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MAPPING THE EARTHQUAKE DANGER ZONES IN ETHIOPIA 

by MICHELLE HIBLER 

The earth can be compared to an egg whose shell is cracked. The breaks are 

areas of least resistance, weak points around which most earthquakes occur. 

One of these faults in ,the earth's crust is Africa's Great Rift Valley, 

stretching some 3 000 kilometres, from the Red Sea in the north to Kenya in the south. 

Three active rift zones -- the Ethiopian Rift, the Red Sea Rift and the Gulf of Aden 

Rift -- meet within this seismic fault system that slices through the heart of Ethiopia. 

In 1921, the city port of Massawa was destroyed by earthquakes, and in 1961 alone, 

3 000 tremors were recorded in the centre of Wallo province, severely damaging roads 

and villages and opening up a fissure sane 20 kilometres long. 

While it is true that earthquakes are frequent in Ethiopia, until recent 

~ years, damages were slight. The small traditional thatched house, built of sun-baked 

earth bricks and reinforced with a wood frame, could withstand most shocks. If it 

fell, its ·occupants were not buried under piles of rubble. 

Today, however, multi-story buildings, even highrises, are being built in 

cities, close to the major fault lines. What construction standards are needed to 

increase the resistance of these buildings? 

The destruction of Managua, Nicaragua, in December 1972, by earthquakes of 

an intensity experienced in Ethiopia every four to five years, underlined to the 

Ethiopian government the importance of drafting building security codes. In 1973, 

the Ministry of Public Works requested the· assistance of the Geophysical Observatory 

of Haile Selassie I University in preparing seismic maps and in estimating earthquake 

risks for each sector of the country. 
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The director of the observatory, Dr Pierre Gouin, a Canadian, had for 15 

years been involved in cataloguing seismic activity in Ethiopia. Scanning through 

historical documents wherever they were to be found, he had recorded close to 500 

events (an 11 event 11 can be any recordab 1 e seismic disturbance from a mi nor tremor to 

a major quake) covering the years between 1400 and 1974. 

The task had not been easy: historical data were biasP.d towards thP. north 

of the country where, in Eritrea and Tigre, monk-historians kept records. Although 

the south of the country is believed to be as active, only legends -- and the still 

active Rift Valley -- were available to document events. 

Events recorded by the one seismic station in the country gave no indication 

of the location of the epicentres (the point on the earth 1 s surface directly above the 

~ centre of the earthquake) or of the maximum intensity felt during the events. And 

although a second seismic station had been installed at Asmara, near Massawa, during 

a particularly active period in 1913, the seismograms had been lost during the first 

world war. 

I~ 

With the help of the International Development Research Centre (IDRC) of 

Canada, Dr Gouin was able to transfer the available data to computer cards. Computa

tions were carried out with the participation of the Victoria Geophysical Observatory 

in Victoria, Canada. The epicentres of the earthquakes were thus plotted and their 

intensity calculated for 258 points in Ethiopia for the period of 1630 to 1974. The 

probability of seismic hazards for periods ranging fran three to a thousand years was 

also determined. 

N.ow back in Ethiopia with some 100 lbs of computer printouts representing 

close to 20 years of work, Dr Gouin is continuing the analysis of the computer results. 

To his final report, expected at the end of the year, will be appended seismic maps 

detailing the earth's crustal profile, and the intensity of energy released in the 

country 1 s seismic zones. 

The project's most significant impact is expected to be on civil engineering 

work. Urban buildings such as schools, hospitals and bridges will be built according 

to anti-earthquake construction standards. Structures in the countryside such as dams 

and hydro-electric stations will also be erected on more secure foundations • 
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A long and difficult task anywhere -- it took 17 years to revise the 

1953 Canadian seismic risk map -- the preparation of seismic zoning maps is 

ti considered of primary importance in Ethiopia, now in the process of relocating 

its provincial capitals. And while Dr Gouin warns that these maps are preliminary 

and will need to be revised as new infonnation is found, they may help Ethiopia avoid 

the disasters that Guatemala endured a few months ago, and more recently, China and 

the Philippineso 
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