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Rozvoj DBP a poskytovaných dat

Přehled novinek v databázi bodových poĺı (DBP) a poskytovaných datech



Aktualizace parcelńıch č́ısel prosťrednictv́ım služby ISKN

Do konce roku 2014:

postupná aktualizace (neautomatizovaná)

Katastrálńı úzeḿı
Parcelńı č́ıslo

⇒ Informačńı systém katastru nemovitost́ı (ISKN).



Aktualizace parcelńıch č́ısel prosťrednictv́ım služby ISKN

Od roku 2015:

automatická aktualizace – služba ISKN ⇒ aplikace DBP ⇒ DBP



Nová realizace t́ıhového systému 1995
Absolutńı t́ıhová mě̌reńı
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15 absolutńıch t́ıhových bodů na úzeḿı ČR (původńı realizace
S-Gr95 zahrnovala pouze 2 body)
s p̌ripojenými ABS body okolńıch zeḿı celkem 295 absolutńıch
t́ıhových mě̌reńı na 36 bodech
modelováńı a eliminace všech známých systematických efekt̊u
p̌ŕıtomných v mě̌reńı dle aktuálńıch vědeckých poznatků

Definice systému S-Gr95 z̊ustává beze změny



Nová realizace t́ıhového systému 1995
Relativńı t́ıhová mě̌reńı

perioda 1967–2013

6031 denńıch úseků

cca 60 000 mě̌reńı
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eliminace systematických chyb p̌ŕıstroj̊u (kalibrace senzoru t́ıže,
barometrický efekt)
modelováńı vněǰśıch vliv̊u (slapové změny, redukce z Wzz , sezónńı
variace, anomálńı atmosféra)
vyrovnáńı nadbytečných pozorováńı v jediném celku metodou SVD;
uvažována r̊uznorodá p̌resnost mě̌reńı (zavedeny váhy)



Nová realizace t́ıhového systému 1995

T́ıhový systém 1995 (S-Gr95)
v realizaci rámce 2010

.

pr̊uměrné g10− g95 ≈−130nms−2
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aposteriorńı mg10 na bodech rámce S-Gr95
nabývá hodnot 5 až 120nm s−2



Možnost p̌ridáváńı fotografíı do geodetických údaj̊u

Do roku 2014

pouze u bodů ZTBP (t́ıhových bodů)

Od roku 2015

také u TB, ZhB a nivelačńıch bodů



Kvazigeoid výškového systému Bpv

Geodetické referenčńı systémy (nǎŕızeńı vlády 430/2006 Sb.):

Evropský Terestrický Referenčńı Systém (ETRS), k epoše 1989.0 a
ETRF2000
Výškový systém baltský – po vyrovnáńı (Bpv)
T́ıhový systém 1995 (S-Gr95)

Transformace ETRS ⇔ Bpv

Transformaci mezi elipsoidálńı výškou hx a normálńı výškou Hx v bodě x

na zemském povrchu realizujeme pomoćı výškové anomálie ζ ,

hx = Hx + ζ (Bx ,Lx)

kde Bx ,Lx p̌redstavuj́ı geodetické (GRS 80) soǔradnice bodu x .
normála elipsoidu
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Lineárńı gravimetrická okrajová úloha

t́ıhový potenciál W (x) = V (x)+ 1
2ω2(x21 + x22 ), x ∈R

3

t́ıhové zrychleńı g(x) =−∇W (x), mě̌rené gx = |g(x)|

modelový normálńı t́ıhový potenciál U(x) (o témže ω)

poruchový potenciál T (x) =W (x)−U(x)

t́ıhová porucha δg(x) = |g(x)|− |∇U(x)|= gx −|∇U(x)|

Bruns̊uv teorém ζ (x) = T (x)|∇U(x)|−1

∇2T (x) = 0 pro x ∈ Ω

〈∇T (x),∇U(x)〉 = |∇U(x)|δg(x) pro x ∈ ∂Ω

Předpokládejme vněǰśı oblast ΩE rotačńıho elipsoidu o parameterech a,E

a necht’ dále ∇U =−n|∇U | na ∂ΩE .
Řešeńı T v ΩE lze pak nalézt pomoćı Greenovy funkce G , Kellogg (1953)

T (y) =
∫

∂ΩE

G(y,x)δg(x)dxS

V práci Holota (2011) a Holota a Nesvadba (2014) bylo pro oblast ΩE a
sklárńı součin (u,v)ΩE

=
∫
ΩE

〈∇u,∇v〉 dΩ zkonstruováno reprodukčńı
jádro KE (x,y), které splňuje identitu G(y,x) = KE (y,x) , ∀x ∈ ∂ΩE .



Data gravimetrických mapováńı

Podrobné t́ıhové body s určenou hodnotou B,L,h,g

gravimetrické mapováńı 1 : 200 000 (1942–1961, cca 30 000 bodů)



Data gravimetrických mapováńı

Podrobné t́ıhové body s určenou hodnotou B,L,h,g

gravimetrické mapováńı 1 : 200 000 (1942–1961, cca 30 000 bodů)
gravimetrické mapováńı 1 : 25 000 (1958–2011, cca 300 000 bodů)
body ZTBP, ČSGS a daľśı t́ıhové body (cca 2 000 bodů)



T́ıhová porucha δg

T́ıhová porucha δg = g−|∇U | na povrchu Země źıskána interpolaćı úplné
Bouguerovy poruchy δgB = g −|∇U |− δB(h−hDTM06)+ δgtc
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T́ıhová porucha δg

T́ıhová porucha δg = g−|∇U | na povrchu Země źıskána interpolaćı úplné
Bouguerovy poruchy δgB = g −|∇U |− δB(h−hDTM06)+ δgtc
δg = δgB + δB(h−hDTM06)− δgtc + δgatm , kde δgatm ≈ θISA76
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Gravimetrické řešeńı T

Gravimetrické řešeńı d́ılč́ıho T na povrchu Země źıskáme Greenovou
metodou v kombinaci s metodou analytického prodloužeńı

T0 =
∫
S KEg0 dS , g0(x) = δg(x)

12˚ 13˚ 14˚ 15˚ 16˚ 17˚ 18˚ 19˚

48˚30'

49˚00'

49˚30'

50˚00'

50˚30'

51˚00'

−4.4

−4.2

−4.0

−3.8

−3.6

−3.4

−3.2

−3.0

−2.8

−2.6

−2.4

−2.2

−2.0

−1.8

−1.6

m
2
s

−
2



Gravimetrické řešeńı T

Gravimetrické řešeńı d́ılč́ıho T na povrchu Země źıskáme Greenovou
metodou v kombinaci s metodou analytického prodloužeńı

T0 =
∫
S KEg0 dS , g0(x) = δg(x)

T1 =
∫
S KEg1 dS , g1(x) =−(hx −hy)P(g0)
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Gravimetrické řešeńı T

Gravimetrické řešeńı d́ılč́ıho T na povrchu Země źıskáme Greenovou
metodou v kombinaci s metodou analytického prodloužeńı

T0 =
∫
S KEg0 dS , g0(x) = δg(x)

T1 =
∫
S KEg1 dS , g1(x) =−(hx −hy)P(g0)

T2 =
∫
S KEg2 dS , g2(x) =−(hx −hy)P(g1)−

1
2 (hx −hy)

2P [P(g0)]
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Gravimetrické řešeńı T

Gravimetrické řešeńı d́ılč́ıho T na povrchu Země źıskáme Greenovou
metodou v kombinaci s metodou analytického prodloužeńı

T0 =
∫
S KEg0 dS , g0(x) = δg(x)

T1 =
∫
S KEg1 dS , g1(x) =−(hx −hy)P(g0)

T2 =
∫
S KEg2 dS , g2(x) =−(hx −hy)P(g1)−

1
2 (hx −hy)

2P [P(g0)]

gravitačńı potenciál atmosféry Vatm(y) =−G
∫
ΩE−Ω

σISA76(hx )
|x−y| dxΩ
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Vliv vzdálených zón TDZ odvozen z GNSS a nivelace

30 permanentńıch stanic GNSS śıtě CZEPOS
U pro ETRS polohu ARP referenčńı stanice vypoč́ıtáme z EGM2008
p̌ripojeńım na ČSNS źıskáme geopotenciálńı kóty C =W0−W

Źıskáme tak hodnoty T ∗ =W −U =W0−C −U
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Vliv vzdálených zón TDZ odvozen z GNSS a nivelace

30 permanentńıch stanic GNSS śıtě CZEPOS
U pro ETRS polohu ARP referenčńı stanice vypoč́ıtáme z EGM2008
p̌ripojeńım na ČSNS źıskáme geopotenciálńı kóty C =W0−W

Źıskáme tak hodnoty T ∗ =W −U =W0−C −U

Které porovnáme s gravimetrickým řešeńım T = T0+T1+T2+Vatm
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Výsledky porovnáńı na stanićıch CZEPOS, [m2s−2]
gravim. řešeńı diference residua po TDZ

stanice C=W0−W UEGM08 T0 T0+T1 . . .T T0 T0+T1 . . .T T0 T0+T1 . . .T
CPAR 2164.386 62634691.790 -2.559 -1.771 -1.817 0.384 -0.404 -0.358 -0.115 -0.010 -0.032
CSVI 4313.436 62632543.044 -3.036 -2.136 -2.213 0.556 -0.344 -0.266 0.048 0.073 0.086
CJIH 5074.660 62631781.600 -2.352 -1.598 -1.687 0.092 -0.663 -0.573 -0.036 -0.008 0.004
CDAC 4618.745 62632237.476 -2.025 -1.323 -1.415 -0.195 -0.897 -0.806 -0.123 -0.101 -0.091
CTAB 4276.834 62632579.398 -2.219 -1.472 -1.561 -0.013 -0.760 -0.671 0.015 0.009 0.012
CPRI 5125.585 62631731.117 -2.642 -1.844 -1.930 -0.060 -0.858 -0.772 -0.018 -0.072 -0.068
CKVA 3713.631 62633142.921 -2.360 -1.571 -1.653 -0.192 -0.981 -0.899 0.037 0.023 0.030
CDOM 4555.202 62632301.349 -2.261 -1.456 -1.534 -0.290 -1.096 -1.017 -0.170 -0.073 -0.073
CBUD 3802.571 62633054.024 -2.332 -1.593 -1.675 -0.262 -1.001 -0.919 -0.014 -0.008 -0.016
CPRA 5713.477 62631143.212 -2.576 -1.675 -1.759 -0.112 -1.014 -0.929 0.135 0.036 0.032
CKAP 5342.074 62631514.570 -2.338 -1.594 -1.687 -0.306 -1.050 -0.957 0.056 0.068 0.070
CRAK 3105.175 62633751.264 -2.405 -1.619 -1.692 -0.034 -0.820 -0.747 0.000 -0.035 -0.035
CMBO 2361.530 62634494.688 -2.475 -1.691 -1.742 0.257 -0.527 -0.476 -0.118 -0.043 -0.051
CLIT 1863.830 62634992.441 -2.383 -1.547 -1.583 0.112 -0.724 -0.688 -0.004 -0.020 -0.040
CLIB 3707.417 62633149.272 -3.192 -2.283 -2.345 0.502 -0.406 -0.345 -0.029 -0.015 0.003
CTRU 4061.398 62632794.946 -3.103 -2.150 -2.212 0.759 -0.193 -0.132 -0.019 -0.026 -0.020
CFRM 3017.447 62633838.880 -2.912 -1.946 -1.968 0.584 -0.382 -0.360 -0.035 -0.010 -0.008
CVSE 3390.592 62633466.288 -3.584 -2.414 -2.440 0.704 -0.466 -0.439 0.259 0.059 0.076
CSUM 3111.046 62633745.774 -3.627 -2.522 -2.574 0.807 -0.298 -0.246 0.093 -0.033 -0.039
CBRU 5340.706 62631515.742 -3.181 -2.200 -2.263 0.733 -0.248 -0.185 -0.050 -0.038 -0.030
CKRO 1938.523 62634918.061 -2.866 -1.969 -1.987 0.282 -0.615 -0.597 -0.098 -0.069 -0.082
CHOD 1628.094 62635228.263 -2.465 -1.712 -1.728 0.109 -0.645 -0.629 0.026 0.039 0.030
CZNO 3038.048 62633818.304 -2.139 -1.451 -1.525 -0.213 -0.902 -0.828 -0.116 -0.103 -0.097
CPRG 2777.317 62634078.582 -2.350 -1.578 -1.644 0.451 -0.321 -0.256 0.292 0.305 0.300
VSBO 2508.090 62634348.204 -2.810 -1.971 -2.000 0.516 -0.323 -0.294 -0.193 -0.043 -0.050
PLZE 3418.073 62633438.376 -2.402 -1.640 -1.716 -0.047 -0.809 -0.733 0.064 0.076 0.071
GOPE 5258.983 62631597.112 -2.257 -1.477 -1.559 0.162 -0.618 -0.536 -0.023 -0.017 -0.010
TUBO 2450.671 62634405.835 -2.729 -1.892 -1.946 0.223 -0.615 -0.561 0.014 0.008 0.007
CJES 4331.776 62632524.623 -3.578 -2.424 -2.476 1.180 0.025 0.078 0.280 0.103 0.093
CMOK 2477.406 62634378.785 -2.324 -1.569 -1.629 0.133 -0.622 -0.562 0.068 0.081 0.078

výb. směrod. odchylka: 0.441 0.324 0.313 0.381 0.286 0.275 0.119 0.078 0.078



Kombinované řešeńı T

Kombinované řešeńı: T = T0+T1+T2+Vatm+TDZ ,

kde TDZ vyjaďruje efekt vzdálených zón.
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Podrobný gravimetrický kvazigeoid QGZÚ-2013
Výsledná transformačńı funkce ζBpv reprezentuj́ıćı vztah mezi systémy
ETRS (ETRF2000, vztaženo k elipsoidu GRS 80) a Bpv: h = H+ ζBpv
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Publikace QGZÚ-2013 prosťrednictv́ım Geoportálu ČÚZK

Hodnoty ζBpv na celém úzeḿı ČR (včetně nutného p̌resahu hranic)
dostupné v pravidelné śıti 3′′× 3′′ zeměpisných soǔradnic ETRS.

V roce 2014 zvěrejněny v rámci DBP na Geoportálu ČÚZK zdarma.
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Rozvoj DBP a poskytovaných dat

http://geoportal.cuzk.cz

http://nahlizenidokn.cuzk.cz

http://bodovapole.cuzk.cz

Jan.Reznicek@cuzk.cz

Děkuji za pozornost


