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Yungay: recent tendencies and spatial perceptions 
 in an andean risk zone*

Andreas Haller**

Abstract
The following paper focuses on the question, how Andean urban risk zones are urbanized and 
perceived various years after a disaster. The mortal 1970 debris avalanche from Mount Huascarán 
buried 5,000 inhabitants in the Peruvian town of Yungay. Four decades later, 9,500 people 
are living again in the risk zone beside the Yungay memorial. It is shown, that the dangers, 
produced by the Mount Huascarán, are still perceived. On the other hand, the perception of 
Yungay’s exposure to risk is dramatically decreasing.
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Yungay: tendencias recientes y percepciones espaciales en una zona andina de riesgo

Resumen
El siguiente artículo se centra en la reurbanización y percepción de las zonas andinas de riesgo, 
varios años después de ocurrido un desastre. En 1970, la ciudad peruana de Yungay fue destrui-
da a causa de una avalancha de hielo, nieve y rocas que se desprendió del nevado Huascarán. 
Murieron 5000 personas, es decir el 95 por ciento de la población urbana. Cuatro décadas 
después, la zona es habitada por 9500 yungaínos. Se muestra que los peligros que origina el 
nevado Huascarán todavía se perciben. De otro lado, la percepción de riesgo de la ciudad de 
Yungay, debido a su ubicación, está disminuyendo dramáticamente en su población.

Palabras clave: zonas andinas de riesgo, Yungay, percepción espacial, desastre.
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1. Introduction and post-disaster settlement genesis

Yungay is a small city of estimated 9,500 inhabitants in the Andes of the Peruvian 
Ancash region. The provincial capital’s central place is situated at 9° 8’ 20’’ southern 
latitude and 77° 44’ 40’’ western longitude, 2,500 meters above sea level, near the 
Mount Huascarán glacier. According to Klimeš, Vilímek and Omelka (2009; see also 
Vilímek, Luyo Zapata and Stemberk 2000) the core-settlement, lying on the orographic 
right side of the Rio Santa valley, is constructed above prehistoric debris-avalanche de-
positions from Mount Huascarán. The city’s geological position is characterized by the 
Cordillera Blanca fault, a zone of high tectonic activity (Dalmayrac and Molnar 1981: 
474). Due to its situation between the biogeographic regions of yunga and quechua 
(Pulgar Vidal 1946), Yungay offers great agricultural opportunities (beneficial climate, 
fertile soils, sufficient precipitation or glacial meltwater) in its rural surroundings.

On May 31, 1970, an earthquake with a magnitude of 7,7 on the Richter scale 
(Ericksen and Fernández 1970: 4) caused a debris avalanche from Mount Huascarán. 
The mass movement, consisting of snow, ice and rocks, buried the city of Yungay and 
killed its 5000 inhabitants. Just a few 300 survived (Evans et al. 2009: 115). As reported 
by Oliver-Smith and Goldman (1988: 110), first aid programs (e.g. providing food, 
shelter and health services) attracted earthquake affected rural migrants, which together 
with the few survivors of the Mount Huascarán debris-avalanche resisted the central 
government’s intention of urban relocation to the 15 kilometers far away Tingua. After 
having suffered the natural hazard, people interpreted the relocation plans as another 
top-down attack (Carey 2008: 233-234). The province’s rural population supported 
the urban resistance to resettlement, as for many peasants the proposed new site seemed 
inappropriate to function as a central market place because of its remoteness. Hence, 
the governmental actors yielded to the local inhabitants’ pressure, and the settlement 
was reconstructed just 1500 meters away from the buried city’s plaza mayor, in a sup-
posed safer zone (Oliver-Smith 1979: 48). New Yungay recovered rapidly, function-
ing as central place of the entire province. Basic services like schools, a hospital, the 
church and most of all, the market place, acted as pull factors for more and more rural 
migrants. A rapid population growth was initiated (see Figure 1).

During the last decades, Yungay’s urban area has expanded significantly, incorpo-
rating parts of the 1970 debris-avalanche depositions in 2009. In 2007 the city had a 
population of approximately 8,500 (INEI 2007: s. p.). If the average annual popula-
tion growth rate for 1993-2007 is presumed for 2007-2010, an actual population of 
9,500 could be estimated using the equation Pt+n = Pt * (1+r)n. The variable Pt stands 
for the population number at a definite time, n refers to an additional period of time, 
and r denominates the growth rate.

Acknowledging the prehistoric debris-avalanche demonstrated by Klimeš, Vilímek 
and Omelka (2009), nearly the entire urban population is exposed to the risk of de-
bris-avalanche hazards. 
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Figure 1. Urban population development in the Yungay district
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2. Research interest and methodology

According to Knopp and Bruder (1982; see also Córdova Aguilar 1997: 17-20; 2002: 
25), environmental perception takes an important role in land-use decision making. 
In order to manage disaster risk of urban populations, it seems necessary to take into 
account the different spatial cognitions. Otherwise, the experts’ space could significantly 
defer from the territory perceived by the pretended persons at risk. As a result, two 
principal questions guided the research process. First, what are the recent tendencies of 
settlement dynamics and which perceptions induce them? Second, are there different 
environmental perceptions between the survivor generation and the younger Yungay 
population? Does gender matter? 

To answer the first question, settlement mapping based on aerial images (from 
1996) and high resolution satellite images (from 2003) was applied. Regarding to 
the second question, a standardized questionnaire was designed. Using semantic dif-
ferentials, the population’s perceptions of Yungay and the Mount Huascarán could 
be determined. Additionally, participatory mapping allowed analyzing the perceived 
exposure of Yungay, regarding to mass movements. Due to three reasons, non-random 
quota sampling was preferred for interviewee selection:
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•	 The	population’s	number	and	relevant	structure	(gender,	age	groups)	are	known.
•	 There	is	no	complete	list	of	all	possible	interviewees,	needed	for	random	sam-

pling.
•	 Quota	sampling	is	cost	extensive,	practice	oriented	and	empirically	provides	

satisfying results (Noelle-Neumann and Petersen 2005: 258-263).

It was supposed that children do not make location decisions, hence interviewees 
elder than 14 were interviewed. Certain insecurity was related to Quechua speakers 
without any Spanish knowledge. Census data did not provide information about them, 
as only the mother tongue is ascertained. All interviews were held in Spanish. Thus, 
if the latter monolingual group existed, they have not been included in the following 
results. Finally, the quota plan based on 2007 census data, read as follows: 

•	 60	percent	of	informants	within	the	age	group	of	15-39	years	(born	after	the	
1970 disaster),

•	 40	percent	elder	than	39	years,
•	 50	percent	male	and	female	in	each	group.

3. Recent structures and risk-zone perception

New urbanizations between 1996 and 2003 have been built all around the city, with 
certain focus on the southern urban margin. Rests of the old town (named Cochahuain), 
which escaped the destructive 1970 mass movement, are actually functioning as a 
connection point between the new center and the unused areas around the memorial. 
The mapping results (see Figure 2) show the settlement expansion along few lanes of 
the Acobamba (Quechua for «sandy field») sector, which connect the Yungay memorial 
and the actual center. Significant parts of the reconstructed town are situated on the 
1970 debris-avalanche deposition. Acobamba’s consolidation as well as Cochahuain’s 
expansion is expected to increase significantly within the following years. 

Calculations carried out by the National Institute of Civil Defence (Indeci 2005: 
190) indicate a medium and high vulnerability level for the mentioned areas of Aco-
bamba and Coachahuain. If it is assumed that the population density of the Acobamba 
and Cochahuain zone (51 inhabitants per hectare) can climb the urban center’s density 
level (101 inhabitants per hectare), the population of the mentioned areas would reach 
2,700 persons. Hence, the damage potential could be reduplicated.

Even the central government seems to have driven this tendency, as a national 
school («Santo Domingo de Guzmán») has been built clearly within the 1970 debris-
avalanche deposition zone (see Figure 3). This authority behaviour possibly conveys 
the impression of a secure, protected location. 
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Figure 2. Yungay urban area on debris-avalanche deposition 
 and settlement expansion 1996-2003

(Source: A. Haller)
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Mental mapping, also known as cognitive mapping, represents a powerful parti-
cipatory method for analysing human perceptions of geographic space. On a prepa-
red map of the Yungay and Mount Huascarán area (including location symbols for 
Yungay, Campo santo and Ranrahirca, road and river signatures), interviewees had 
to delimit the potential affected area in the case of a repeated mass movement from 
Mount Huascarán. Afterwards, the Yungay symbol’s topology was compared with 
the potential hazard zones mapped. The result reads as follows (see Figure 4): about 
22 percent of the elder informants (more than 39 years) did not include Yungay into 
their potential hazard zone (75 percent of them were female), whereas three quarters 
recognized the given damage potential of Yungay. Within the mentioned group a 
clear gender difference can be attested. In regard to the younger interviewees (15 
to 39 years), the number of cases which did not include Yungay into the perceived 
hazard zone was reduplicated (45 percent). At the same time, the gender difference 
almost disappeared. From this point of view, it is interesting to determine the younger 
group’s semantic space of Yungay and Mount Huascarán. Is the decreased exposure 
perception of Yungay accompanied by a decreasing hazard perception regarding Peru’s 
highest mountain?

Figure 3. National school constructed on debris-avalanche depositions

(Source: A. Haller)
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Figure 4. Topology analysis of mental mapping results; n=47

Topology 
Inside hazard zone Outside hazard zone Total

Male 18 6 24
Female 12 11 23
Total 30 17 47

15 to 39 years 16 5 (male) + 8 (female) 29
Over 39 years 14 1 (male) + 3 (female) 18

Total 30 17 47

(Source: A. Haller)

Figure 5. Rock from Mount Huascarán as part of the enclosure

(Source: A. Haller)
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Figure 6. Semantic space of Yungay and Huascarán by 15-39 year old men; n=47
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If both results, from mental mapping as well as from semantic differential analysis, 
are put into context, the following interpretation regarding the risk-zone perception 
can be given: While participatory mapping by two different age groups (15 to 39 years, 
more than 39 years) indicate a general risk-perception decrease regarding the location 
of Yungay, the more detailed view on the younger group provides a more differentia-
ted outcome. It shows that Mount Huascarán is already seen as a potential source of 
hazards! Although the areas of risk are resettled again (Cochahuain, Acobamba), as 
settlers perceive Yungay as a resistant commercial and agricultural village. In summary 
it is necessary to distinguish the perception of the potential sources of hazard and the 
possible objects of damage—a fact that have to be considered in land-use planning 
and local development strategies, if vulnerability reduction concerning natural hazards 
is seen as a principal goal. 
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Figure 7. Semantic space of Yungay and Huascarán by 15-39 year old women; n=47
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4. Discussion

Yungay has recovered rapidly from the 1970 hazard—it is the central place of an 
entire province, and in part it even possesses regional importance (e. g. as center for 
northern Peru’s police education or as site of Peru’s unique mountain rescue entity). 
As shown, the new Yungay settlement area is actually expending on deposits of the 
1970 debris avalanche. This tendency is partially driven by governmental actors, which 
allow the colonisation and even construct schools in the mentioned risk zone. The 
more people are living on the 1970 deposits, the safer the area seems to be perceived. 
Spatial perceptions of the Yungay and Huascarán zone are diverse—especially in the 
case of people born after the 1970 event. The mentioned group has never personally 
experienced damages like the 1970 disaster—nevertheless the hazard potential is well 
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known. However, living in the risk zone is perceived as a possible strategy to overcome 
poverty (e. g. lacks of nutrition, education or income) by the local population. 

The present findings suggest that settlement activities in the hazard zone are not 
a result of an absence of knowledge regarding potential natural hazards from Mount 
Huascarán. It is rather a consequence of perceived inconsistent experts’ and authorities’ 
opinions on the one hand, and basic needs that can be fulfilled by inhabiting exposed 
areas on the other hand. 

5. References

Carey, M. (2008). The Politics of Place. Inhabiting and Defending Glacier Hazard Zones 
in Peru’s Cordillera Blanca. In: Orlove, B., E. Wiegandt & B.H. Luckman (Ed.). 
Darkening Peaks. Berkeley: Glacier Retreat, Science, and Society, 229-240.

Córdova Aguilar, H. (1997). El espacio geográfico. In: Córdova Aguilar, H. (Ed.). 
Espacio: teoría y praxis. Lima: Pontificia Universidad Católica del Perú, 13-22.

Córdova Aguilar, H. (2002). Naturaleza y sociedad. Una introducción a la Geografía. Lima: 
Pontificia Universidad Católica del Perú.

Dalmayrac, B. & P. Molnar. (1981). Parallel Thrust and Normal Faulting in Peru and 
Constraints on the State of Stress. Earth and Planetary Science Letters, 55 (3): 473- 481.

Evans, S.G., N.F. Bishop, L.F. Smoll, P. Valderrama Murillo & K.S. Dalaney. (2009). A 
Re-Examination of the Mechanism and Human Impact of Catastrophic Mass Flows 
Originating on Nevado Huascarán, Cordillera Blanca, Peru in 1962 and 1970. En-
gineering Geology, 108: 96-118.

Ericksen, G.E. & J. Fernández Concha. (1970). Preliminary Report on the Geologic Events 
Associated With the May 31, 1970, Peru Earthquake. Geological Survey Circular 
639. Washington.

Indeci (Instituto Nacional de Defensa Civil). (2005). Mapa de peligros, programa de 
prevención y medidas de mitigación ante desastres. Yungay y Ranrahirca. Available at: 
http://bvpad.indeci.gob.pe/doc/estudios_CS/Region_Ancash/yungay/yungay_ran 
rahirca.pdf, 2010-03-05.

INEI (Instituto Nacional de Estadística e Informática). (2007). Censos Nacionales 2007: 
XI de Población y VI de Vivienda. Sistema de Consulta de Datos. Available at: http://
iinei.inei.gob.pe/iinei/RedatamCpv2007.asp?ori=S, 2010-03-05.

Knopp, T.B. & M.D. Bruder. (1982). Space Perception as a Factor in Land Use Decision 
Making. Environmental Management, 6(3): 193-198.

Klimeš, J., V. Vilímek & M. Omelka. (2009). Implications of Geomorphological Research 
for Recent and Prehistoric Avalanches and Related Hazards at Huascaran, Peru. Natural 
Hazards, 50(1): 193-209.

Noelle-Neumann, E. & T. Petersen. (2005). Alle, nicht jeder. Einführung in die Methoden 
der Demoskopie. Berlin: Springer.



75

Andreas Haller / Yungay: Recent Tendencies and Spatial Perceptions in an Andean Risk Zone

Oliver-Smith, A. (1979). Post Disaster Consensus and Conflict in a Traditional Society: 
The 1970 Avalanche of Yungay, Peru. Mass Emergencies, 4(1): 39-52.

Oliver-Smith, A. & R.E. Goldman. (1988). Planning Goals and Urban Realities: Post- 
Disaster Reconstruction in a Third World City. City & Society, 2(2): 105-126.

Pulgar Vidal, J. (1946). Historia y geografía del Perú. Las ocho regiones naturales del Perú. 
Lima: Universidad Nacional Mayor de San Marcos.

Vilímek, V., M. Luyo Zapata & J. Stemberk. (2000). Slope Movements in Callejón de 
Huaylas, Peru. Acta Universitas Carolinae – Geographica, 35: 39-51.


