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An example of expression for geographical information with the orthogonal grid system and its

application to the overland flow

Tokuzo HOSOYAMADA®

In this paper, numerical procedures for expressing the geographical information, such are land use and land height are introduced for the
purpose of applying the data to the overland flow. With the fine geographical information, obtained by making use of the method a

numerical simulation of overland flow in an urban area is carried out. The numerical model adobpted is two-dimensional shallow water
model. The grid size is 1m, which is fine enough to understand overland flow in an urban area. The altitude data is obtained by the land
heights of lid of manholes distributed randomly in the study area. The resolution of the altitude data is 1cm, which is fine enough to

represent minute change of altitude in a flat urban area. The numerical results proved that the overland flow is sensitively affected by the

geophysical features with undulation in the area.

Key words : Overland flow model, Urban area, Information of altitude, Small to medium sized river
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Fig.0 O Newly devel oped methood for judgement for grid
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Fig.0 O Land use data for each grid point
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Fig.0 O DEM and Land Use data at the central area of Nagaokaccity
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Fig.00 O Numerical Treatment of Wave Runup and backwash

gbooooboobobooobooboboooboooo
gboooooobobooooboobooboobgobo
goooobooboooboboobooooobeMuonog
gobooogoepvOOboooooobDOooboOoboO
gobooooooooooo
FigOOOOOOODOOOODOOOODEMOOOO
oo0o0ooooooooooooozoomoood
gboooobooboboooobooboboooobogooo
gooooooobooboooboobooboboobooobo
gbooooobooboboooboobobooooboooo
gboboooboobobooooboobobooooooo
gboooooooboobooooboobobooooooo
gboooobooboboooboboobooooboooo
gboooooobobooooobobooooobo
gboooooooboobooooobooboooogooo
gbooooobooboboooboobobooooboooo
gbooooboobobooobobooboobogoobo
gboooooooboobooooobooboooogooo
gobooooo
gboobooooboobobooobooboboooo
goooobooboooboooboooobeMOOoonO
gbooooboobooooboobobooobogonboo
gboboooooboboooooboboooooboo
cpvOoooooobobooooboboooogo
gbooobooooorgoboboboboobooobbo
gboboooooobobooooboobobooooonDoo
goooooooboboooooboobooogonoo
00000 0o0oOooooddniftyserved 000000
gbooooooboboooooboboooooDo

000000240 020020

OO00000OCGrederD 000 0O0OODOOOOOOO
oobooooobooooobooooboobooboooo

oobooobooboooboooooooogd
oooogo

gobooooobooooboo

gbooboooobooboboobooobobooo
gboboooooobobooooboobooogooo
gbobooooobobooobobooboobooobo
gboboooooboboooooboboooooDoo
gbobooooooboboooobobboooooo
gobooooboomobooooooonnomoe
15016(7]

oh oM,
atD o% aa ooo
aMiD d (MiMj>
at 2 h ooo
&z0h 9°M; \ _ gn?
O0gh= DDA(@)MXmDhmlvli MmMnm

0000000000000 0000000D0no
0000000000000ooooooooooon
000i=00i=00000000000000000
oooooooooooxoMogododxohoAD
nooOo00io00oooox0o0o00oooon
U000O0OODEMOOODDODDOOOODDOD
0000000000000oooooooooon
oooooooooooooM,ohoooooooo
00000000000o0oooooooooon
00000000000000D0000000000
0J0000000000000oooooooooon
0000000000000oooooooooon
00000000 QUO00000D00000onoong
0oooOoooooooon

g 0.35h,/2gh ooo

000D0hODOOODOOOOODOOOO

gooboboooobobooboooobooo
gbobooooobobooboobooooboooo
gbobooooobobooooboboooonDo
gboboooooobobooooboboboobooobo



ooooo

—= 1.5000e+000

Fig.00 0 Generated DEM and Land use for downtown of Fig.C0 O Initid condtion of the caculation
Nagaokacity unit:cm

Fig.0 O Water level distribution of overland flow unit : mO
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Fig.10 Hydrograph of each point in the calculation domain

gbooooboobobobooboboobooboobo
gbooooobooboooobooboboooobogooo
gbooooooobooboooobooboobooogooDoo
gbobooooobobooobooboboobooog
gboooooboobooooboboooboooboooo
oobooooooboooobboooooon

.

S, UUTe-0U0UL
m/s

—= 5.0000e-001

40 50 60

vboboobooboobooboboboooboooboaoan
gboboooooboboooboobobooooboooo
gboboooooboobooooboobooogobo
gbobooooboobobooobobooooobogooo
gbobooooobobooooboboooobooobo
gbobooooobobooooboobooogooo
gbooooooboboobooboboooboooo
gbobooooobobooooboboooobooobo
gobooooboooboobooo

gobooooon
ooooOOoO0OOoOODODOODORgOODODDODODODOO
gboombboboobobobooobooooooo
gooooooooooDDDOoDORgDODOODOO
JooooOoOOoOO0OrFgOOOODODDDODOOOO
gboboooooboboobooboobooboooo
03600 00020mO0 000000000 0OdxOdyd
goooloooooooooooooooogooon
gboboooooboboobooboboooooboo
gooooooooooobooolDbboobooobo

—= 6. UlJUUe-UUL

== 6.0000e-001

Fig.ll Temporal development of of the overland flow vectors
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