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Co jsou to hydrologicka data?
Vysledek pozorovani > casova rada

Hydrologické pozorovani je méreni vybraneé veliciny v
casovych krocich:

* na zvoleném misté (bodé)

* na stanovené plose

Hydrologicka rada
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Co jsou to hydrologicka data?

data
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Co jsou to hydrologicka data?

"OBSAH ZuZNAMU"
"DATUM","=AS","RELATIVNO —AS","STAV","T1[¥C]","H1[m]","SR1[mm]","NAP[V]"

"16.09.1998","07:24:00", 1183624,"JOB", "', 0.221, 2274, "
"16.09.1998","07:26:00", 1183744,"JOB", "', 0.223, 2274, "
"16.09.1998","07:28:00", 1183864,"JOB", "', 0.221, 2274, "
"16.09.1998","07:30:00", 1183984,"JOB", "', 0.221, 227.6, "
"16.09.1998","07:32:00", 1184104,"JOB", "", 0.224, 227.6, ""
"16.09.1998","07:34:00", 1184224,"JOB", "', 0.222, 227.6, "
"16.09.1998","07:36:00", 1184344,"JOB", "", 0.221, 227.6, ""
"16.09.1998","07:38:00", 1184464,"JOB", "', 0.222, 227.8, "
"16.09.1998","07:40:00", 1184584,"JOB", "", 0.222, 227.8, "
"16.09.1998","07:42:00", 1184704,"JOB", "", 0.221, 227.8, "
"16.09.1998","07:44:00", 1184824,"JOB", "", 0.221, 227.8, "
"16.09.1998","07:46:00", 1184944,"JOB", "', 0.222, 227.8, "
"16.09.1998","07:48:00", 1185064,"JOB", "", 0.221, 227.8, "
"16.09.1998","07:50:00", 1185184,"JOB", "', 0.222, 227.8, "
"16.09.1998","07:52:00", 1185304,"JOB", "', 0.221, 227.8, "
"16.09.1998","07:54:00", 1185424,"JOB", "', 0.221, 227.8, "
"16.09.1998","07:56:00", 1185544,"JOB", "', 0.222, 228.0, ""
"16.09.1998","07:58:00", 1185664,"JOB", "', 0.221, 228.0, ""
"16.09.1998","08:00:00", 1185784,"JOB", 6.2, 0.226, 228.2, 9.1
"16.09.1998","08:02:00", 1185904,"JOB", "', 0.222, 228.2, "
"16.09.1998","08:04:00", 1186024,"JOB", "", 0.222, 228.2, ""
"16.09.1998","08:06:00", 1186144,"JOB", "", 0.222, 2284, "
"16.09.1998","08:08:00", 1186264,"JOB", "', 0.222, 2284, "
"16.09.1998","08:10:00", 1186384,"JOB", "", 0.221, 2284, "
"16.09.1998","08:12:00", 1186504,"JOB", "", 0.222, 2284, ""
"16.09.1998","08:14:00", 1186624,"JOB", "", 0.223, 228.6, ""
"16.09.1998","08:16:00", 1186744,"JOB", "", 0.222, 228.6, ""
"16.09.1998","08:18:00", 1186864,"JOB", "", 0.221, 228.6, ""
"16.09.1998","08:20:00", 1186984,"JOB", "", 0.223, 228.6, ""
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date
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15.8.98
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18.8.98
19.8.98
20.8.98
21.8.28
22.8.98
23.8.98
24.8.98
25.8.98

1998

kontrola:

hours data

time
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00
0:00

referencni cas: 4985-7525

data bez zavad

ref. time
5016
5040
5064
5088
5112
5136
5160
5184
5208
5232
5256
5280
5304
5328
5352
5376
5400
5424
5448
5472
5496
5520
5544
5568
5592
5616
5640
5664
5688

Co jsou to hydrologicka data?

0:00 = 24:00 posledni hodina daneho dne

T{°C)
12.8
10.5
13.4
11.3
13.5
16.6
14.6
14.6
12.8
117
14.5
17.3
18.3
16.1
18.6
20.6
15.2
11.0
14.2
18.7
16.8
17.0
14.1
14.5
12.1

8.5
6.8
8.6
6.4

actual
H {(mm)

0.026
0.0255
0.025
0.024
0.041
0.031
0.024
0.0235
0.024
0.0235
0.023
0.0225
0.022
0.021
0.021
0.025
0.026
0.027
0.026
0.0305
0.031
0.031
0.032
0.031
0.037
0.041
0.033
0.0861
0.03

actual
Q (I/s)

0.160557
0.153173
0.145996
0.132258
0.487789
0.246241
0.132258
0.125692
0.132258
0.125692
0.119326
0.113157
0.107184
0.085815
0.095815
0.145996
0.160557
0.175956
0.160557
0.236675
0.246241
0.246241
0.266058
0.246241
0.379334
0.487789
0.286803
1.296471
0.227336

Prednaska 4

Q (I/s) aver O (mm)

.1958
A7T25
1821
1475
1526
5369
.1688
1361
1235
.1185
A227
1181
1133
11086
1059
1129
A720
1742
1738
0.2010
0.2601
0.2716
0.2594
0.2697
0.3093
0.4429
0.3499
0.3412
0.2690

O0O0O0OO0OO0OO0OO0OO0OO0OO0OO0OOO0OO0ODOO0OOO

0.1692
0.1491
0.1574
0.1274
0.1319
0.4639
0.1458
0.1176
0.1067
0.1024
0.1060
0.1020
0.0979
0.0956
0.0215
0.0975
0.1486
0.1506
0.1502
0.1737
0.2247
0.2347
0.2241
0.2331
0.2672
0.3827
0.3023
0.2948
0.8372

S cum (mMir S (mm)

9.4
14.2
23.4
24.4
40.8
44.6
45.6
46.2
47.2
47.2
47.2
47.2
47.2
47.2
47.2
49.4
52.4
526
526
52.6
52.6
52.6
52.6
52.6
67.8
75.6
T7.8

104.8
107.2

4.8
4.8
9.2
1.0
16.4
3.8
1.0
0.6
1.0
0.0
0.0
0.0
0.0
0.0
0.0
2:2
3.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
15.2
7.8
2.2
27.0
2.4
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Statistické pojmy

Pravdépodobnost:
zpracovani P(A) -

(1)

Kde:

A. .. je hodnota pozororovani vybrané nahodné veliginy
p(A)... pravdépodobnost vyskytu A

N(A)... potet vyskytu daného pozorovani

N... celkovy potet pozorovani dané veli¢iny

Nahodné veliciny:
@ diskretni: potet bezdestnych dni,. ..
@® spojité: denni srazkovy thrn, kulminaéni priitok v dané UP, ...

e hustota pravdépodobnosti

e distribuéni funkce
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Statistické pojmy — charakteristiky polohy

zpracovani Modus: hodnota veli¢iny s nejvétsi ¢etnosti X

Median: hodnota v 50 % dosaZena a v 50 % nedosaZena

X=X i1 pro n=2-k+1
(2)
F=24T%  pro p=2-k

Aritmeticky priimér: odhad stfedni hodnoty, prevedeni empiricke
distribu¢ni funkce na rovnoplochy odbélnik s jednotkovou stranou

X=—=Y X (3)
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Statistické pojmy — charakteristiky polohy

zpracovani
Histogram

cetnost
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Statistické pojmy — charakteristiky polohy

cetnost

854.0

796.0

738.0

680.0

622.0

564.0

0.00

0.20

Distribuc¢ni funkce

0.40 0.60

tridni znak

0.80

1.00

1.20
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Statistické pojmy — charakteristiky polohy

Prednaska 4

Cara piekroéeni
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Statistické pojmy — charakteristiky polohy

H s

zpracovani

modus 796

median 767

arit. primér 763
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Statistické pojmy — charakteristiky rozptylu

Variacni rozpéti:

zpracovani

A = Xmax — Xmin (4)

Primérna odchylka od primeéru:

i .
de:;*ZIK:—X\ (5)
i=1

Smérodatna odchylka:

SHJ%'i(Xf}?)? nebo annll-Zﬂ:(x;E)z (6)

Koeficient variace:
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Statistické pojmy — charakteristika Sikmosti

Stupeil odchylenosti od symetrickych rozdéleni.

zpracovani

Koeficient asymetrie:

n _ Yim (X —X) = n _ iz (ki —1)
(n—1)-(n—2) 53 (n—1)-(n-2) s
(8)

Cs —

Kde: ki = 2 ... modul

Rozdéleni asymetrii:
@ Kladna asymetrie: X < X < X
@ Zaporna asymetrie: X > X > X

Odhad «¢.:
e 25 Dy (9)
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Rozdéleni pravdépodobnosti

zpracovani Vybrana rozdéleni pravdépodobnosti:

e Normalni

e Logaritmicko normalni

® Rovnomérné

e Exponencialni

e Gumbelovo F(x) = exp(—exp(%))

e Pearsonovo lll. typu

e viechny dalsi z prednasek RNDr. V. Pusge

Odhady parametri:
e Metoda momentt

e Metoda maximalni vérohodnosti

g
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Rozdéleni pravdépodobnosti

Cara prekroteni:
- vyjadfuje pravdépodobnost, Ze nahodna veli¢ina X prekrotuje nebo
nabyva hodnot vyssich neZ hodnota x.

zpracovani

Pl

pl-]
1

1 e
B
\\ Edra pfekrocani
H‘hxl
PX=x) |- plX=x) L e SO

P N

distribuéni funkce b

'Y

0 x X 3 X

Vztah mezi p(X < x) a p(X > x) je moZné vyjadfit:

p(X >x)=1—p(X <x) (10)
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Odhad tvaru distribucni funkce

- nejprve uspofadat datovy soubor dle X1y < X2) < ... X =

: Odhad kvantili: .
vyhodnoceni i—04

= 11
1 n+ 0.2 (11)
Odhad priabéhu cary prekroteni:
- nejprve usporadat datovy soubor dle X1y > X0y > ... () =
Wiebulliv odhad: _
i
= 12
Cegodajeviiv odhad:
i—03
= 13
Tor = ¥04 (13)

Kde i je pozice pfislusné hodnoty vyhodnocovaného souboru.

Aplikace g, — hydrologické extrémy.
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Zavislosti
Linearizace vybranych funkci

- prevedeni vybranych nelinearnich zavislosti na jednoduché p¥imkové

resenf

y =b-exp(a-x) | log(y) =log(b) +a- log(x)
y =a+b/x y =a-+ b(1l/x)

y =x/(a+ bx) x/y=a+b-x

Regeni dvou rozmé&rné tlohy:
y=b:-x+a (15)
odhad koeficientli pfimky

b Siaxi-yi—Nx-y
== ——— (16)
ZI—I Xp —X

5=y—b-x (17)
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Zavislosti

zavislosti
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Zavislosti

Empiricka mérna krivka
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