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standard Y ¢-hour NRCS rainfall distributions
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standard Y ¢-hour NRCS rainfall distributions

#-minute interval
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standard Y ¢-hour NRCS rainfall distributions

#-minute interval
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rainfall storm distributions - Type III
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~<— Hydrograph components

MA = base flow recession
'w Rainfall AB =rising limb
BC = crest segment
CD = falling limb
DN = base flow recession
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Points B and C = inflection points
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(Linear Regression ) > g ,S, -2

( Logistic Regression ) s ygum 5, -D

(K-neghibors ) alues o xSoo3 K -C

( Decision Tree ) quowas <3, -0

(Random Forest ) olas JX> -€

( Support Vector Machine ) -Lucio Jlop il -f

(AdaBo0st ) csgigol -0

(Lasso ) gV -h

(Neural Network ) cas slo aSis v

(Unsupervised ) K-means v

(Unsupervised ) DBSCAN v

L osls o310y iy Vv

5o 0gd plxl (preprocessing ) s ools (o3l i B sl a3Y 598 slo oo ,68 o pis 5 (g5l ool 5l 8
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Dgd o0 0,33 PYthON e ;o (Data Frame ) Sledlbl o8 G jo wledbl opl 5 glasl o v

import pandas as pd

df = pd.read_csv( “ copy of the address file/filename.csv”)
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df.describe( )
df.info()

g oo olwlid o ools 5l g ;o sl s Lol amals o NUIl polie 55 9w 5l eolizwl L v/

df.isnull( ).sum()

s 130 0225 o Al | Lo 5 JBT NUMDBEE oo 3 L ools b Loy i) pwile o osliiul 5,50 (sl oy 55!

13903 oolawl lgie 53 eiwd 90 5l jelaie oy ek s integer L float astring g4 5l slo oolo
df['A"] = df.A.apply(['a’, b',’ ¢, d'].index)
df['Ap'] = pd. get_dummies(df['A’])

Dgd o ae a4 gl Of 003 Loo A (w10 a5 aiws ola ans, d Ba g 568 Jle o
Sl e ) ;0SS 4 Cannd b e Jlogad sy 3l eolainl b lgie sla ools (6 51 S cedlol il 1o 5l

L s omile 550k o w4 o (9399 (et ) Wl (0 913 nl oS 05 gl ) R0 b jiie o

108l (0 225 (yghd laaS 9 7 NTUSE (N IVISL 258 w05 p sl logesi | (S n sl Seela ) B>
import seaborn as sns
sns.scatterplot(data = df,x =" A',y =" B',size = Y,hue =" ¢')
sns.boxplot (data = df ,x =" A",y =" B',hue =' ¢")
sns.countplot(df,x =" A’, hue =" B')
sns. histplot(data = df ,x =" A")
df.hist(columns =' ph',by =" potability")
sns. heatmap(df.A.corr( ),annot = True)

sns.pairplot(df, hue=" A’)
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9,5 Iy BT i S48 e S LT I Gl 5 s b riren
df.value_counts( )
IS 352y ple e Az (gt Gy sT (oo Led a5 gt
df['A']. unique()
55 05,5 oo dpog W il 8 K008y b sl Jles gl g5, o cilizee gla g slasl b osls ) Sy o
199 oo plail 5 Hgiws L pYthon ;o Sldes (! gl oydlo 5 o 1 olis

from sklearn.preprocessing import StandardScaler
sc = StandardScaler( )

xp = sc. fit _ransform(x)

3905 oolaiwl 53 eiws 5l lee NUIL olie 0, 5 jelaie &
df. fillna(df.mean( ),inplace = True)
20,5 (o0 Joo ) Syge @ Of Slel g bl gle ) oaslie ol

df.head( )
df.tail( )

Dgs @wloﬁ b oo, R oo ol dalol o

B> g5 v

ols g wsl s pinysSl oyl 5l osliil olsl 45 5 o alal, 1) b st | a2 ysSl oyl
h.(x)=60.+6,x+ - 6,x

25 pR e i gl cwl ¥ jolaie parall (o0 gy cnl lel (29,5 9 89959 Ol b ) S0 &g o

=

:oajf (oo

J(6..6) = — " (hg(x) = 7'

130 ,5 oo oolaiul iy jeiws 5l il (6,50L 5o v Sl pl 5l eolaiul jelaie 4

from sklearn.linear_model import LinearRegression
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from sklearn.model_selection import train_test_split

xtrain, xtest, ytrain, ytest = train_test_split (X,Y, testsi,o = .Y, randomgpaie = V)
LR = LinearRegression( )

LR. fit(xtrain, ytrain)

predeiction = LR.predict(xtest)

1090 oo odliul o jgtws jl diged SO slp S (S G sl

LR.predict([xtest.iloc[\] ]

Sewzd (g S v

e o, pladl oo (bl (6 S0k Eon j0 aned ;a8 O e b sl o 51 51 00 (S S (g0 S

OS5 (bl OS] s les o ooliiin] (gois s jslaie a4y Sooinad b SO 5l oolanl (g0l Jlaw goiy (S
w5l da g S, S izmed il o ) g ¢ olael 4 sgase a5 cenl ] (g, 0 b b S
Sl 25 51 (S e polie Jlie 0 dtwgey polie 03,5 Joe Cond (29,5 3 539)9 Olee (> alal; Sis

20,5 (ool 5 Ojge 4 Seieadd @b sl (o0 o8l

\

logistic function = ———
g / V+e™

298 (oo oolinl oy j5iws 5l i oS cnl GlsPl 3 jslaie 4 ML o
from sklearn.linear_model import LogisticRegression
LR = LogisticRegression( penalty =' I\ or 'lI¥',tol = -.- -\, c

= \.,solver =" Ibfgs',max _iter =\-.)
15 Slesg sl o .l 53l b w5 ol gl 0 S s ygeas,S, gl 45 4zl wiiles Jolye il
103,5 oo ) w55 ol o ool 3,50 sl ol 3,50
0 Ty ey Wl cpl 900,85 o solaiwl Jaw (OVErfitting ) 3, 5l (6,55l jokaie 4y 2l )by ol penaAltY o 3
e oolo b s slo ools oo iaw 00,5 oo Eel Jule ol ol 5065 b ol e o 00lo g oauomy jlawy Joo 45 000
W IRUIEIEIR VTS

(tolerance ) o aiws 40,5 CaBgie gl p (o3 s : tOI
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S5 5l aS glas pl b Lo 00,5 Joe SAY by, dilen a5 0l 058G 5l dcgeme pj S > g, oo :Saga (d
led (oo 00litul S (2l e 6l el 0
Wl oo pasin 1) iSlas ldlas 5 s olaws :Max_iter
(knn- K-neighbors ) alues ¢ 550035 K o )63 v
s s o 3 iy 05,50 ol e 1005 o oslitd 5 5 5 2 4k Blcs sl 2,550 ol
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from sklearn.neighbors import KNeighborsClassifier
from sklearn.neighbors import KNeighborsRegressor

KN = KNeighborsClassifier (n_neighbors = Y,weight = "uniform”)

ISP IR
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asbuniform el )l pl 3145 5,9k 4wl 0 dalod 12 4 00l 00l arasd 5y 0dilS astie :‘Weight
Alpalaes o 39005 bl distance yol )l (p) a5 Sig0 ;0 00d g0 48,5 a5 0 LSS b ylucen slad (5

g dales la T alols uSe Ly

PP PN

5 Gamaiws Jilas 48 00,uS Oygo 4 a5 Sl uile (6,50l w SIS (Decision Tree) pueas oo
4 45 09h o0 Lo proeal S50 G 09,9 sLoosly 5l diged 1o (gl ety oSIl (l 58 09 e eolitul (S A
-\YUSs) el (Leaf Node) 5, sleo,S 5 (Decision Node) seeas sloo,S Joli oblpe aldes & )90
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el (5o 50 3l ool dwsy Wlgiwe JSie (] 00,5 overfitting olool cel a5 0 adgs (gl sauzen ls
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from sklearn.tree import DecisionTreeClassifier

from sklearn.tree import DecisionTreeRegressor

DTM = DecisionTreeClassifier ( critertion =" gini'or 'gain’, max _depth
= vv,max_leaf_nodes = 3)

M pgo g Kl ) “squared_ error” sla Lo 4y a>g5 L (regressor ) g ,$ , > 10 0,5 bl
0as sdnlive Jlade lee BB 3lae ST ) “absolute_ error” L (oo o8 pueds g 0ddb sdaliv Jlade ;b
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GiNi o T oo oy GINE gy by GAIN (g 55 31 o0liciasl by gy oIS Sl 4y g5 0l 0 0,8 ol
19,5 (o0 a5 abal) sl eslanl L

Gain(S,A) = Entropy(S) — ZDD—?Entropy(sUabel)

sl S g gl Sl ) Sy sle 0l olass s bgype DSy 'S (ygies 4 bgyye gl > JS s DSzl

g g0 iy yai i adaly sloolaill b aS 00,8 oy 0,5 SO @Bl lase oL 4y Entropy

c
Entropy(S) = Z —P;log.P;
\

slo <l sles C el )ly 09 (oo 4105 L3 )3 0,5 lgin 45wl oo b ol I gt S jtall 39 alal, o
S5 (P iR (oo Sy s 1) B8 Ll Jle S b el pati b o plail Lot a0 S gt sl S
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from sklearn.ensemble import RandomForestClassifier
from sklearn.ensemble import RandomForestRegressor
RFC = RandomForestClassifier (n_estimator = 6, max _depth = Y,random_state

= fv, criterion = 'gini")
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from sklern.svm import SVC
from sklearn.svm import SVR
SVCM = SVC(kernel =" poly',c =\--,degree =Y)
SVCM = SVC(kernel =" rbf',c = \,gamma = \-)
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from sklearn.ensemble import AdaBoostClassifier
from sklearn.ensemble import AdaBoostRegressor

ABM = AdaBoostClassifier(n_estimator = 6, random_state = ¥Y)
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from sklearn.neural_network import MLPClassifier
from sklearn.neural_network import MLPRegressor
model = MLPClassifier( hidden_layer_size = (V), max _iter = \\,solver

= 'sgd’,random_state = \-,learning_rate = -.1)
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from sklearn.linear_model import Lasso
LAM = Lasso(alpha = -.\ ,normalize = True)
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from sklearn. cluster import KMeans
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kmeans = KMeans(n_clusters = Y, random_state = fY)
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from sklearn. cluster import DBSCAN

kmeans = DBSCAN (eps = -.6,min _samples = o)
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from sklearn.metrics import *
print(acuuracy_score(ytest,predict))
print(precision_score(ytest,predict))
print(recal_score(ytest,predict))

print(f1_score(ytest,predict))
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In [62]: | from sklearn.preprocessing import StandardScaler

In [63]: SC=StandardScaler()
xtrain_sc=SC.fit_transform(xtrain)
xtest_sc=SC.fit_transform(xtest)

In [64]: from sklearn.neural_network import MLPRegressor
In [65]: | #xtrain,xtest,ytrain,ytest=train_test_split(X,Y,test_size=0.3, random staf
In [66]: MLPM=MLPRegressor(hidden_layer_sizes=186,max_iter=1880&)

In [67]: MLPM.fit(xtrain,ytrain)

- MLPRegressor

MLPRegressor(hidden_layer_sizes=188, max_iter=1ﬁeaa)§

In [68]: predict_MLPM=MLPM.predict(xtest)

In [69]: | from sklearn.metrics import *
print(r2 score(predict MLPM,ytest))

9.8536801931760931
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@ Vertex: NASA authentication error - Mozilla Firefox - O X

@ @ https//vertex.daac.asf.alaska.edu/urs_study_area# o D 1y

UAF ALASKA SATELLITE FACILITY

You must select and save a study area in your Earthdata profile in
order to proceed.

1. Use the link below to save a study area in your profile
2. Close the Earthdata profile window

3. Close this window and log into Vertex again

Click here to update your Earthdata profile with a study area

Close

5055 oS 5l am oS JelS g, bsgs by g oS SIS el o oS o5 S5, o @ )le (g9, 2 b Lot

ALE (69, y Ogd (o0 00l iuled Lol (6,515 pb Cols sl G aligS ;0 Slogil Ojg0 4 a5 Bygd 05 0 )Lgo

S olxal 1) 095 Llai 5,90 00gase



rFo I /1)1y el g L] bl o~ il fuas

1= Clear Search Area J — World Map | South Polar

TS FATRMTT . . we
— \

» ® satellite
] O Mmap

E,w P

Imagery ©2018 TerraMetrics | Terms of Use  Report a map efror

Mitmhar nf Eramac

o).?u..:Mdmw‘owWf)ﬁw)od&)@i)owéj))’w‘)mdw.:;)‘MSLSA&.;JS
.q..,lua;‘uuj,a@)ﬁom pll sla g lo p e 7, aS 05l o0 5L Lo 1

Zoom  Queue

0 ¥

61 Scenes
(250 of 690 Files)

48] ALPSRP264130670
@ January 8,2011,19:05:11Z

s ALPSRP264130660
January 8,2011,19:05:032

ALPSRP264130650
s January 8, 2011, 19:04:55Z
ALPSRP261650670
gy December 22,2010,19:03:22Z
A

| ALPSRP261650660
December 22,2010, 19:03:14Z

¥

Y
i
b

2l His-Res Terrain Connected sl,ls a5 5 5 solatw! lsine 098, slo Jow 5l LS



S xS oLy 575,08 I1F-¥/11/1Y res
’

Resampled DEM (SRTM or NED} used Tor RTC processing. Read this first

Level 1.0

Hi-Res Terrain Corrected

Level 1.5 Image
74.83 ME

Low-Res Terrain Corrected
46.45 MB

GoogleEarth KMZ =

Google Earth Engine 3| 098, Jow d¢blo

12,5 3glila I olgsds adlais 2 o058, Jow GoOgle Earth Engine laxs jo 55 a8 5l eolaiwl b olg oo

Map.centerObject(geometry);

var DSM = ee.ImageCollection('JAXA/ALOS/AW3DIB/VI 2%)
.mean()

.select("DSM")

.clip(geometry);

Map.addlLayer(DSM,{}, 'DSM");

//DEM SRTM

var DEM = ee.Image( USGS/SRTMGL1 883")
.select("elevation")

.clip(geometry);

Map.addLayer(DEM,{}, 'DEM");

Export.image.toDrive({
image:DEM,

description: 'DEM_tehran’,
scale: 38,

region: geometry,
maxPixels:1e9

1);
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:g05 <8l 0 g LCHIRS (sla ool Google Earth Engine sleslaiwl b S5,k sle ools oS 5l oolanwl b (pooren

1l)select zone
2)import CHIRS( prcepitation global)

var rol=geometry

var date="2023-81-81"

var time start='2020'

var time end="2821"

var chirs=imageCollection.select( ' precipitation’)

.filterDate(time start,time _end)
print(ui.Chart.image.series(chirs,geometry).setChartType( ' ColumnChart’))

w3 8 sl o 1 (Sl sl ools Wlstee GPM 5l olizl b 135 oS ummon

Map. centerObject(geometry);

var time start='2029"
var time_end="2021"

var gpn=imageCollection.select('precipitation’)
.filterDate(time_start,time_end)
print(gpm.size())
function temporal_collection(collection,start,count,interval,unit){
var seg=ee.list.sequence(@,ee.Number(count).subtract(1));
var orgin_date=ee.Date(start);
return ee.ImageCollection(seq.map(function(i){
var start_date=orgin date.advance(ee.Nunber(interval).multiply(i),unit);
var end_date=orgin date.advance(ee.Number(interval).multiply(ee.Number(i).add(1)),unit);
return collection.filterDate(start date,end date).sum()
.set('system:time start’, start date.millis())
.set('system:time end’, end date.millis())

)
}

var daily=temporal collection(gpm,time_start,365,1, days');
print(ui.Chart.image.series(daily,geometry,ee.Reducer.mean(), 10008, 'system: time_start').setChartType('ColumnChart"))

var weekly=temporal_collection(gpm,time_start,52,1, 'week');
print(ui.Chart.inage.series(weekly,geometry,ee.Reducer.mean(), 10000, system: time_start').setChartType( ColumnChart’))

var monthly=temporal collection(gpm,time start,12,1, 'month');
print(ui.Chart.image.series(monthly,geometry,ee.Reducer.mean(), 10000, 'system:time_start’).setChartType( ColumnChart'))
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Abstract:

The Suburban Hydrological Design Manual is a reference for estimating rainfall and flood
design. Hydrological parameters including return period, concentration time, etc. are estimated
in this chapter and finally the discharge parameter is the output of this manual and is used as

input to hydraulic study for simulating river and other hydraulic structures.
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