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Sensitivity Analysis of GIUH Model Applied to DEM Resolutions
and Threshold Areas
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Abstract

Hydrologic models generally require land surface analysis to different topographic parameters
defined as direct or indirect input variables to the model. Specially GIS supply the these
parameters from digital data set of land surface. The sensitivity analysis to DEM(Digital
Elevation Model) resolution and the threshold area are of GIS extracted digital data set applied
GIUH(Geomorphological Instantaneous Unit Hydrograph)model is investigated. Also It is
compared the responses of GIUH model as input data of stream networks from digital data
set(blue line) of NGIS and those extracted from DEM of various grid sizes. The results shows
that the GIUH model is significantly affected by the DEM resolution and threshold area.
According to the results, DEM grid size is suitable from 25m to 50m. Also threshold area is
in the range of 30% ~50% for exceedance probability.
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20 | 43 | 0.835856 | 0.061656 | 2505152 | 4450003 | 2.489233 | 5.433674 | 0.152874 | 8.866891 | 0.093682
55 |30 |30 | 0318046 | 0.043346 | 1986004 | 3575566 2.036528| 3275088 | 0.248208 | 5344423 | 0152115
50 | 18 | 0.835470 | 0.061270 | 2.124600 | 3.971183 | 2.190210 | 3.249274 | 0255529 | 5.302299 | 0.156589
80 | 10 | 0846691 | 0.072491 | 2317011 | 4246089 | 2.303791 | 5692016 | 0.147827 | 9.288465 | 0.090589
90 | 7 | 0851509 | 0077309 | 2474494 | 4565532 | 2.46638L | 5.564816 | 0.152067 | 9.080895 | 0.093187
10 | 47 | 0.833467 | 0.064267 | 2.233047 | 3.999537 | 2.201473 | 4.320046 | 0.192883 | 7.045875 | 0.118262
20 | 30 | 0.840561 | 0.066361 | 2500692 | 4.444828 | 2.460698 | 5.440790 | 0.153534 | 8.873775 | 0.094136
4 |30 | 21 | 0833079 | 0058879 | 2011436 | 3699936 2.041088| 5282071 | 0.252252 | 5352066 | 0.154663
50 | 13 | 0.830324 | 0.065124 | 2.100306 | 3.894810 | 2.127961 | 3.245763 | 0256985 | 5.293756 | 0157566
80 | 7 | 0854239 | 0.080039 | 2266119 | 4.266186 | 2.273045 | 4.373576 | 0.194106 | 7.133181 | 0.119012
90 | 5 | 0862820 | 0.088620 | 2409111 | 4498693 | 2.366893 | 5675188 | 0.151090 | 9.256073 | 0.092638
10 17 0.836745 | 0.062545 | 2.218765 | 3.901170 | 2.154114 | 4527834 | 0.183653 | 7.391254 | 0.112505
20 | 11 | 0.840768 | 0.066568 | 2428610 | 4.262988 | 2.352709 | 5745969 | 0.145415 | 9.379744 | 0.089080
5 |30 8 [ 0842016 | 0.067816 | 2590315 | 4601224 2.547425| 5507185 | 0.149502 | 9.136868 | 0.091584
50 | 5 | 0829200 | 0.055000 | 2.057139 | 3.703625 | 2.064749 | 3.371191 | 0.244440 | 5503146 | 0149742
80 | 3 | 0866178 | 0.091978 | 2.163058 | 4079836 | 2.110640 | 3.446319 | 0249774 | 5625785 | 0.153010
90 | 2 | 0869645 | 0.095445 | 2.260619 | 4.244384 | 2.188635 | 6.120364 | 0.141001 | 10.005599 | 0.086376
10 | 12 | 0834998 | 0.060798 | 2.236862 | 3.853796 | 2.137633 | 4.241590 | 0.195638 | 6927929 | 0.119778
20 | 8 | 0856365 | 0.087165 | 2.203215 | 4.174964 | 2.216805 | 4.303837 | 0.197742 | 7.029600 | 0.121067
g0 |30 5 | 0862633 | 0.088433 | 2:540584 | 4610865 | 2438615 5438540 | 0156194 | 8964615 | 0.095629
50 | 3 | 0930627 | 0.156427 | 1.803888 | 3.892408 | 1.738404 | 0.957763 | 0965636 | 1.564346 | 0591206
80 | 2 | 0952004 | 0.178724 | 1.887161 | 4.158758 | 1.786413 | 0.961863 | 0.984558 | 1571043 | 0.602791
90 | 1 | 0883194 | 0.113994 | 2.174782 | 4245422 | 2.099356 | 3.118197 | 0.283074 | 5093055 | 0.173311
10 | 7 | 0839266 | 0.065066 | 2.187530 | 3.781745 | 2.074105 | 3.688636 | 0.226115 | 6.018851 | 0.138574
20 | 4| 0840295 | 0.066005 | 2.356275 | 4.083782 | 2.249922 | 4.673261 | 0178693 | 7.625492 | 0.109511
8 [ 30 | 3 | 0840971 | 0.06677L | 2500491 | 4308230 | 2.382943 | 4559067 | 0.183316 | 7.439157 | 0.112345
50 | 2 | 0856166 | 0.081966 | 2.604689 | 4650847 | 2.499303 | 4560671 | 0.186563 | 7.441774 | 0.114335
80 | 1 | 0937527 | 0.163327 | 1766694 | 3.900721 | 1.715623 | 0.721448 | 1201442 | 1.177207 | 0.791456
10 | 4 | 0849364 | 0.075164 | 2.114825 | 3810550 | 2.038674 | 2.858228 | 0.205320 | 4666143 | 0.180897
100 20 3 0.842631 | 0.068431 | 2.173730 | 3.847874 | 2.093869 | 3.856812 | 0.217123 | 6.296362 | 0.132998
30 | 2 | 0839416 | 0.065216 | 2.334074 | 4.115236 | 2.269613 | 4.843656 | 0.172227 | 7.907414 | 0105497
50 | 1 | 0867149 | 0.092949 | 2.439343 | 4.497220 | 2.347344 ] 4.909660 | 0.175525 | 8.015168 | 0107517
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