1 -13 0 1.1 1.6 -0.2 0.2 -0.2 -0.1 -0.2 0.1
15 Aeroparque Buenos Aires 1993 0.2 0.2 -0.4 0.6 0.5 1.5 -0.4 -0.6 -0.8 0.7 1.9 2.2
16 Aeroparque Buenos Aires 1994 1.5 0.8 1.5 2.3 2.2 2 2 -0.4 -0.9 -0.9 -1.6 -1.5
17 Aeroparque Buenos Aires 1995 -2 -2.3 -2.2 -1.9 -2.2 -2.2 -2.4 -2.7 -3 -2.8 -2.4 -2.8
18 Aeroparque Buenos Aires 1996 -3.2 -2.8 -3.3 -3.2 -34 -3.6 -3.9 -3.7 -2.8 -2.9 -2.3 -2.2
19 Aeropargque Buenos Aires 1997 -1.7 -1.9 -2 -2.3 0.2 0.7 0.5 1 -0.6 -0.6 0.1 2.3
20 Aeroparque Buenos Aires 1998 2.5 2.2 1.9 2 -0.3 -0.7 -0.1 -0.5 -0.7 -1.2 -1.4 0.5
21 Aeroparque Buenos Aires 1999 1.3 1.7 1.9 -0.5 -0.9 -1.3 0.7 1 11 -0.6 -1.2 -1.6
22 Aeropargque Buenos Aires 2000 -1.8 -2.1 -2.5 0.2 24 3.2 2.8 2.6 3.3 3.2 2.9 2.3
23 Aeroparque Buenos Alres 2001 2.8 2.7 3.6 2.9 2.6 24 2.2 3.1 2.5 3.4 3.5 2.8
24 |Aeroparque Buenos Aires 2002 2.9 1.9 2.5 2.7 3.3 2.6 3.3 3.3 3.3 2.7 2.5 3+

Data (Monthly) | Characteristics [©)] 4 r
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1 Latitude Longitude
2 |Aeropargue Buenos Aires -34.56 -58.52
3 |Azul Aero -36.75 -59.83
4 |Bahia Blanca -38.72 -62.27
5 Benito Juarez -37.67 -59.78
6 |Bolivar -36.18 -61.07
7 |Buenos Aires -34.6 -58.38
8 Cordoba -31.42 -64.18
9 |Coronel Pringles -37.98 -61.35
10 |Coronel Suarez -37.45 -61.93
11 |Dolores -36.32 -57.67
12 |El Palomar -34.62 -58.58
13 [Junin -34.58 -60.95
14 |La Plata -34.92 -57.95
15 |Laboulaye -34.12 -63.4
16 |Mar del Plata -38 -57.55
17 |Marcos Juarez -32.7 -62.1
18 |Nueve de Julio -31.65 -68.4
19 |Olavarria -36.9 -60.33
20 |Parana -31.73 -60.53
21 |Pehuajo -35.8 -61.9
22 |Pigue -37.62 -62.42
23 |Pilar Obs. -31.67 -63.88
24 |Rosario -32.95 -60.67 | .
» Data (l ... (¥ 4 v

Figure 2:Excel input file showing an
exampleof the €haracteristic® G | 0 @

If the input file is in the form of a netCDF file, then there must be data pertaining to a minimum

of four variables present in the file. These variables are latitude, longifuéeipitation, and

time. ¢ KS @FNAFO6fS yIYS GKFEG NBLINSaSyda GKS € 0Ad
GKS dzyAda Ydzad 6S RSINBSa® ¢KS GFNRAFO6ES yIFYS
2NJ WE 2y 3aAGdzRSQ> trgeR (KS dzyAda Ydzald 0S RS3
Precipitation data are currently the only type of input data that can be accessed from a netCDF

file in HydreC L ¢ & ¢tKS GFNAFotS yIFYS GKFG NBLINBaSyGa
WLINS OA LJIQZ 2 NJ WLINB OA LJonirugt be2cynSistent withivBat isliydicaiel 2 ¥ LJ
Ay GKS W50l !'yAGaQ GSEG o02EX gKAOK Aa RSaONA
Hydro-FIT will not be accurateA number must be specified for invalid or missing precipitation
RFGFT GKAA ydzYoSNJ Aa NBTSNRB&RempttoleddinbKS WCAT f
YAdaAy3d 2NIAY@ITtAR RIFEGLF @FfdzSs AlG ogAfdeSY 20 Ay
YdzaG 06S ALISOAFASR o6& FRRAY3I |y &0 Nikchdeg S ¥
GKSOWYwYR® | WCAfTf =xFfdzSQ Aa y2i aLISOATASR {
GAYR26 | & RSAONAOSR © 86509 @iFbelsedK SNBHAASSE | f
¢KS @GINAFOES yIYS GKIFG NBLNBaSyita GKS dA
ormonths.! yA(l&a Ydzad 6S &ALISOAFTASR o6& FFRRAy3 |
ThreeF 2 N I & F2 N U &&accepabla, whil®any déviafith foodzih&se formats
will cause errors to occur when attempting to load the input data into Hyelia! £ € Wa A
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included in the input file are referenced according to the reference times given in the three
formatsbelow; therefore, it is important to have all references at the correct location in each
format. The acceptable formats are the following:

1. hours since 18001-01 00:00:0.0
2. dayssince 180601-01
3. months since 18001

The first five charactersshen using Fonat #1Y dza i 6 S WK 2 dzNE&fustOK I NI OG S N.
represent the reference year, characters 89 must represent the reference month,

characters 2X; 22 must represent the reference day, and characterg 28 must represent

the reference hour. As hourlydata are not yet supported in Hyd#elT, the time increment of

the data must be 24 hours or an error will occur.

The first four charactersvhen using Format #2 dza (i 0 Shakd®drsélZ 1% Tnust
represent the reference year, characters I8 must r@resent the reference month, and
characters 2@ 21 must represent the reference day.

The first six characterwhen using Format #% dza i 0 S ; dHara2tgrsi 14 4 70nust
represent the reference year, and charactersgZ must represent the referemcmonth.

' y20KSNI 2LIGA2Y I E FOGONROGdziS dGKFG OFy o©S AyOf dzR
attribute. This property will inform the software as to whether leap days are included in the

data. Two options for this attribute are available: if ls@jays are included in the data, the

WOl £ SYRFNR | ({ NIR 02da0KSS NKA2AdE SR (10KSS W CH LSy R N | G @
Wy 2f St LIQ® LT GKS WOIFf SyRINR | (-&NHibremieSt A a asSi
that the user indicate whetS NJ f S| LJAa @& S| N& DdtalsBeering O b dzR BR g Y (K S



Application

Torun HydreFIT ensure that the resolution of the computer on which it is installed has a

minimum screen resolution of 1440 x 900; if the screen resolution is lower, then mamy of

windows may not fit properly on the screen.olble-clickon the HydroFIT icorto run the

application; he title screerwill appear (Fig3). The title screen currently contains one menu

O0KS WCATSQ YSydz I ¢ BegiDknevarfalysi,d@en aipkeGouslysd/a) 12 S
analysis, or exit the application. Clickontd€ A f SQ YSydz I yR t&iieginalf A O]
new frequency analysis.

Data Screening

The screen that appeatsT 1 SNJ a St SOGAFIOWH EBR! yiKSe ®#5a0AF { ON.
(Figd). ¢ KA4d 6AYR26 Aad RADGARSR Ayd2 OGKNBS LI ySta
Lyl f ABYASygs |y R 2 LI A2y a S E OddifitiallfddablediForsa W. N2 g a S
detailed descriptio2 ¥ S| OK 2LJiA2Yy Ay GKS W5F4F {ONBSyAy3
numbered itemdisted below and the corresponding numbered features in Eig.

1. An analysis cannot be initiated before an input file has been selected. By clicking on the
W. NB ¢ & S (e uselziaii ST thellocation of the input file. The only input file
types that are allowed are Microsoft Excel files having the extensiola®r YxIsxXand
ySG/5C TAtSa KI @Oycaaningubfile &Esaiebtgtathe 2isér wikidliy” O Q
GKS WhYQ 0 dzid 2y patheardXilendmegohttie inpuCite dad&Sdisplayes
in the box near the top of the wiralv. As is illustrated in Fig, Aost of the menus,
buttons, and textboxes below will also become enabled; the options thatinem
disabled depend on selections made in the options described below.

e | N
Hydro-FIT = lﬁ

File ~

HydroMetriks - Frequency Intensity
Tool (Hydro-FIT)

Developed by HydroMetriks, LLC

Figure3: HydroFITW ¢ AdieerQ {



@ Browse E:\Work\HydroMet\Data & Results\South & Central America\Argentina\PDS| Pampas region\SPI Indices_Pampas region.xIsx

@ Data Resolution: Monthly v @ Analysis Type: All Data % @ Data Type: Indices
@ Yes No @ No Data Value -999

Data Screenin
2 @ “IIndex Analysis

@ @ Index Name: ' Madden-Julian Oscillation @ 20E (MJO9) - i Info @
Lag (months) 4 | Graph @
Beginning Month October M
Upper Limit -0.10
Duration (months) 4
@ Lower Limit
@ Minimum Data (yrs) 5
. Data Units PDI
" 2 |
@ Site Analysis @ Clear ‘ Save @ Close

FiguredY W51 G { ONBSYyAYy3IQ GAYR240

2. ¢KS W51 GF w8awa memialloRsyh@ usBraBséléct the desired resolution
of the data to beanalyzed. There are only two data resolutions currently supported in
Hydro-FIT: daily and monthly. If an analysis of daily data is desired, the user will select
W5 Af &Q FdoRnYmeruKasd lilWNi@e liflan analysis of monthly data is desired.

ThRS dzaSNJ Ydzad Sy adzNE GKIFG GKS W51 Gl 651 Af@o
selecting a daily or monthly resolution, respectively; otherwise, Hydiowill display an
error message.

3. ¢ KS W! y |CHrépdldwa meh@aldSs the user to choose viher to perform an
annual daily or monthly extreme value analygi’'t SI 1 ! yydzrf o051 Af&0Q
0 a 2 Yy U & ardontliyNrequency analysigsing all data frona specific period of the
&SI NJ SW! ff . Shifféréntogiien@Ayyl Kif KESD RBSSIYUALY HQ LI Yy St g A
enabled or disabled depending on the analysis type that is chosen.

4. ¢KS dzaSNJ Oy OK22aS GKS RIGlF (eSS FNRBRY asSg
¢ & LJS Qdownnirl! gF At Fof S RIFGE & LISYETF f A2yBQx dzRYS (UPWNI
bdzYo SNR> Wt NBaadz2NSEQ>X W¢ Swhedatdlydedabtls@ibser2 A Yy R Q
will determine whether Hydrd=IT computes cumulative annual totétainfall and storm
number)or annual averagetreamflow, pressure, temperature,imd, and indicespf
the data. For example, rainfall data are computed as cumulative totals while stream



flow data are computed as average flows. It is important that the correct data type is

selected; otherwisethe results may not be as expecte@hedata type, along with the

specified data units, also determinesthéye A a f 1 6Sf F2NJ aSHSNI £ 3N
lYyIf@aAAAQ 6AYR260

. The option that allows the user to indicate whether there are leap days included in the

data isonly available whentheimzd FAf S A& | ySiG/5C o¥WoyOQo

. @ OfAOlAY3a W, S3aQs (GKS dzaSNJ AYRAOIFGSA GKI G
@SN o6& OfAOlAYy3 Wbhb2Qs GKS dzaS AYyRAOIGSa
not provided in he data set Choosing the wrong option will cause discrepancies in the

results.

L CKS FAYLEE 2LGA2Yy Ay GKS W[2FIR 5F4FQ LI ySt
an undefined data value in the input filkindefined data values are typically

represented by the numbet999, but if a different number is used, the user must enter

GKFGO ydzYoSNJ KSNBT 20KSNBAaS:y GKS NBadzZ da o
may not be correct.

. ¢KS TANRG Gg2 2LIGA2ya Ay O KitBe udss HasidhosgnONB Sy A
Wt S !yydzZt o05FAf@0Q 2NJ Wt S| !wofmz £ o6azy
menu. The user must enter a beginning year and a duration in years in order to proceed
with the extreme value analysidf a beginning year thasiless than the initial year of

the datais entered HydroFIT wilbegin with theinitial yearof the data set If a

duration greater than the duration of the data is entered, Hyd will analyze the

entire dataset.

. CKS ySEG G2 2I10NSByayaw bk Swsishit t{ 0SS | O
Wit 5F0F oaz2ydaKf o Q-ddwhBahu. (TKSoptn inflicaied 3 A a4 ¢
that the user would like to perform a full frequency analysis on all data in the input file

for a specific period ahe year(s). In order to specify the desired period, the user must
choose a beginning month and a duration in months. The duration can be any value

that does not exceed 60 months. The program will analyze the data by summing or
averaging (depending om¢ data type) the data over the number of months indicated,
beginning with the specifiephitial month of each year. If the desired duration is greater

than 12 months, the period for each year will overlap with the period(s) of other year(s).

. Whenanalyzf 3 | & Atlie Sdlidity oRHe dataXoreachyear will bedetermined.

This means that there should not be any undefined data values within the range of data
that is used for each yeatn the cas of an extreme value analysis§{ | £ @ aA dk G @ LIS T
Annual (Ddi @ 0 Q 2 NJ Wt S 1, alyeanisdadnsiderédavaliyl itial day orQ Y

monthly values, respectively, are valid during that year. In the case of a regular
frequencyanalysisgnah@ A & (@ LIS T W dyéariSdorislereddvadd2f fllil Kt 8 0 QY
RFEGFZ 0SIAYYAYI gAGK (GKS W. SIAYYAYy3A a2y iKQ
GKNRdzZAK GKS &ALISOATASR Rdz2N} 0A2y>S NS RSTAYS
and/or-999). If one value is invalid, the entire year is considered invaliiroFIT

determines the number of valid years for each site, and if that number is less than the

A
a



specified valugivenT 2 NJ Wa Ay AYdzy 5F0F 68NROQI GKS &AGS
analysis. Aninimum datavalue less thafive is not allowed as manyfdhe statistical
calculations cannot be performed with less than five data values.
10.The units of the data should be specified here. The given units will be displayed within
theyl EA& fF-06Sfa 2F Ol NA2dza L)X 2Ga L OOS&aarots
11.¢ KS WLYRSE !'ylftéaraQ LI ySt lftf2a (GKS dza SN
frequency analysis by specifyingaage of values for any one of 8#ferent global
climate indices. The features used to condaictindex analysisan be enabledby
Ot A0l AYy3 (KS OKSOl102E ySEG (2 WLYRSE !yl feée
12.The desired global climate index can be selected from this-dowmn menu. A list of
the climate indices that are available is given in Table 1.
13./ t AOTAY3 (KS WLYF2NNIGAZ2YQ odzid2y eAff 2LIS
global climate index that is currently selected in the ddgwn box above. An example
is shown in Figb for the MaddenJulian Oscillation (MJO).
14.The lag (in units ahonths) between thenput file data values and the values of the
selectedglobal climate index should be entered here. If no lag is desired, the user
aK2dzZ R SYiSNI wnQ 2NJfSIFH@S GKAa aLlk OS SvyLiie
15.¢ KS WDNI LIKQ o0dziG2y A& dza Sdkclimagke infcesirRINGéd yS A T
in HydroFIT correlate with the data for the chosen period of the year using the specified
lag; index limits have no effect on the correlation results. Figure 6 shows an example of
G§KS WLYRSE ! yI f & & iskeQwilkha givRrRirstie dredowntodxdni 2 ¥  J1I
the top-left corner, from which any site can be selected. Five global climate indices are
given below the list of sites, along with corresponding valueg.offRe five indices
listed have the highest correlatiomegardingthe data using the specified period of the
year and lag time. The relationship between any of these indices and the data can be
displayed on the graph on the right side of [ifpy clickng the radio button next to the
desired index. The graph can be saved or printed as a plot or saved as a table by clicking
SAGKSNI 0KS W{I @Skt NAY(G tft20Q odzidz2y 2N GKS
GKS W{I @Skt NAy (G tldt2 dpen incadmwinvhgow Dot skavpa G KS LI
There are six buttons located at the top of the plot window that allow the user to save
the plot, print the plot, zoom in, zoom out, pan, and add a legend. Zooming in can be
performed by either drawing a rectangheound the area that is desired or by clicking
somewhere on the graph. Zooming out can also be performed by clicking at some
location on the graph. Panning can be performed by clicking somewhere on the graph
and dragging the cursor until the desiredwies achieved. The user must click the red
W. Q | i -NIKBK (dzL@ISN SN 2F GKS gAyR2g (2 Of2aSs
¢FotSQ o6dzitizy Ay ( KaBsesheyviRdw showiinFigt@ A 4 Q 6A YR
I LILIS | NI ¢ KS dza S Nélettazbbdatio®ih whidh to sive B anta;3h@ (2 &
f20F0A2y Attt 0S aKz2gy Ay GKS aLl OS G2 GKS
saves the data to a text file at the selected location; an eartext file is shown in Fig.
8.



Table 1: List of globalimate indices that are included
in HydroFIT.

Index Name Index Abbreviation

SOl Southern Oscillation Index
ONI Oceanic Nifio Index

N12 Nifio 1+2 Region

N3 Niflo 3 Region

N34 Nifo 3.4 Region

N4 Nifio 4 Region

EPI ENSO Precipitation Index
TNI TransNifio Index

MEI Multivariate ENSO Index

NAO North Atlantic Oscillation

TNA Tropical Northern Atlantic Index
TSA Tropical Southern Atlantic Index
NTA North Tropical Atlantic Index
AMO Atlantic Multidecadal Oscillation
AMM Atlantic MeridionalMode

CAR Caribbean SST Index

PDO Pacific Decadal Oscillation

NOI Northern Oscillation Index

NP North Pacific pattern
EPNP East Pacific/North Pacific pattern
WP Western Pacific pattern

PNA Pacific/North American pattern
AO Arctic Oscillation

AAO Antarctic Oscillation
EAWR Eastern Asia/Western Russia Inde
WHWP Western Hemisphere Warm Pool

QBO QuasiBiennial Oscillation
CIP Central Indian Precipitation
SF Solar Flux

MJO9 MaddenJulian Oscillation @ 20E

MJO10 MaddenJulian Oscillation @ 70E

MJO1 MaddenJulian Oscillation @ 80E

MJO2 MaddenJulian Oscillation @ 100E
MJO3 MaddenJulian Oscillation @ 120E
MJO4 MaddenJulian Oscillation @ 140E
MJO5 MaddenJulian Oscillation @ 160E
MJOG6 MaddenJulian Oscillation @ 120W
MJO7 MaddenJulianOscillation @ 40W
MJOS8 MaddenJulian Oscillation @ 10W




P
B Index Information

Madden-Julian Oscillation: The MJO is the largest element of intraseasonal (30 -
- 90 days) variability in the tropics. The MJO is an eastward propagating
circulation pattern that manifests itself at various locations near the equator as
convective and rainfall anomalies. The MJO is measured at ten different

longitudes along the equator, represented by the ten indices listed in the
drop-down box.

~

Figure5: WLY RSE LY F2NXIFGA2YQ G6AYR2460

r
- Index Regressions

Site: |Coronel Suarez v
Index Name R-Squared
@ MJOS 0.317
0 MJO4 0.304
@ MJOS 0.256
O TNA 0.246
@ SOl 0233
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Figure6: Yhdex Analysi@vindow.
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File Edit Format View Help

fite ID: Coronel Suarez
Number of years Used: 34

Index Data
0.20054 3.725
-0.35952 -0.5
0.22256 0.125
0.06244 -1.525
0.78375 2.175
-0.22161 1.4
0.064464 2.625
0.24399 5.45
0.50935 1.6
0.08B67806 0.375
-1.1185 -2
-0.34946 -0.125
0.41464 1.975
0.43887 2.55
0.080298 3.25
0.03881 2.825
0.3472 -0.9
-1.0476 -2.85
-0.59762 1.125
0.24185 1.575
-0.92065 -0.95
-0.63976 -2.025
-0.17774 -1.05
0.078274 2.275
0.39571 2.175
-0. 24861 -1.55
0.27357 2.05
0.097083 -2.65
-0.0244864 0.2
-0.56506 -0.425
-0.76429 -2.175
0.2B583 -4, 325
-1.4483 -4.125
-0.085714 -4.075

Global Climate Index: Madden-Julian Oscillation @ 20E (MJI03)

Figure 8 Example of index analysis data saved as ditext

Information includes the site ID, the selected global climate index,

hsyrable® HM 3 RR{sl5 S

number of years used, and plotted values of the climate index and

the corresponding data.




16.The upper limit of the range of the selected global climate index is entered here. All
years during which the average value of the selected global climate index during the
months included in the frequency analysis (while also taking into account the desired
lag) exceeds the upper limit will not be included in the frequency analysis. If @ upp
limit is desired, the user should leave this space empty.

17.The lower limit of the range of the selected global climate index is entered here. All
years during which the average value of the selected global climate index during the
months included in thérequency analysis (while also taking into account the desired
lag) is less than the lower limit will not be included in the frequency analysis. If no lower
limit is desired, the user should leave this space empty.

18.¢ KS dza SNJ & K2 dzf 'Ry FGferadi a @ yo dalkiS2 yw {2AyUfS2 | F 0 SNJ Y
desired options are selected and the appropriate values are entered where required.
tftSrasS NBFSNI G2 G(KS ySEG asSOlAazy F2N) RSGHE A
window.

19.¢ KS W/t SIND2dde2 Y2 2 Tl il KEK®5F G { OMBMYAY3IQ ¢
menus and clears or resets all entries to their default values; this includes the options
GAGKAY (GKS WLYRSE !yl tearaQ é6AyR2pa & ¢St

2006 KS W{I @SQ odziliz2y I ff2¢a 0hHaklSeendzih&rNdledted Al @S
2NJ SYGSNBR Ay (GKS W51 GF {ONBSYAYy3aQ GAYR26®
the user can select a location to save the file as a text (.txt) file. This file can be
NEGNRASOSR o0& Of AO T AY 3 WK LIS yi ® SdzyitedtiiFighK § ONGE S
30 FYR ONRgaAYy3d G2 (GKS FAESQa 20l 0GA2y®

21.¢ KS W/ t2aSQ odzit2zy Of2aSa GKS wWs5FdF { ONBSy
frequency analysis. All unsaved menu selections and entries by the user will be lost.

SiteAnalysis

¢tKS aONBSy OGKIFGO FLISEFENB FFAISNI Ot AO1TAY3 (GKS W{
windowA & OF f f SR (GKS W{ kahwnlinFipb e a4 88 WANYVRES! YV RE &
organizednto four parts that allow the useto select a validsite (determined during data

screeningpand view pertinent statistics associated with that site, to display any of a variety of

plots pertaining to the selected site or to all sites as a whole, to select one or more standard
distributions to diplay on thesite pdfor growth curve plots, and to view a table of exceedance
intensities (frequencies) for various frequenc(egensities) using a useselected distribution.

Formore detailed descriptiosof eachitemA y  {i K& S W! wihtoiv gpbaseirader to the

numbered items below and the correspding numbered featureshownin Fig. 9, 12, and 7.

1. All sites that meetthe uselt dzLJLf A SR ONRGSNAI Ay GKS W5 Gl
within the site dropbox. When the user selects a siterfr the list, all associated
statistics, plots, and exceedance table values are updated.



2. All site statistics, wish includethe number of years used in the analysi4l number of
years available and dimoments are listed here for the site selectedtime site drop
box. Emoments include thedmean (1), L-Scalel(?), L-Coefficient of Variationt{), L=
Skew (3), and EKurtosis 4). Thesedmoments help to describe the location,

dispersion, skewness, and peakedriiessNBE &4 LISOU A @St ex 2F || aAaidSQs
3. ¢KS dzaSNJ aK2dz R Of A O] dainkt&ishWobireltids iheSselg¢ctedi S Q 6 dz

sitein the analysis.

4. Two options will be made available below the plot window when the abeks the
W5 I { lo ButtddIWR A #FiSLand 48 vs.t40Q

5. ¢KS We¢AYS {SNASAQ NIYRA2 odzitz2y ltt2sa GKS
selected site. If there is no index analysis component to the current analysis, then the
plot will look similar to the onel®wn in Fig. 9, where the sites that meet the initial data
screening criteria are plotted as blue circles and connected using a line graph.
Otherwise, the plot will look similar to the plot in Fig. 10, where the sites that meet the
initial data screeningriteria are plotted as blue and gray circles. The blue circles

NELINSaSyld GkKz2asS adrliaArzya GKId Ftaz2z YSSd UK

{ ONBSYyAYy3dQ ¢gAYR24> gKSNBlIa GKS 3INre R2Ga
data screeningriteria but do not meet the index limit criteria. Various properties of

GKA& LX 20 OFry 6S OKIFIYy3ISR Ay GKS WORAG tf2i

B site Analysis = =)
(1) Good Sites:  MJR . ®@ @ &) Exceedance
 Data Frequency Analysis Contour Map @ Edit Plot -
Frequen:
Site Statistics

800.00 Gamma
Years Used: 52153

700.00

L-Mean (L1) 4488 _
L-Scale (L2): 725 E 600.00

LCov(1) 0161 E 50000] @)
LSkew () 0148 &

400.00 -
L-Kurtosis (t4). 0.0716
300.00 -

Discordance: 272

200.00 k. \ \ , . L . . . . 4
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@ Delete Site Year

@ @ Time Series @ t3vs t4
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@ Save/Print Plot . Save as Table @ Close

Figure9: Site Frequency Analysis window showing a time series of the data at a specific site.



6. CIOTAYy3a (KS Wio @ad G4nQ NIRAZ2 o0dzidzawg OF dzaSa
appear. This plot illustrates valuestB8fplotted against4 for each site as light gray
dots. The black dot represents the site that has been selected in therspebdx. In
addition, thet3/t4 relationships for all 2and 3parameter distributions are graphed.

The 2parameter distributions are plotted as points, whilgp8rameter distributions are

plotted as curves. The closeness of a data point for an indivglie to a particular
RAAGNRAOdzAA2Yy Qa LIAY(d 2N OdzZNBS Aa 2yS YSiGK?2
particular distribution describes the site data well. This is only a preliminary indication;

further analyses are required to determine thestfibution that best describes the data

F2NJ I LI NGAOdzE F NJ AaAGSd +F NA2dza LINBLISNIIASaA
window, which is discussed below.

7. Three options will be made available below the plot window when the user clicks the
WCNFID&S ! yIt 2aAaQ NI-REQSSRAYiEFY WY RBCOIEQDHEHY
12). In addition, the list of distributions near the bottom of the window and the
exceedance table on the right side of the window are activated.

8. (Refer to Fig. 12.) A plot sillar to the one shown in Fig. 12 will appear when the user
aStSO0ia GUKS Wt5CQ NIRA2 odziG2y d-boxtwr&S RI G
L 260SR Fa + KA&ad23INI YD LY RRAGAZ2YZ (KS
curves of varidza O2f 2NBE® +F NA2dzda LINBLISNIASa 2F (K
tf204Q 6AYR26I SKAOK Aa RAaAOdzaaSR o0St2g0d

FigurelO: Example of a time series plot with the inclusion of an index analysis.



























