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Available data
components (interval)
e Discharge (daily from 1970
but hourly data is available)

e SS

(Once to three times a month from 1973)
e DO (Same as above)
e PH (Same as above)
e BOD (Same as above)
e COD (Same as above)
e TN (Same as above)
e TP (Same as above)

e Coliform count
(Same as above)

Observatory

Rain fall data
1978 every 1 hour
1994  every 10 minutes

]

Rainfall intensity,wind, solar
radiation,snow ,airtemperature
Rain

intensity,wind, solar
.diation,air temperature

[Oinfall intensity

Rainfall
intensity,wind, solar ®
radiation,snow, air )

temperature

Rain station




Hydrograph
Upstream 2001

m?/zec
fsee 4 . LN SARR N R \ 0
400 |
[ - 50
350
300 100
250 L 150 M Discharge
200 .
150 i 200 M Rain fall
100
0 . , iy , S T—— - 300
(mm)
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
30 +
20 -+
= Air temperature
10

0 - ¥ ; ; . ; ; '\\\,\\’J

-10 - v w A |

-20
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
yarograp .
Middle st 2001
m#/sec
800 T T T T T T T T T T T 0
| LR w11
700 T ' [
600 50
500 )
m Dischrge
400 100
300 H Rain fall
200 ‘ 150
100 ; | m -
0 . . il I " ——" MUM jual - 200
1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1 (mm)
30 Airtemperature
20 -
= Air temperature
10

0 - y . : : . : : ,'\M .
)

-10 - v w A |

-20

1/1 2/1 3/1 4/1 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1




2
m?/5eC 1500

1000
800
600
400
200

30
25
20
15
10

-10
-15
-20

Hydrograph
Down stream 2001
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Water quality graph SS

Down stream 2001
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Water quality graph TN
Down stream 2001
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Water quality graph TP
Down stream 2001
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Downward Approach




e Downward Approach S1-S4 A4step

S1 o o
S2 o o
S3 o o -
S4 o o -

Water Balance Using Downward Approach (S; & S,)

Volume of Stored
S, =Dg, Sfc =
St = St—1+ P—Qq-¢€

£S,

c

Evaporation

e=€ +8,, +8;
& =a,P+ 0,
Mk.e, S, >S,
s =, St
vs,
e, :(1_M)aeb:_:ep

C

Sy < Sy,

C

Runoff

=0 t0s
(8-S, S>>,
%10 S, <S,
qss = U (St =S f )ﬂss

Bss 1 iflinear and 2 nonlinear
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Governing equations
N, 01 L tpean | 2 L5, | =g
Rainfall Input ot ox| N oy| N

X y

2D Overland Flow Model
Canopy Interception
Model

Evaporation Model

1D Stream Flow Model

dx (width of surface grid)

________ river width
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Source: Dutta et al. 2000
I [
I [ ]
I [ ]
] [ ]
I /=
I I
I |
I I
N o ST W
-




(m3/s)

200 ; . . :
—— Field Observation
150+ — - — IIS-DHM h .
'.? :
100t K .
T\
" , B
M &“:M_J\:
25 30

July.2001




SS

(m3/s)
200 . ; . :
—— Field Observation
150+ — - — IIS-DHM "
100 K

July.2001
2001
10°
SS
180
102 160
Turbidity o 1’
10t 100
% [0 H —
B0 l
1P - . [\
1d _ 16 =0 ) — o —
Discharge 0
SDOLA0G/28 20000708 20010718 20000728 200110807

km




lee

2008 9 30 10 31

turbidity

200 T

150

100 A

50

Il
30 Sep. 1 Oct.

water depth

1 T

0.2

30 Sep. 1 Oct.




ss om
10000 ‘ 0
8000 |- ' 420
sSnow
6000 - 1 40
4000 |- i
2000 SS |
° 5 10 15 20 25 30
m April 2009
1 T
0.8+ i
0.6 water depth |
0.4 M |
0.2+ i
0 1 1 1 1 1 1 1
[ 5 10 15 20 25 30
April 2009
SS cm
10000 ‘ 0
8000 20 Celcius | 20
6000 10 Celcius | 40
4000 i
2000 - i
0 1 L L | |
24 25 26 27 28 29 30 31
m April 2009
1 T T T T T T
0.8 water depth 7
0.6 - .
0.4 \\\/W ]
0.2 + i
0 | | | | | |
24 25 26 27 28 29 30 31

April 2009




lee®

2
30
4
5®
13 @@ 6
® ®
7
14 ®
® 8
15
o P’
e
16 e
) 11
1 10
o0




WL

2.0mm

63um

110




[%]

—St7 —St.14
—St.8 10 1 —St.15
St.9 St.16
8 St.9' 8 1 St.17
6 ——5t.10 T g4 ——st.18
——St11
41 ——st.12 41
2 1 2 4
O T T T 1 O T T T 1
1 10 100 1,000 10,000 1 10 100 1,000 10,000
[km] [am]
—st1
10 —St.2
St.3
81 St.4
= 6 —St.5
——St6
4 1 A ——St.13
21 \
O / T T T 1
1 10 100 1,000 10,000

[am]




Osio,

T

12

oromﬁjhi_river










19










}\L
nyunrew







H20 6 23

H20 6
11

60

H21 3 23
24




l, o
"'\\ﬁl'llbta |
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H20 5 2 9
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20,915ha 785ha | 4,279%ha | 25,979%ha
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