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A Study of Multi-threshold Method for Stream Network

Extraction in a Watershed
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ABSTRACT

With the progress of computer technology, the technique of using digital elevation model (DEM)
data to delineate a watershed automatically and then extract its stream network have gone maturely.
The spatial distribution of stream network derived from the threshold is based on flow accumulation
concepts. The value of the threshold depends on the characteristics of the landform and/or climates of

the watershed. Dynamic automated watershed delineation method and multi-threshold algorithms for
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extracting watershed stream network are employed in this study. The range of threshold variances of

each watershed is different, and the influential factors of threshold include rainfall, altitude, slope and

geology. The consequence demonstrates that threshold variances relate to rainfall and geology

apparently. The module developed in this study can be effectively used for watershed planning and

evaluation.

(Keywords: Flow accumulation, Dynamic automated watershed delineation, Stream threshold)
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Figure 1. Study sites.
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A1, PHTTHIEGS S G R
Table 1. Reference table of the geological uniaxial compressive strength.

Poer HUES% (MPa)
T FRL - ] S 25-50
 AER e 50-100
AT TR 0.078-0.44
N iNe Rk aiad 50-100
TR e 555 25-50
AN 0.078-0.33
ORI 1-25
B L 50-100
TREH A5 50-100
BT | R 0.078-0.44
VI AT TS R R T E S e 50-100
TR bR e = R U R 200

éi: .
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Table 3. The calculated geomorphologic factors from different threshold values for the Keelung River

watershed.
} ‘(ljr'* ke T ?jl:?}H =} ;%4\{11_55 =
P E O G S S PR
&% el ik
(km) (km) (km)
PglF‘FﬁEﬁ I 70.57 1.08 347.96 149 4.55 0.46
329(= fh-=< k) 1.12 358.45 146 4.55 0.45
2 (%) 3.70 3.01 2.01 0.00 2.17

Ll 360(7%#1%’@) 70.36 \ 347.56 136 4.57 0.42
2 (%) 0.30 0.11 8.72 0.44 8.70
T 359([AERTE) 7036 1.08 \ 136 4.57 0.42
" P (%) 0.30 0 8.72 0.44 8.70
325(3f [ [5eE! 70.59 1.12 360.02 4.55 0.46
. = (%) 0.03 3.70 3.47 \ 0 0
. 3.25(g BN k) 7059 112 360.02 149 \ 0.46
i 2 (%) 0.03 3.70 3.47 0 0
325(>J<$H;—E§r) 70.59 1.12 360.02 149 4.55
P (%) 0.03 3.70 3.47 0 0
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Table 4. The calculated geomorphologic factors from different threshold values for the Shiehmen

Reservoir watershed.

- ST gy TRy BTy

- gﬁj B s I ByEl Eiy %}A
(km) it (km) - (km)

pg[F'H‘E%{' ! 118.46 0.85 642.05 274 6.38 0.36

253(= ) 1.06 801.28 483 6.39 0.64

EE (%) 24.70 24.80 76.28 0.16 77.78

H asockswit) 11836 \ 64099 277 6.39 0.37

R (%) 0.08 0.17 1.09 0.16 2.78
A28 IR ) 118.36 0.85 \ 279 6.39 0.37
i R (%) 0.08 0 1.82 0.16 2.78

44003 [ 1Bk 118.36 0.84 635.06 6.39 0.36
fo= A (%) 0.08 1.18 1.09 0.16 0

' 250(@#1&3@) 118.51 1.07 806.11 489 0.65
i 2 (%) 0.04 25.88 25.55 78.47 80.55
440(- kfﬂfg %) 118.36 0.84 635.06 274 6.39
=3 (%) 0.08 1.18 1.09 0 0.16
R P AT VS % P -

F 5. BV PSR S AT (e s & o)
Table 5. The calculated geomorphologic factors from different threshold values for the Chenyulan

Stream watershed.

SRR ks IR I R

AR
’ (km) e <Mkm)  HrE "% (km) ik
A 50.27 0.78 347.57 123 8.91 0.27
760(= =) 0.65 291.78 98 8.91 0.22
2 (%) 16.67 16.05 20.33 0 18.52

T so0¢ ) 50.32 \ 350.32 145 8.9 0.32
12 () 0.10 0.79 17.89 0.1 18.52
- 508(1? by ) 5032 0.78 \ 143 8.9 0.32
- 3% (%) 0.10 0.00 16.26 0.11 18.52
600(¥FF‘ [[5E! 50.32 0.73  326.12 8.9 0.27

= (%) 0.10 6.41 6.17 \ 0.11 0
760(% FBRCE)  50.27 0.65 291.78 98 0.33
i 2 (%) 0.00 1667 1605 2033 19.51

I
600(~ I‘—H)_E} ) 50.32 0.73 326.12 123 8.9
= (%) 0.10 6.41 6.17 0 0.11
e

= R PR VS 2
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Table 6. The calculated geomorphologic factors from dlfferent threshold values for the Tzenwen

Reservoir watershed.

S/ et 177 [ ; & b -
e = 1{‘ . i b o f,/%;[
/L F T - El Py

(km) (km) (km)

%gl Jﬁ‘?ﬂ' | 72.95 0.87 420.82 198 6.63 0.41
507(2 =) 0.83 405.58 162 6.63 0.33
2 (%) 4.60 3.62 18.18 0.00 19.51

H 470(; 7 H ) 73.14 \ 419.58 178 6.62 037
(%) 0.26 0.29 10.10 0.15 9.76
- 467(;’?’[ =) 73.14 087 \ 178 6.62 037
- =235 (%) 0.26 0 10.10 0.15 9.76
418(1?“ (57 E! 73.18 0.91 442.61 6.61 0.41
= =3 (%) 031 4.60 5.18 \ 0.30 0
507(5 < i) 7295 083  405.58 162 \ 0.33
i 3 (%) 0.00 4.60 3.62 18.18 19.51
467(’J‘;?'?J’E§*<) 73.14 087  420.82 178 6.62
| =235 (%) 0.26 0.0 0 10.10 0.15 ~

71‘ . Jﬁl‘l&\_[/ Iil I‘L‘%FJ [/ FIF mi = = ;E{[ FIH%' = 3

S 7.3 PR R PR (DI G )

Table 7. The calculated geomorphologic factors from different threshold values for the Erzen Stream

watershed.
i i i CE ,
] S e TR ey RTE ey
(km) (km) _ (km)
‘?/El F‘FH‘%{EJ 46.78 1.84 325.01 160 3.77 0.91
280(* ) 1.53 268.97 121 3.77 0.69
2 (%) 16.85 17.24 24.38 0.00 24.18

L 180(-f< % 7 ) 47.16 324.82 175 3.74 0.99
A (%) 0.81 0.06 9.38 0.80 8.79
N 180(?? [r M) 47.16 1.84 \ 175 3.74 0.99
i (%) 0.81 0 9.38 0.80 8.79
200(7?’ [[H7ED 47.04 1.76 310.34 3.75 0.9
f- (%) 0.56 4.35 4.51 \ 0.53 1.10
280(& B PIE) 46.78 1.53 268.97 121 \ 0.69
i P (%) 0.00 16.85 17.24 24.38 24.18
198(f= 741k 47.04 1.77 311.74 161 3.75 :
L P (%) 0.56 3.80 4.08 0.63 0.53

1 AR (O RHT - L FTGZE 2 E T 5
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Table 8.threshold value , climate and topographical factor form in each watershed.

EN N N N T I PYTE
]t o |FRYEE | REES L AR . S | g |
| | | | | s 06 [ e |
B | 337 | 174 [3742| 159 | 212 | 157 32.3 180 | 435 | 216
TP 374 | 939 |2396| 307 | 1402 | 657 613 | 255 | 520 | 300
PRE 5] 621 | 115.7 |2015| 358 | 1590 | 681 648 | 30.6 | 831 | 693
ST A 473 | 329 [2630] 114 | 960 | 535 511 | 267 | 402 | 102
[ 220 | 475 [1894] 81 90 57 205 | 137 | 327 | 13.1
140 1
M0 03015 +0.0293 10 | .
120 7 p2_( 7708 . Joo 1Y =0-1041x+18.045
L 2 *
100 Mg R’ =0.5276
M g0 | -
B | i 0.
i R 40 + .
40T 20 .
20 . 0 ‘
0 0 200 400 600 800
0 100 00 300 400
[t 3. PAMEAP=F 1 R [ 4. PSR Ak Rl
Figure 3. rainfall with threshold value Figure 4. elevation with threshold value.
140 [ 140
| y = 1.445x +19.806
120 15 23.0008x - 27.847 ; 120 R 0,687
100 R*=04143 . 100
Ml gy / M oo |
5 50 / ool
] ° / i}
40 / ;S 40 |
20 3 20 1 ¢
0 ‘ 0 |
0 10 20 30 40 0 20 40 60 80
by Sl

5. THETHSE LS B
Figure 5. slope with threshold value.

351

6. MBS s BT

Figure 6. geological uniaxial compressive

strength with threshold value.
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