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• 2000–2005, IS-A4 is a well-defined channel by year 2000, IS-A0 starts a narrowing process (see Figure 2(H)). IS-A1
keeps the narrowing trend started by 1995 and is approx-imately 620 m wide by year 2003. Conversely, IS-A3 and IS-
A4 maintain a widening trend. Note that the confluence of the Nanay and Amazon rivers has been translated further
upstream due to the collision of IS-A0 into the Nanay River (compare the position in Figure 2(A) and (D)).

• 2005–2011, channel IS-A3 is almost twice the width in 2003 compared to its original width the previous year; see
Figure 2(E) (the main areas of widening are the inlet and out-let of the channel). IS-A0 narrows suddenly from year
2001 to 2003. IS-A0 and IS-A3 width values are very close (again a competition of two main channels).

• 2014, IS-A0 and IS-A1 keep the same narrowing rate and by year 2012 both channels are around 200 m wide. By year
2014, the main channel is again along the alignment of IS-A0 channel. The trend shows that IS-A0 and IS-A1 may
disappear in the near future and that the structure no longer will be conformed by large secondary channels, but by very
short ones separated by small islands. Thannels, but by very short ones separated by small islands. Thus the Iqui-tos
anabranching structure might present higher migration rates in the future.

      The modulation of geological formations and the competition of channels are the main mechanisms for the evolution of 
the Iquitos anabranching structure. Every time a channel col-lides to a formation resistant to erosion, not only are migration 
rates decreased but also other channels start colliding in the following years.

Historical floods in the region

     Aalto et al. (2010) have studied the accumulation of sedi-ments in floodplains on the Bolivian side of the Upper Amazon 
basin and found that deposits develop in a episodic pattern, correlated to the cold phase of El Niño Southern Oscillation 
(ENSO) events. Furthermore, these events correspond only to large, rapid-rise floods. In Iquitos City the historical record of 
floods is well documented given the impact that they have in this riverine city. Figure 2(G) shows the water surface eleva-
tion at the Iquitos gauging station from 1968 to 2014. Gentry and Lopez-Parodi (1980) pointed out the marked increase on 
the height of the annual flood crest in the Amazon in the decade 1970–1980, which is clearly seen in Figure 2(G). Since the 
1980s, the Amazon basin experienced an intensi-fication of hydrological extremes, which particularly affected its Andean 
rivers (Espinoza et al. (2013). However, there are records of exceptional inundations during the years 1859, 1892, 1895 and 
1900 (Sternberg, 1987); more recently, floods were reported in years 1986, 1993, 1999, 2006 and 2009 (Espinoza et al., 
2009, 2013; Takasaki et al., 2004); extreme high discharges were recorded during years 1989, 1999 and 2009; an 
unprecedented flood started in January 2012, causing an extreme discharge in April 2012 of 55 420 m3 s-1 (which is the 
highest value recorded in the Peruvian Ama-zon river) that affected 140 000 people and triggered a state of emergency to be 
declared by the Peruvian authority (Espinoza et al., 2013). Figure 4(A) shows the extent of the 2012 flood event in Iquitos 
City. The area enclosed by the red region was the only dry portion; everything else was mostly covered by water. Figure 4(B) 
shows Iquitos City and the Nanay River, where the water flow was running along the channel and the floodplain. Figure 4(C) 
shows a portion of Iquitos City where streets were covered by water. Besides the floodplain deposits produced during floods, 
the increased stream power in the channels produces a greater modification of the banks, thus changing the planform 
geometry of the river (Buraas et al., 2014). 

     From the five recent flood events reported from years 1985 to 2014, four agree with the peaks shown in Figure 2(G). Only 
the flood event reported in 2006 does not match with a peak in the water surface elevation record of Iquitos gauging sta-tion. 
This shows that it is possible to have some flooding in Iquitos City below stage 88 m, which may indicate that there is 
overbank flow in the anabranching structure and the surround-ing meandering channels with the consequent implications of 
morphological work. Based on the available literature and the data recorded at Iquitos gauging station, we can say that a high 
discharge is not always related to a flood event in this zone, but an extreme discharge will produce an extreme flood event, as 
was described in Espinoza et al. (2013). Little is known about the hydrological (e.g. precipitation patterns), hydraulic (e.g. 
flow patterns) and morphological (river pat-terns) parameters that might trigger flooding in Iquitos City. As observed before, 
the planform morphology of the Amazon River near Iquitos City has experienced drastic changes from 1985 to 2014, leaving 
some questions unanswered: (i) What is the influence of the river planform morphology on produc-ing flood events in Iquitos 
City and its surrounding floodplain area? (ii) Is it possible to have extreme flood events in Iquitos City in the absence of 
extreme hydrologic events? Of course, floods in the surrounding area of the anabranching structure (and in Iquitos City) are 
not only caused by the flow in the Amazon River but also by discharges from the Nanay, Momom and Itaya rivers.












