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An Optimization Study of Watershed Delineation
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ABSTRACT

This study was to optimize the watershed delineation for Shuili Creek, Nantou county, by
different delineation methods. Watershed delineation is essential to enhance the efficiency of
watershed management,. Subwatershed numbers were decided by both accuracy and economic
efficiency. We used US EPA’s BASINS model to simulate the results of watershed delineation. Four
Digital Elevation Models (DEMs) were chosen to compare simulation differences. Three DEMs
came from the simulation of ArcGis, Surfer, and WinGrid system, respectively. The other was
provided by the National Central University. The simulation results, real environmental conditions,
and research requirements, etc., were used to decide the best subwatershed numbers and the optimal
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simulation efficiency. The best results of 17 subwatersheds obtained from the DEM of Surfer

system were corresponding to the original boundary ranges and the basic research requirements in the

rivernet of 300 hectares.
produced by the DEM of WinGrid system.

Based on this result, it is the best accuracy of rivernet simulation was

(Keywords: Optimization, Watershed Delineation, Shuili-Stream Watershed )
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Figure 19. Results of watershed delineation (NCU).
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Figure 20. Comparisons between results of model delineation and original boundary (NCU).



ol 8 15 A TR ¢ IR

F L P AT BROIAREN ([1NE)

Table 1. Simulation results for geographical and hydrologic parameters of model (NCU).
B B
A [ TRy | DISER | FEERPCY IPEEE | ey | el

"~ 2| 358.5600 15.8197 24.3902 2.7754 0.2167 23.904787 365.50

1| 365.4400 18.2853 18.2927 2.8072 0.2183 23.900269 370.00

3| 170.4000 20.9486 15.2439 1.7761 0.1609 23.884486 339.50

4 19.8400 14.2235 24.3902 0.4888 0.0681 23.876720 314.50

7| 423.8400 20.0760 15.2439 3.0684 0.2316 23.884803 367.50

8| 189.7600 19.2880 18.2927 1.8946 0.1680 23.879446 314.50

5| 430.2400 24.2468 15.2439 3.0961 0.2330 23.881986 404.50

6 574.7200 23.0647 15.2439 3.6835 0.2617 23.861118 368.50

10| 918.4000 12.1112 24.3902 4.8799 0.3156 23.851090 418.00

11| 149.7600 28.1895 0.0500 1.6437 0.1528 23.832427 567.50

13| 1855.6800 26.0663 0.0500 7.4420 0.4182 23.849539 378.00

9 644.9600 9.6071 60.9756 3.9474 0.2740 23.833306 442.00

14| 375.0400 24.3141 15.2439 2.8513 0.2206 23.815632 203.50

16 6.8800 13.0502 24.3902 0.2589 0.0446 23.803422 189.00

15| 414.0800 19.6081 18.2927 3.0258 0.2295 23.810754 324.50

12| 1371.8400 21.1012 15.2439 6.2083 0.3706 23.826009 403.00

17| 602.7200 18.4328 18.2927 3.7902 0.2667 23.796638 256.00
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Figure 22. Comparisons between results of model delineation and original boundary (ArcGis).
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Table 2. Simulation results for geographical and hydrologic parameters of model (ArcGis).
g U
AR Bl IR | ISR | ERPCE PR | e | el
2| 326.8800 12.2176 243902 | 2.6256 0.2088 23.904991 363.02
1] 391.6800 14.3632 24.3902 | 2.9265 0.2244 23.901709 378.66
3| 168.6400 17.1566 18.2927 | 1.7651 0.1602 23.884299 329.41
4| 22.4000 12.9816 24.3902 | 0.5257 0.0715 23.876342 309.97
7| 422.2400 16.5934 18.2927 | 3.0614 0.2313 23.884619 368.45
8| 180.3200 16.3519 18.2927 | 1.8375 0.1646 23.879449 314.50
6| 444.9600 19.3151 18.2927 | 3.1592 0.2362 23.881805 410.84
5| 567.0400 17.5138 18.2927 | 3.6539 0.2602 23.861121 384.98
10| 620.4800 15.2198 24.3902 | 3.8568 0.2698 23.851909 426.97
11| 159.8400 24.0642 15.2439 | 1.7092 0.1568 23.832430 566.96
12| 1861.2800 21.8247 15.2439 | 7.4555 0.4187 23.849362 371.93
9| 933.9200 6.8412 60.9756 | 4.9292 0.3177 23.838399 415.85
14| 375.3600 221217 15.2439 | 2.8527 0.2207 23.814550 201.99
16 9.7600 8.1550 60.9756 | 0.3193 0.0513 23.805197 190.01
15| 424.8000 15.7298 24.3902 | 3.0726 0.2319 23.810754 321.14
13| 1371.5200 16.7298 18.2927 | 6.2074 0.3705 23.826002 398.68
17| 590.7200 15.8946 243902 | 3.7447 0.2645 23.796638 259.81
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Figure 23. Results of watershed delineation (Surfer).
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Figure 24. Comparisons between results of model delineation and original boundary (Surfer).
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Table 3.  Simulation results for geographical and hydrologic parameters of model (Surfer).
R
APE | EE | FPRSR | TEE ‘Jﬂé:'% ﬁ' W FR PR PR | Desil | e e
2 368.1600 | 4284.7945 | 12.4235 | 24.3902 2.6148 2.8198 0.2190  [23.904784 | 370.00
1 363.0400 | 3996.0822 | 15.0911 | 24.3902 3.9068 2.7962 0.2177  |23.900807 372.00
3 178.2400 | 2333.1631 | 17.6270 | 18.2927 7.2193 1.8247 0.1638  [23.884480 329.00
4 18.0800 | 784.9201 | 12.7456 | 24.3902 10.2455 0.4623 0.0656  [23.876339 310.00
7 | 421.9200| 3623.2054 | 17.0289 | 18.2927 5.8335 3.0600 0.2312  [23.884980 | 362.00
8 181.4400 | 2604.6575 | 16.8293 | 18.2927 7.3528 1.8443 0.1650  [23.879446 | 315.00
5 440.3200 | 4969.1163 | 20.2043 | 15.2439 3.4433 3.1394 0.2352  |23.881986 | 406.00
6 577.7600 | 5738.8433 | 18.4431 | 18.2927 3.8014 3.6952 0.2622  |23.861114 | 384.00
10 862.2400 | 12175.7024 | 11.5805 | 36.5854 0.2053 4.6986 0.3077 |23.851812 | 419.00
11 158.5600 | 2587.6137 | 24.7674 | 15.2439 10.2167 1.7010 0.1563 23.832427 565.00
12 | 1860.9600 | 10933.4080 | 22.6492 | 15.2439 4.3394 7.4547 0.4186  [23.849376 373.00
9 708.4800 | 11865.4963 | 8.2357 | 60.9756 0.4382 4.1762 0.2845 23.834783 469.00
14 | 371.3600| 3651.2495 | 22.5352 | 15.2439 7.1666 2.8344 0.2197  [23.814550 | 202.00
16 10.2400 | 458.0172 | 10.2944 | 36.5854 1.0917 0.3287 0.0522  [23.803596 187.00
15 417.7600 | 4625.1621 | 16.2698 | 18.2927 5.2828 3.0419 0.2303 23.810935 317.00
13 | 1361.4400| 9016.0523 | 17.7332 | 18.2927 3.5626 6.1800 0.3694  [23.826015 394.00
17 597.2800| 7409.2777 | 16.5653 | 18.2927 4.5666 3.7696 0.2657  |23.796107 | 259.00
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Figure 25. Results of watershed delineation (WinGrid).
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Figure 26. Comparisons between results of model delineation and original boundary (WinGrid).
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Table 4. Simulation results for geographical and hydrologic parameters of model (WinGrid).

v 8w
] pom [ ERRy [T s [T p R [ [ s [ (o [l g
2 | 3324800 4412.8169 | 12.5015 | 24.3902 2.3347 2.6525 02102 |23.904984 | 360.00
1 376.8000 | 4042.4384 | 14.7592 | 24.3902 3.9363 2.8593 0.2210  |23.901890 | 388.00
3 174.4000 | 2457.1209 | 16.8137 | 18.2927 6.8533 1.8010 0.1624  |23.884293 | 330.00
4 8.9600 615.3832 | 10.8535 | 36.5854 9.6319 0.3034 0.0495  |23.877606 | 315.00
7 | 4153600 | 3566.5581 | 17.1612 | 18.2927 5.8419 3.0314 0.2298  |23.884983 | 359.00
8 187.0400 | 2859.6965 | 16.8380 | 18.2927 6.2014 1.8782 0.1670  [23.878905 | 319.00
6 | 450.5600| 4785.3179 | 19.8359 | 18.2927 3.2826 3.1830 0.2374  |23.881802 | 416.00
5 | 584.3200| 6110.9372| 18.1950 | 18.2927 3.8484 3.7203 0.2634  [23.861659 | 402.00
10 | 701.9200 | 12437.1869 | 13.0974 | 24.3902 0.3779 4.1530 0.2834  |23.852063 | 438.00
11 164.3200 | 2644.4991 | 24.6404 | 15.2439 10.2251 1.7378 0.1586  |23.832598 | 542.00
12 | 1855.0400 | 11108.5217 | 23.0556 | 15.2439 4.5869 7.4405 0.4181 23.849382 | 367.00
9 | 441.9200| 11692.3071 | 10.8833 | 36.5854 0.3250 3.1463 0.2355  |23.830419 | 439.00
13 881.9200 | 6298.5796 | 19.6842 | 18.2927 3.5109 4.7626 0.3105  |23.830967 | 305.00
14 | 3659200 | 3701.4171 | 22.2443 | 15.2439 2.8649 2.8095 0.2184  [23.814550 | 203.00
16 21.1200 | 1080.4897 | 10.4147 | 36.5854 5.5616 0.5075 0.0698  |23.804665 190.00
15 | 416.8000| 4959.8250 | 16.4883 | 18.2927 4.9053 3.0377 0.2301 23.810935 | 324.00
17 | 488.4800| 59209114 | 18.4785 | 18.2927 5.7858 3.3412 02452 |23.796872 | 279.00
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[ IR RS » F ISR DEM 2R,

DEM [#]fiv7E 7 (Johnston » 2005) = K[| »

* 5. ﬁfg DEM & -5 B s U

Table 5. Simulation results of watershed delineation for different DEMs.

ppv | WD SRR [ @ SRR [

() () T (%)
pl A 300 8872.16 8907.2 99.607
ArcGis 300 8871.84 8907.2 99.603
Surfer 300 8897.28 8907.2 99.889
WinGrid 300 7867.36 8907.2 88.326
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Table 6. Comparisons among different
DEM simulation.
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Table 7. Simulation results of rivernet for different DEM:s.
D | PR | R T A A | it
DEM o f !
Gh N o R R
Fl A 300 1196 912 76.25
ArcGis 300 1165 936 80.34
Surfer 300 1261 971 77.00
WinGrid 300 925 818 88.43
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