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Extended Abstract
Introduction: The study of erosion and sedimentation is a crucial aspect and an integral part of watershed studies in a
basin. The methods employed to prevent erosion and sedimentation play a significant role in basin management planning.
However, due to the lack of accurate statistics on erosion and sediment amounts, it becomes necessary to utilize estimation
models for assessing erosion and sedimentation. These models are often region-specific and may have a wide range of
uncertainty in different areas. One notable benefit of modeling, regardless of its type, is its ability to analyze natural
processes within the basin. On the other hand, understanding erosion and sedimentation processes in a region can be an
effective step in managing, planning, and prioritizing available resources. In this research, the aim was to determine the
sensitivity of the MPSIAC model to the relationships among its parameters. Additionally, the goal was to assess the
model's sensitivity to changes in these parameters and their impact on sedimentation. By identifying the influential ground
and atmospheric parameters, it becomes possible to prioritize their effect on water sedimentation in the region.
Materials and methods: Through the sensitivity analysis of the model, it is possible to identify the flexibility of the
model to the changes of its various parameters. It is also possible to determine the relationships between model variables
and prioritize the parameters affecting the model output. Sensitivity analysis can be used in the calibration stage, in such
away that results are accurate, and time and cost are saved. In this study, to analyze the sensitivity of the MPSIAC model,
first, the nine parameters of the model were examined. Then, according to the arrangement of different parameters in the
structure of this model, the parameters were numbered from X1 to X9. Then, the score range of each parameter was
entered in its calculation table according to the modified model of PSIAC. In this step, the average of each parameter was
calculated according to its upper and lower limits. To achieve this, the nine parameters of the model were standardized,
and the sedimentation rate was estimated by varying each parameter within its lower and upper limits while keeping the
other parameter(s) fixed at their averages. With each change, the sediment discharge was calculated.
Results and Discussion: In the analysis of the results, the slope of the curves of the standardized parameters relative to
the dependent variable (specific sediment) is considered. So that, any part of the curve that has more slope changes means
that the model is more sensitive to minor changes in that parameter in that interval. In this study, the results of this
sensitivity analysis reveal that the slope factor and runoff volume have a considerable influence on sediment yield. For
slopes up to approximately 15%, the slope parameter has a relatively smaller impact compared to other parameters.
However, as the slope value increases, its effect becomes more pronounced, indicating that high slopes (greater than 15%)
have the greatest impact on sedimentation. The runoff factor exhibits a sudden increase in sensitivity at higher flow rates.
Conclusion: In examining the effect of different parameters on the model performance, the parameters that had the largest
slope of changes can be considered as the most effective parameters in sedimentation of the basin. In other words, the
model demonstrates high sensitivity to slight changes in specific peak discharge values above 20 m3/s/lkm?. Therefore,
implementing integrated (biomechanical) management measures to control slope steepness and reduce runoff volume can
be an effective strategy for mitigating sedimentation. Therefore, based on the results, the role of land factors is very
important, such as slope and then runoff, in the erodibility and sediment production in basins. Of course, it should be
noted that climatic parameters directly and indirectly affect the amount of peak flood discharge and should not be
neglected for their importance and influence in flooding and subsequently the erodibility of the watershed.
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Table 4- Values of specific sediment for changing parameters X1, X8, X9

QS (X9) Standard (x9) QS (X8) Standard (x8) QS (X1) Standard (x1)

1691180.924  -1.538634941 1662091.677 -1.558798646 2160305.548 -1.507556723

1795962.02 -1.32090352  1770160.682 -1.336717428 2239485.018 -1.206045378
1907235.076  -1.103172099 1885256.321 -1.114636209 2321566.571 -0.904534034
2025402.317  -0.885440678 2007835.466 -0.892554991 2406656.576  -0.603022689
2150890.887  -0.667709257 2138384.691 -0.670473773 2494865.298 -0.301511345
2284154.397  -0.449977836  2277422.213 -0.448392555 2586307.043 0
2425674561  -0.232246415 2425499.937 -0.226311336 2681100.31  0.301511345
2575962.941  -0.014514993 2583205.658 -0.004230118 2779367.937  0.603022689
2735562.791  0.203216428  2751165.386 0.2178511 2881237.266  0.904534034
2905051.025  0.420947849  2930045.835 0.439932319  2986840.308  1.206045378
3085040.302 0.63867927  3120557.071 0.662013537 3096313.911  1.507556723
3276181.239  0.856410691  3323455.325  0.884094755 ... ...
3479164.763 1.074142112 3539545999  1.106175973 ... ...
3694724.608  1.291873533  3769686.863  1.328257192 @ ... = ...
4166738.326  1.727336375  4087704.393  1.613790187 ... ...




AD VF- ¥ )Led <\ o)Lo.,.'f.» ‘[°)L€r? Jl..» a)..:;u] (_gl.ao)'}} &AL”' Co pdw

ol g 0oljl>

}'— ——Qs(X1)
@ —8-0s(X2)
} =i 0s(X3)
) Qs(¥4)
_-i ¥ Qs{Xs)
. —6—Qs(X6)
.'}J —+—0s{X7)
'*
i = Qg(Xa)
2 0s(x3)
-2 2
sad glailil pdia
MPSIAC Jow b miio Comwlins }.,lb‘i AN o)
Figure 1 - Sensitivity analysis of MPSIAC model variables
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Figure 2- Sensitivity analysis of MPSIAC model variables to the change of runoff factor

)l 9yse oof calise slaojl jo anlpl SOt
o ateie 03l S 0 A5 ovie 05 e )8
Py o5ty sy w o) B Bl ails sy
ool b olidl o o wilg e Sl ol el
gy Sl (onie oot e il 029 g,

795 2 bl e 8l cogdyl e alie sl
e e (ol 1SS e ced Sl bl
@ P W) dnlie [0S0 L alie glacwend
LY e Olysd X jeoe 3l cadein asls )
oS > wiile i3 05,3 anlns (e 1 51



]..zj 039> Gaog,;sw)).;MPS|AC 7S Jow oyl conles e ob ) ING

s ol oaalie LB (F) S5 5 a5 sbylen
aan 3 (XB) Ly, dX8) s sl iimin S5
ol e et S e el
w5 el b al )l plo 5 S (X9) slailsag,
S e 515 Sb calas 36T o) ) alol>
2l b olite s Ll (X4) Uy, ele
MPSIAC Jaw Koo Leas (F JS5) 5,00 Lo el
olie 5o zol (28 (lie 5 (S Dl A S
EroreskS 5o il ceSeye Yool YL

a2 oo sl seS I YL Cunles

&gy ol (cad) Gaikg g juitio ply 0 0%
O sl 00395055 (G500 O jg0dy e 9 (>
Glae ;08 51wl (G slocwd awlie sl
55U Caglyl b 00,5 eolinl bghs Sy glocas
Oygody 4z 5 (LolS g0l ax ohg gy p
Sl 0pS B bl 9)5e o 90 03 yo (L2l
SR e ad (G Dlpd g9d5e i SO
W8S Oygo Dlasbre diged lyiedy doyesl |l
Ol (@) Jgoz 5o (oo (cwlidsfyae 956 (5l

el 00 o0l

b (ol (o) HgS B (S 50 (F32 Sacad g pSojlwil -0 Jgua
Table 5- Measurement of partial slopes in the surface geological factor curve

A_Qs(X1)/A_standard A_standard A_Qs(X1) QS (X1) Standardize x1
0 0 0 2160306 -1.507556723
262608.591 0.301511345 79179.47 2239485 -1.206045378
272233.715 0.301511345 82081.55 2321567 -0.904534034
282211.6189 0.301511345 85090 2406657 -0.603022689
292555.2327 0.301511345 88208.72 2494865 -0.301511345
303277.9604 0.301511345 91441.75 2586307 0
314393.6972 0.301511345 94793.27 2681100 0.301511345
325916.8478 0.301511345 98267.63 2779368 0.603022689
337862.3446 0.301511345 101869.3 2881237 0.904534034
350245.6675 0.301511345 105603 2986840 1.206045378
363082.8637 0.301511345 109473.6 3096314 1.507556723
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Figure 3- Slope changes of the nine parameters of the MPSIAC model
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