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Drainage divide stability at Wulashan, northern margin of the Ordos block, China:

Evidence from the analysis of X value

Abstract; The stability of drainage divides carries important tectonic and climatic information. However, there is
still no consensus on the criterion for measuring the stability of drainage divides, which may lead to different
conclusions. There are two different views on the stability of the divide at the Wulashan horst, northern margin of
the Ordos block: The drainage divide is moving northward, according to the comparison of drainage-basin
morphology (such as elbows of capture, knick points); The drainage divide remains stable, according to the
comparison of Gilbert metrics. In this study, we used the X-plot method to check both the stability of the Wulashan
drainage divide and the reliability of the above methods. The analysis shows that the X value at the top of the
northern side is higher than that at the same elevation of the southern side if a lower baseline was set (1300 m
a.s.l. ); If a higher baseline ( ~1800 m a.s. 1. ) is set, the X values on both sides of the divide are the same at the
same elevation. Because the tilting has relatively less influence, the X-plot with a higher baseline is more
representative of the drainage divide stability. In summary, the result supports the view that the drainage divide at
the Wulashan horst is at a steady state. Moreover, we discussed the limitations of the methods in measuring the
stability of drainage divides.
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Fig. 1 Structural location and geological map of the Wulashan horst
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(a) Location of the Wulashan horst; (b) Geological map of the Wulashan horst
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Fig. 2 Schematic diagram showing the elevation-X profiles of the divide both in unsteady and steady states ( modified from Zhou et
al. , 2022b)

(a) The longitudinal profiles of the two rivers are in an unsteady state when the tilting begins and the higher uplift side is the victim
side; (b) Although the victim side has a lower X value, its top elevation-X slope, which is proportional to the k_ , is lower; (c)
When we choose a higher base level, the X value in the aggressor is lower than that in the victim. (d) When the tilting continues long
enough, the drainage divide achieves a steady state; (e) When we choose a lower base level (z,), the two sides across the divide have

different X values, but the same top elevation-X slope; (f) When we choose a higher base level (z,), the two sides across the divide

have the same X value.
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Fig. 3 The X value distribution of river channels with different elevations
(a) The base elevation is 1300 m; (b) The base elevation is 1800 m
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Fig. 4 The distribution of river channels on both sides of the main drainage divide of the Wulashan horst
(a) Comparison of precipitation on both sides ( within 500 m) of the main divide of the Wulashan horst. ( Annual average precipitation
data (1970~2000) from http: //worldclim. org) ; (b) Channel distribution ( Numbers 1-10)
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Fig. 5 Distribution map of river elevation-X values on both sides of the main drainage divide of the Wulashan horst ( The distribution

of the river channels is shown in Fig. 4)

(a) The elevation-X plots with lower base levels; (b) The elevation-X plots of the corresponding river with higher base levels
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Fig. 6 The undulation difference within 300 m on both sides of the main drainage divide of the Wulashan horst
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