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CONSEPTS ON THE GRID ANALYSIS AND
THE DETERMINATION OF THEIR PARAMETERS

By Arata ICHIKAWA

Synopsis ,

The GRID ANALYSIS was presented as one of the simulation model for the urban
storm runoff. On the hydraulic aspects, this model consists of three components; surface
flow, pipe flow and river flow. Except the last flow, the linearity is assumed to hold good
on the calculation of each hydrograph. This paper would verify this assumption on the
linearity, by applying the actual watersheds in Tokyo, Japan.

This paper describes the linearity on the relationship between rainfall and runoff, by
applying the GRID ANALYSIS to the actual watershed. The parameters dealed in this
paper are the surface velocity, pipe flow velocity, the area of manhole subcatchment and
the overall ratio of loss. According to several calculations, the restriction of the linearity
would be shown.
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Table 1 The rate of loss for land use pattern in this calculation. ( ) shows
the ratio of each land use pattern in the object watershed

land use pattern ratio land use pattern ratio
forest 0.8 (59 paddy field 0.6 ( =)
vegitable field 0.9 137 recreation area 0.6 ¢ =)
vacant area 0.7 (0.4 industrial zone 0.2 (0.2)
low houses area 0.6 (27.4) | high densed area 0.3 (3.0
high-storied area 0.6 (1.4 business center 0.2 (6.9
road 0.1 (11..6) park & green zone 0.9 (3.9
public estate 0.3 (14.2) river and pond 0.0 ( =
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Fig. 1 Comparison of the hydrographs.
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Fig. 2 Hydrograph for the actual subcatchment.

Fig.3 RFHER & € — 7 R BOBREEEOH
BTHELbDOTH S, HERERTEULTS

EFZINOLOEELNEN—RORBTIIZDE VS=1
BhOTHL TS H00H 5. chidfBNot VP=2.5
HRBARROELSELIEDTHA S ;150
Fig. 4,5 BHBERIMNIZE L T4ETIA v ¥ 2) S
THEOUHRE TR ARREIFEDN, Fas Y A
5 7% RLISDTH S, 220N Fus 37 100 2A
EMNHAOIIURTH I, HENTLLRLE L “;‘ E?
BOLENTD, EIRE—/7RBOHEEZ Y 2 = P
v—v a2 YOEMNETEEAICIR, 220N Fa g AA
757 B—BLTOBE N> TEXAEDS 50 0 A a
5.3 HMFIBRROZCEBNS KATSTIO
i ' & —
= 50 100 150
Fig. 6 [ZFRERHE U TH 2 I IEHEAENE area of subcatchment
BABADON Fud 572 R0 bDTHb. 4 Fig. 3 Relation between area (ares) and
peak-flow.
o~ Symbol o =
> peak flow (1/sec) 77 74
550 - time of peak flow (min) 6 6
T vs=1
= VP=2.5
8‘ 1 g
5 10
time (min)

Fig. 4 Comparison of hydrograph with same area.
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Fig. 5 Distribution of land use pattern of the watershed used in Fig. 4.
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Fig. 6 Comparison of the hydrographs with different overall ratio of loss.
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Fig. 8 The distribution of the AMn.
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Fig. 9 Conceptual image of subcatchment. Fig. 10 Steps to the manhole grid.
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Fig. 11 The comparison of the hydrographs for the number of the manholes.
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Fig. 12 Comparison of the hydrographs for the various surface velocity.
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Fig. 13 The comparison of the hydrographs with the various pipe flow velocity.
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pipe-flow velocity
Fig. 14 Effects of VP and VS on the PO.
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EABEFNTE/ 95 2 —4 —0FHIN, ZOREEEDDTRETH S ARARKBOTRA vy V=
HEEIMOBI B LUTHRELREGNITIESIEN S 4 —2 =, VI ab—Vs VEERIZEDL S REEL
52 50%, BELDYI2—Ya YEFROBNCODTH S, TOERNKRIITLOBY TH%.

(1) INEROKE XL —7REEORMICED TEWEESED Shi,

(@ DT &iFAy Y2 BETRE UIMEENSEYTHELLEERTODEEL S,

3) BROBERICOVTHHBREAROTEHBLEREE —7 HE ERWVERENSA Shic.

@) INEBOTEESAELE-Th, BEA v VaDborh—A vy VaEDRATF v 7HIL, /NFIBHE

BOEHRICHAT 20 TEOHRIISHT DTN,

) BL, BUHRBTO= vy h—OREZRREIEEE, 7.9mYs 55 6.1my/s & 23% J &> T3,

(6) ZOERMEFCOFEMRICIZbDLEELONS,

(1 £ v v2BOBEBREL 3 RETVWAIZLYS) KT3E 9.2my/s H57.0md/s &, 24%Br—7

WEHRL, ZORRSHEBHIEE TR,
(8) ZOBEmI4 TRUIEIIC2Vh—it v ¥ 2 ~OEGHEABBELBEBA/NS WD EEL NS,
@ FNIELTTAKEROBEOERINA Fus 3752 KELEZ S, Hd%s 3m/s 5 Im/fs &
1/31c8 % & € — 7 HREIL 12.2m¥/s 75 5.0m3/s 260% b7 5.
10 ZHRRTFTAKBEOEINENPOEV-TH 1~2km HADOTHR FTHREBKE BT EDTH %0
) EERETKERO 2 DOHBEERIEL L, ¥~ HBRASSENTE. LELZOBEATSH
EEREOHEIEINE—EBETEEHFT D RERENZED ShI,

19 BEEN5 A —F —HRDBELOILRELOEREZER TN LENS 5,

AU NERE GEERELAWRER BRLK GARERIARE) FS{oA0HNKKIDI
INbDTH b, T IR LEHOSEEBT 20,

R, EHFEO—BIIEHER YR GREES58460173) (REE WIH KL-7dDTH3S,

g F XM
D W F HLORKRIE Fv—2 v ¥ 2 - ORE, HABKFFRFHFERE29S B-2, 1986, pp.
233~244.
2) ATRE : #BOFHHEF v OLE, TARPRKTHICET 2EM#ATLT +X b (A), 1972, pp.
A-2-1~A-2-13.

3) #1% i3 Hall, M. J: Urban Hydrology, Elsevier, Applied Science Publishers, 1984, p. 214.

4) Bz, BRETAEREE  TKEERRET RS &2 0%, HBATKERS, 1984, p. 43.

5) BEKIKR - BABUEL : KEESEHHRASKY 27 4B 5y L aL—va v, 2AYEKE
HESRIUE, W35, 1987, pp. 29-34.

+ #
1. A-B 2HBROLEK
A B
&ifBEE (ha) 150.72 56. 52
ik A R R % 198 80
RERSR 0. 40 0.46
MO TORERRE (m) 2400 2640
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2. S
AMn: = vHx—AFEEE (NEBRER (7—-0)
Ls,:} ) ff&}%ﬁé&ﬁ
PMn: n BFHO=Yh—rOE—sfiHE (m/s)
PO: wpTor—sEHE (m¥s)
TMn: n BEO=Yh—ATOY—7 FHHBRIRERS ()
TO: wocov—sRHERERZE (4
VP:  TFKEARE (m/s)
VS: oy ¥ [IBEEEE (4



