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Part 1: T2130])1|#8 5 7

(Yamazaki et al. X #EH)
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#1: T213 TRIP Development Report

s N /GDBD Flow Directior_l\
GTOP30 DEM

1km mesh flow direction data
Method 30" mesh digital elevation data with corrected river position

\_ Greenland, Antarctica ) Europe, Africa, Asia, Australia,
* \ North America, South America /
Determine Flow Dir. .
by steepest slope Upscaling
—_ = —_ =

/Flow Direction Editor\ [ Upscaled T213 Flow Dir. ]

Original JAVA application —> Manual Editing
River Position, Coast Line, LS mask

N GRDC station position... ) [ Corrected T213 Flow Dir. ]

ooz No

GRDC Obs. Station es

Comparison of
Drainage Area

2000 largest station — =

otz No

es
[ T213 TRIP Flow Direction ]

Lon, Lat, Upper Drainage Area
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Upscaling Methods

Okada (2000) directly trace HYDRO1k, and decide flow
direction by installing circle out method.

Olivera (2002) also trace HYDRO1k, and developed double
maximum method (DMM) to avoid side direction preference.

/) .
| Mhx area |of shiftéd grid |
‘ -"-____“‘-H__- - | | %_ WA &.‘

1 ®
| M%x area

NJax area at circle
Circle Out Method (Okada, 2000) Double Maximum Method (Olivera, 2002)

Preference of side direction can DMM can represent relatively accurate
be avoid, but flow direction is river ways, but it still has problems...
sometimes unrealistic.
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#1: T213 TRIP Development Report

Flow Direction Editor

4« Upscaled initial flow direction have some errors, and we
should remove those errors manually.

4« Flow Direction Editor is JAVA based GUI tool. It visualize
geographical information and promise easier manual editing.

Flow Direction\] [ Coastline };

. . — T o -'735 ]
Editable with Mouse J - SRR e NEE Gt e
Ei}&- e H )’- ;ii_ﬂ - ;.; ; 5 1 gL:' | :
River Position | LunBSRIEEET puerdido L SR oikiEgdue:
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. . = R ek A el 5 T &= =11 o el
Up & Down Stream information %q%g;l@ X, e | @_1
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[ Land Surface Type, Elevation ]""N'o'\/\'/'f)'e-veloping Haas Si-eoToal oGARERIELL
#& | ||-kTQ|D N aES i ‘-1._" 7
N Ay A M O Semmmat
GRDC Station Info. ) e A |
LS-Mask, Basin e LSS
Lon, Lat, ID , AL Sl e s
With error alert system e . R S
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#1: T213 TRIP Development Report

T213 TRIP Dataset
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#1: T213 TRIP Development Report

T213 TRIP Dataset

Flow Direction Upper Drainage Area
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Distance From Sea
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#1: T213 TRIP Development Report

Validation of T213 TRIP

4« Comparison of Drainage Area with 2000 GRDC obs. Station.

__ 10000
NE RE=0.078 . Average Relative Error
8 é RE:ii‘ATRIP_AGRDC‘
E 8 .,-*" N AGRDC
© % 1000
& Most GRDC stations area
® allocated in arid area.
Q
¢
& 100 tations area allocated
= near merging point of rivers.
=
4
; Most errors are caused by grid size.
N 1o B
=
10 100 1000 10000
GRDC Upper Drainage Area x1000[km?]
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#1: T213 TRIP Development Report

Validation of T213 TRIP

4« Comparison of Drainage Area with 0.5 TRIP and STN-30.
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Part 2: TRIP-2

(Ngo-Duc et al. HESS, submitted)
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Flow routing model — Continental scale

4. Vorosmarty et al. (1989): water transport model for South America.
Resolution 0.5 by 0.5 degree. Flow 1s modeled using the contimuity
equation and a linear reservoir storage function

» Miller et al (1994): 2.0 by 2.5 degree, define the minimum storage of
cach cell. Flow in excess of this minimum storage is transmitted from a cell
to a neighboring cell by a linear storage function.

* Coe (1999) : HYDRA for 5’ by 5’: represent the monthly/seasonal
variations of discharge, lake and wetland, direct representation of
manmade.

Hagemann and Dumenil (1998): cascade of linear reservoirs. Within each
cell, three separate flow paths are defined

Arora and Boer (1999): Manning equation for Canadian rivers

Ducharne et al. (2003): RiTHM, the transfer time from a cell to the outlet
depends on topography, and on a basin-wide parameter
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TRIP 2.0 — variable velocity approach

4 Different approach
Variable velocity based on the Manning equation: v = n' xR xSV?

Manning coefficient is globally estimated used Dingman and Sharma
[1997] relationship

1 _0.173 10267 o10.5+0.0543l0gS  A: cross section area
n=——A4 R™'S | ! |
1.564 R: hydraulic radius

S: river slope

River width: J/ = max (10, (6.0 + 107" x Q.. ..)x0 0'5)

4 Add ground water scheme

S (t+dt)y=e "8, )+ (1 —e "), Dy, (¢ +dt)
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LATITUDE

3. TRIP 2.0 — Over the 20 largest basins

LOMGITURE

— p R poCn oEe -] W

* Stations which have
upstream drainage area

greater than 300,000 km?2.

e Stations with a
minimum obsetrved
period of 4 years which
overlaps the GRDC 1986-
1995 period.

* The most downstream
station (i.e. maximum
upstream drainage area)
among the available ones
on a river which fit the 2
above conditions.
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TRIP 2.0 -minimum river slope - sensitivity

4 Experiments:
Ctrl :10° m/m
TS 4:10% m/m
TS 5:10° m/m
TS 7:107 m/m
TS 8:10% m/m

4 Stations to study: Obidos of the Amazon and

Pakse of the Mekong
4 Periods: 1987, 1988
4 Discharge observations: daily from GRDC

Oki-Kanae Lab, IIS, the University of Tokyo
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upstream nean

river discharge (mm3/s)

TRIP 2.0 -minimum river slope - sensitivity

velocity (m/s)

1 Amazo Mekong

1987 1488 1987 1988

{a) Amazon, Obidos {bi Mekong, Pakse
I I I | I | i I I I 1 i | i 1
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Smin decreases = better discharge over the Amazon: flat basin
=» worse over the Mekong: mountainous basin
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Part 3: H R KET—FRX—X
(FEE.HRELE-VERNET)

(BT /X ELTEVNIAHT)
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Part 4: K-1 KD HE

(Hirabayashi et al. Hydro. Sci. J., in revision)
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