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FAMINE EARLY WARNING SYSTEM 

The Famine Early Warning System (FEWS) is an Agency-Aide effort coordinated by the U.S. Agency
for International Development (USAID)'s Africi. Bureau. Its mission is to assemble, analyze and 
report on the complex conditions which may lead to famine in any one of the following drought-prone
countries in Africa: 

" Burkir.a a Chad * Ethiopia 0 Mall 
• Mauritania 9 Mozambique a Niger Sudan. 

FEWS reflects the Africa Bureau's commitment to providing reliable and timely information to
 
decision-mnkers within the Agency, within the eight countries, and among the broader donor
 
community, so that they can take appropriate actions to avert a famine. 

FEWS relies on information it obtains fioma a wide variety of sources including: USAID Missions, host 
governments, private voluntary organizatictns, international donor and relief agencies, and the remote
sensing and academic communities. In addition, the FEWS system obtadns information directly from 
FEWS Field Representatives currently assigned to six USAID Missions. 

FEWS analyzes the information it collects, crosschecks and analyzes the data, anti systematically

disseminates its findings through the following publications:
 

" FEWS Country Rerorts - produced monthly during the growing season, and bimonthly
during the rest of the year (for more information on FEWS publications turn to the back 
inside cover of this report); and 

" FEWS Bulletins - produced every ten days during tLe growing season 

In addition, FEWS serves the USAID staff by

" preparing FEWS A4ert Memoranda for distribution to top USAID decision-makerswhea 
dictated by fast-breaking events; 

" preparing Special Reports, maps, briefings, analyses, etc. upon request; and 

" responding to special inquiries. 

FEWS Country Reports, Bulletins, Alert Memoranda, and other special studies are prepared for 
USAID's Africa Bureau by Price, Williams & Associates, Inc. 

The work of the FEWS Field Representatives is coordinated by Tulane University's School of Public 
Health and Tropicel Medicine. 

NOTE: This publication is a working document and should not be construed as an official 
pronouncement of the U. S. Agency for International Development. 
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MAURITANIA
 

Vulnerability Assessment
 

SUMMARY 

While Mauritania normally does not grow enough food to meet domestic needs, conditions 
approaching widespread famine occur only in extreme drought years. Even so, there are localities that 
have recently experienced a poor performance in their overall food acquisition systems, causing them 
to be vulnerable to food crisis (Map 1). There are various factors that divide these localities into four 
groups of high and moderate vulnerability. 

Highly Vulnerable Areas 

" 	 The first group contains areas with currently low to non-existent stocks, The areas have experienced 
crop failure over the last several years, and the population is said to be highly in debt. One area is 
further stressed by high cere a] prices and an influx of destitute Touaregs from Mai. These areas, fouand 
in the far southeast of Mauritania and along the mid reaches of the Senegal River, are in territory with 
agricultural potential. 

" 	 The second group contains areas showing very high rates of child malnutrition (over 30% of children 
measured) and sites with an increasing rate of malnutrition at local feeding centers (through November 
1987). One of these areas shows, in addition, the stress indicator of steep cereal prices. These areas are 
located in western and central Mauritania, and include both agricultural and non-agricultural territory. 

Moderately Vulnerable Areas 

* 	 Tue ihird group contains areas where pasturage failed during 1987 (caused by a general lack of rainfall) 
and food stocks are low. These areas, in the center of the country, are traditionally herding areas. 
Because there is scant information on current stress at the local level, probable pockets of high 
vulnerability have not yet been identified. 

" 	 The fourth group contains one area with high current cereal prices (in north central Mauritania) and 
several spots in the far southeast where indigent Malian Touaregs have c'ringregated. The people of the 
first area depend on herding, commerce, and the production from oases. The people of the other 
localities (which lie in historically marginal agricultural lands) include both herders and farmers. 
Information is still being collected on the level of stress being experienced by these people. 
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CURRENT GROWING SEASON
 
The rains in Mauritania have only recently begun, but are much earlier than those of 1986 and 1987.
 
Southern Guidimaka, Gorgol and Hodh el Gharbi Regions have received enough rain lo begin planting

(see the map of administrative units in Appendix 1for locations of Regions and Departments
 
mentioned in this report). There are reports of Desert Locust bands and swarms in Brakna, Trarza,
 
Gorgol, Adrar and :he two Hodh Regions, as has been noted over the past several months. The
 
Mauritania Crop Protection Service and the USAID Mission are concerned that the timely (for
 
agriculture) rains will also greatly benefit locust egg laying and hatching. The Maghrebian nations 
(Mauritania, Morocco, Algeria, Tunisia, and Libya) have proposed a regional center at Atar, in Adrar 
Region, to combat this year's unusual upswell of Desert Locust activity. 

A drivers' strike had delayed the planned June distribution of free food aid to Hodh ech Chargui, 
Assaba, Brakna, Inchiri, Tagant, and Trarza regions. That strike is now apparently settled. Because 
the national stock for free distribution would have been drawn down to 56 meLric tons (MT) by the 
June tranche, USAID has shifted 3,000 MT of sorghum from its price support budget to its free 
distribution budget. Other donors may similarly shift stock from the one budget to the other. It is 
generally expected that there will be enough cereals in-country to meet all potemia! requirements. 

The United Kingdom Meteorological Office has forecast that, for 1988, the Sahel has an 88% 
probability of obtaining less than 75% of its 1951 to 1980 average growing season rainfall, making 1988 
one of the driest years in this century. The prediction isbased on an experimental analysis of recent 
sea surface temperature anomalies. It is far too early in Mauritania's rainy season to gauge the 
accuracy of this prediction. 

PRE-SEASON ASSESSMENT OF VULNERABILITY TO FAMINE 
The purpose of this mon.h's issue is to assess the nature and degree of pre-rainy season vulnerability to 
famine in Mauritania. Specifically, this assessment will: 

" 	 indicate what food supply-related data are available for Mauritania and the degree of confidence that 
can be placed in them; 

" 	 examint,structural vulnerabilities to famine in sub-national areas of Mauritania; and 

" describe current conditions of food security in these areas and the possible impact of differing 
agricultural season events. 

Indicators of structural and current factors contributing to vulnerability will be examined and mapped.
Manifestations of food shortage will be compared with the measures to see how well they relate to each 
other. Finally, areas of greater and lesser vulnerability will be noted and mapped. Definitions and 
assumptions about measuring vulnerability to famine upon which this assessment is based, are found in 
Appendix I. 

Mauritania is a predominately pastoral country wiih limited agriculture at oases and along the southern 
border. Mauritanians consume meat and animal products, as well as cultivated cereals and bread 
made from imported wheat flour. According to the US Department of Agriculture, coltivated cereals 
make up about 48% of the diet, on the average. 

Three basic data coverages are used here. The first contains data that apply to the entire country, and 
includes meteorological data, remote sensing data, and some agricultural data. The second contains 
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data on public stocks and food aid distribution at the sub-department level, supplied th-ough the Food 
Security Commission (CSA). The third coverage contains anecdotal reports and surveys of limited 
spatial or temporal extent. This analysis will use all three coverages. 

MEASURES OF VULNERABILITY 

Reliability and Sufficiency of Food Production 
Historically, Mauritania L not self-sufficient in grain production. A traditionally pastoral, desert 
country, Mauritania's local production must be complemented by food imports, which have included a 
substantial measure of aid during at ieast the past 15 years. There are a few smadl areas within the 
country that can support themselves via agriculture. Prior to the severe droughts of the 1970s and early
1980s, the pastoral tradition supported a substantial part of the population, but this appears to no 
longer be the case. 

Reliability and Suficlency of Agriculture 

Since the harvest estimation procedure was changed in 1986, current agricultural statistics cannot be 
compared to those of previous years, thus preventing an analysis of the historical performance of 
agriculture at sub-national levels. The methodology change makes it look as if production doubled 
from 59,000 MT in 1985 to 116,000 MT in 1986, when in fact satellite evidence implies that 1985 was the 
better year for crop yields. 

One set of national agricultural statistics for 1973 through 1983 (based on the old methodology) is 
available. Based on those numbers, Mauritania tends to grow about 25% of the cereals needed in a 
year, and rainfed, flood recessional, irrigated, and lowland recessional agricultuizc ac each apt to 
contribute about one-quarter of that amount. Thus, the sufficiency of Mauritanian agriculture is low. 
From 1973 through 1983, Mauritania imported about one-third of its needed grains, and food aid made 
up the balance. Over that same period, cereal production varied by about 115% of the 11 year average 
production, a rather high level of variability. 

While few statistics are available on current or historical herd size, the great shift of population to 
urban centers over the past ten years highlights an abandonment of pastoralism by a large number of 
Mauritanians. Nouakchott has grown from a city of 104,000 people in 1975 to 353,000 in 1988, while its 
share of the national population has increased from 10% to about 20% (Map 2). 

Reliability of Vegetation, as Inferred From Satellite Imagery 

In addition to agricultural statistics, remote sensing technology now allows for an independent 
assessment of vegetative response to weather conditions over wide areas. As ongoing research 
suggests, vegetation conditions reflect, to some degree, the same conditions that crops must face. 
Satellite imagery allows for identification of differences in vegetative levels over time. Unlike 
agricultural statistics, however, the Normalized Difference Vegetation Index (NDVI) is a function of 
all the existing types of vegetative ground cover rather than of just planted crops (see inside back cover 
for further explanation). One must therefore exercise care in its interpretation. 

In the context of the Sahel, Mauritania shows very little agriculraral potential (Map 3). The little 
Mauritanian territory that NDVI data suggest can support rainfed agriculture is located in the far south 
(Map 4). This territory supports a large share of the non-urban population (Map 2). The area of 
agricultural potential also shows high variability in growing season NDV!, however, confirming 
common wisdom that rainfed production in Mauritania is highly variable (hence unreliable in any one 
area from one y,'ar to the next). 
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Map 2 
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Map 3 
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Map 5 shows where much of the potential rangeland lies during the winter months of December 
through March (areas with minimal vegetation). These areas show much lower variability in average 
NDVI for that season than do the agricultural areas noted above over the Sahelian growing season. 
This implies that Mauritania's grasslands are more dependable, on the average, than its rainfed 
agriculture. Much of the rangeland utilized by Mauritanians lies in contiguous areas outside the 
national boundaries. Because Mauritania is affected by the Saheliau climate system in the far south, 
the Mediterranean climate in the far north, and the Saharan climate system in the bulk of the country, 
no single standard growing season is appropriate for the entire country. The timing of annual growing 
seasons for this analysis were therefore determined statistically by pixel (geographic unit of satellite 
data), based on observed patterns of NDVI increase and decrease. Map 6 summarizes Mauritania's 
full annual vegetative potential, showing the best growing season for each pixel. 

Opportunities for Food Acquisition 
Summarizing the above, the practice of herding has declined over the past decade, local agriculture
provides only a small part of the cereals available in Mauritania, and cereals make up barely half of the 
foods consumed. Other resources are necessary for food needs to be met. Map 7 summarizes many of 
the resources used in Mauritania to acquire food. In very few areas do people depend on only one 
resource for food acquisition. Commerce and orchards at oases, mining, fishing, and wage labor are 
among the income-generating activities engaged in by Mauritanians. Not included on the map are (1) 
areas from which individuals leave to find employment, or areas where people practice (2) low!and and 
(3) wadi recessional agriculture. The first category should include most of the agricultural zone; 
because Mauritania is food-poor, monetary income is vital in obtaining sufficient food. The second and 
third categories exist within the territory covered by rangelands and rainfed lands. There are few 
statistics available on any of these activities in Mau,'itania. Instead, information is received on areas in 
which the combination of food acquisition strategies has failed. 

There has been some change over the past decade in the mix of resources used by Mauritanians for 
food acquisition. The droughts of 1979 and 1983/84 greatly decimated Mauritanian herds, causing a 
shift in Lae pastoral population away from traditional pastoral areas and toward the cities. Mines are 
becoming depleted, making them a less certain source of income. Fishing has been emphasized more 
and more in development schemes, although it is not clear that a large portion of Mauritanians 
participate in this activity. 

Availability of Food Stocks 
Map 8 summarizes the cereals that are immediately available to households from the most recent 
harvest (1987/88) and aid distributed since October. As shown on the map, there would be enough 
combined stocks to carry the population of only two of Mauritania's twelve regions past July 1988 if all 
of 1987 production and 1987/88 aid were maintained as household stocks. According to these statistics, 
seven regions, plus the city of Nouakchott, ran out of food before the end of January. Missing from the 
calculation, however, is any sense of the amount of household stocks carried over from previous years
and what food might be available from livestock. To compensate somewhat for the latter, regional 
consumption requirements were varied according to a 1980 consumption surey carried out under the 
AID Rural Assessment and Manpower Surveys Project (RAMS).' If household cereal stocks have 
been depleted (known to be the case among many farmers in Boghe Department, Brakna Region), the 
people of these areas must find further non-cereal food or a way to generate income in order to 
purchase enough cereals to cover the lack of production. 

The annudl per capita consumption figure used for programming food aid in Mauritania is 165 kg. The RAMS rates account for inter-regional
differences in grain consumption. Sez FEWS Country Report 18 for a discussion of how production and consumption rates have been 
estimated for the various regions. 
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Map 6 
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Per capita net cereal production from the 1987 harvest of rainfed, irrigated, and recessional crops is 
shown in Map 9. Only two regions (Gorgoi and Hodh ech Chargui) produced more cereals than 
required for lc cal food needs. Inthe case of Hodh ech Chargui Region, this was unusual, and reflects 
the very strong rains seen in the southwest of thai region during 1987. Hodh el Gharbi Region's 1987 
production should meet close to 70% of lecal 1988 cereal needs. The people of the other nine regions 
must find other means for obtaining food, whether Nia livestock, remittances, labor, or food aid. 

Mauritanians depend a good deal on their herds to provide an alternative to their poor agricultural 
system. The 1987/88 winter saw unusual rain inMauritania's north that should immensely help many of 
those herders. The rains were reflected in satellite imagery over the winte, months. Map 10 shows 
those areas which were greener this last winter than the average of the winters from 1981/82 through 
1986/87. Although much of the area of improvement was actually stuated in Western Sahara, 
Mauritanian herders took advantage of this pastureland. The home base of these herders is not clear, 
however, so this information on improved food resources cannot be ascribe-d to any particular 
administrative unit within the country.1 In contra.t, poor rains over the last two years in the f-r 
southeast of Mauritania (and in neighboring Mali) have. caused substantial mortality in herds of small 
animals, so that the herds can be expec.ed to provide lesa food in the coming year than they have in the 
past. 

Map 11 shows where Free Distribution and Food-for-Work (FFW) have been distributed since 
October 1987 (and are planned for June 1988). The largest distiibution, when considered on a per 
capita basis, is in Tichit Department of Tagant Region (75 kg versus 7 to 30 kg in the rest of the 
country). The high per capita figure is due to a very low population estimate for that department, 
which could be inaccurate. It may be that the population estimation was made at a time when herders 
were not in the area, while the need for aid was established at a time when herds had been brought to 
the area, swel;ing the human popula;on. A second explanation may be that people in this department 
were totally destitute, so that the CSA determined that they needed such high rations. The people of 
other areas received more modest rations (when the entire department population is used in 
calculating per capita distributions). 

Availability of Other Resources 

The above section describes food resources which households have (or have had) on hand for the 
1987/88 market year (November through October). Other available resources play an important role in 
Mauritania's food acquisition system, but are not as immediately under the control of individual 
households. A major "other resource" is wage labor, available in Senegal, Mali, and major urban areas 
,Aithin Mauritania. It is common for Mauritanian farmers to travel abroad (or to urban areas within 
Mauritania) during the non-growing season, and then return to their farms with the start of the rains. 
A second class of wage labor is employment by other farmers or by owners of large herds. The pay in 
these cases is often a share of the crop, or offspring birthed while under the laborer's care. Of the 
three mines noted on Map 7, that at Akjoujt has been dosed for over a year, causing economic 
problems within that town. Oases also provide an important source of revenue within Mauritania. 
There is some worry, however, that the aquifers at some oases are running low. The depletion has been 
attributed to the general lack of rainfall in desert areas over the past decade. 

Finally, public stocks maintained at regional and departmental centers make up a further major food 
resource, but one that is very much not under the control of individual huseholds. Public stocks are 
managed by the Mauritanian Food Security Commission (CSA) and are now made up of FFW and 
price support stocks. These cereals -arealready budgeted to price support anO free inventories, but are 

It should be noted that this winter was the third tim' ir t-.irty Because the likelihood that this will be repeatedyears that such rain was seen. 
over the 1988/89 winter is quite slim, the 1987/88 wivmer NDVI data were purposely left out of the historical NDVI aveiages and variabilities 
discussed above. 
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released only as directed from Nouakchott, based on recommendations by local authorities, donors,
and private voluntary organizations. (Because FFW is a fairly new program in Mauritania, separate
stock inventories are not yet being maintained at warehouses outside of Nouakchott.) Map 12 shows 
the CSA warehouse locations and amount of cercal that should be available at each warehouse 
following the June distribution of free aid. Following the June distribution, free stock inventories will
be totally drawn down in 31 out of 57 locations, although price support inventories will still be present
in most. Use of stocks for cross-program pt-poses, while theoretically possible, requires negotiation
and agreements at the central level. The largest inventory is being maintained at Nouakchott,
Mauritania's capital and main port of entry. This inventory will be &awn down as food aid is 
distributed outside of the capital. 

MANIFESTATIONS OF VULNERABILITY 
The consequences of sustained food shortages should become manifest in various physical, social and
economic indicators. These indicators differ from the vulnerability measures discussed above in that 
they show, to some degree, the consequences of food shortage rather than measure the shortage of
food. In this sense, they may help to confirm or deny degrec s of vulnerability after the fact. The 
difficulty in using these indicators for food shortage confirmation is that they usually reflect much more 
complex conditions than simply the scarcity of food. For this reason, their fluctuations are particularly
difficult to interpret regardiag the degree of current food stress. Particularly well-known indicators of 
this type include malnutrition levels and food price anomalies. 

Map 13 shows the summary of available information on revealed stress in Mauritania. The areas with 
known extreme food shortages are quite small, including two locations in the south of Brakna Region
and one in the far southeast of Hodh ech Chargui Region. Observed high rates of malnutrition appear
mostly in non-agricultural areas, although th. highest rates of malnutrition (over 50%) have been found 
in Mauritania's southwestern tip and along the Senegal River, areas which should have access to 
agriculture. The areas of high prices are located in disparate parts of the country. 

" 	 Food Short Areas - The hatching on Map 14 details areas of reported food shortages by cause or 
characterization. The root cause in most of these areas is a lack of water, whether from no rain, no
flood, or no dam to hold water. The estimate of people affected by all of these is about 211,800, of 
which about 3,300 are Malian Touaregs seeking aid. 

" 	 Nutrition Surveys - Nutrition data in Mauritania consist of feeding center records and one-time surveys
by various pi vate voluntary organizations. The first set can inform one whether the general nutrition
level in an area is improving or declining over time, although it says nothing about the actual nutrition 
level in an area. The second set of data provides information on nutrition levels at one point in time. 
Map 15 summarizes recent nutrition data from Mauritania. Malnutrition rates seen in Mauritania are 
generally much higher than elsewhere in the Sahel. While this certainly reflects the nutritional status of 
Mauritanians, it may also reflect a difference from other nations in the way that malnutrition is
measured. Higher rates of malnutrition are found mostly in non-agricultural areas in the southwest. 
Interestingy, rates in the southeast have remained low to moderate, in spite of repeated reports of 
cereal shortages. It could be that rainfall in the southeast has at least been sufficient to support herds of
small animals, which provide an important part of the Mauritanian diet. Areas in the southwest have 
experienced very ittle rain over the past two to three years, and it may be that pasturage was insufficient 
even for goats azcd sheep. Sites showing increasing malnutrition rates include Boutilimit and Keur
Massene (the central towns of two areas of high malnutrition in the southwest), Teyarett (a destitute 
quarter of Nouakchott), Akjouit (a town whose main industry, a copper mi.e, has been shut down for 
over a year), and Tidjikja (a town in a herding area that has experience little rain in recent years). 
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Map 15 

Malnutrition Results, 1986 to 1988 
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Sorghum Prices - Recent sorghum prices in selected areas of Mauritania are shown in Map 17. While 
no historical price data are available to provide a context to current prices, the current data at least 
show relative local perceptions of demand and commercial stock of locally grown grains. Further, high 
prices in areas of low purchasing power put nearby grains out of reach of the lot.al population. The 
lowest prices are found in Gorgol and Guidimaka Regions. Gorgol is the one region of Mauritania that 
consistently grows more grain than is locally required. Guidimaka does not do as well agriculturally, but 
its proximity to Gorgol nay affect prices there. The highest prices are found in three quite different 
areas. The northernmost is a town surrounded by oases, far from prime cereal-growing areas and major 
ports. The area in the southwest is in non-agricultural territory that saw little or no rain in 1987 and 
neighbors areas of very poor malnutrition. (No nutrition studies have recently been carried out in this 
area.) The areas in the southeast coincide with towns of entry for Touaregs arriving from Mali. These 
towns are also in areas that have recently experienced little rainfall. It is interesting to note that 
sorghum prices in Nouakchott are similar to those in the stronger agricultural areas and in the larger 
towns in the southeast. 

RELATIVE VULNERABILITY TO FAMINE IN MAURITANIA 

Despite the lacl. of quantified data on other resources for food acquisition, it is apparent that many 
areas within Mauritania are unable to cover their food needs from local production. The most affected 
areas (shown in Map 1) are listed below. 

High Revealed Stress, Some Agriculture 

" 	 Sites In Boghe and M'Bagne Departments, Brakna Region -- These sites have had consistently deficit 
agricultural production over the past two to three years. Household stocks are reported to be minimal, 
purchasing power is low, and nutrition surveys have shown high rates of malnutrition in some villages. 
These areas have experienced very low rainfall over the past several years and a failure ot %heannual 
river flood in 1987. Water will probably be released this year from the up-river Manantali Dam (in 
Mali), allowing some recessional agriculture, but it remains to be seen just how much acreage will be 
sufficiently inundated. 

" 	 Sites In Boumdeld and Kankossa Departments, Assaha Region -- These areas have had consistently 
deficit agricultural production over the past two to three years and nutrition surveys have shown high 
rates of malnutrition in some villages. Wadi recessional agriculture failed in Boumdeid Department 
because of a broken dam, preventing the replenishment of household food stocks. 

" 	 Fassala Nere and Basslkounou Arrondissements, Basslkounou Department, Hodh ech Chargul 
Region -- These arrondissements have had consistently deficit agricultural production over the past two 
to three years. Household stocks are reported to be minimal, villagers in the area are said to be highly 
in debt to local merchants, and nutrition surveys have shown moderate rates of malnutrition among 
local children (between five and ten percent severely malnourished). The area has experienced an 
influx of impoverished Touaregs from Mali who came to Mauritania seeking aid and who are now living 
in difficult circumstances. Unlike previous years, rainfall stations close to this area have already 
reported rains, although the amounts cited are insufficient to begin planting; information from weather 
satellites also imply that this area may have received rain. 

High Revealed Stress, Little or No Agriculture 

Sites In BoutlIlmit and Mederdra Departments, Trarza Region -- These sites have traditionally had no 
agriculture and had little rainfall in 1987 (which prevented pasture growth). Malnutrition is reported to 
be high; feeding center records show malnutrition ratcs at Boutlimit Town to have increased 
significantly from October 1986 through November 1987. 
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" 	 Keur Massene Department, Trarza Region -- Some parts of this area may have access to irrigated
lands, but salt intrusions from the Senegal River estuary have prevented agriculture in much of this 
department. Nutrition surveys in this area have found the highest rates of malnutrition reported in 
Mauritania (over 50% of children measured severely malnourished); feeding center records showed 
malnutrition rates to have increased significantly from October 1986 through November 1987. 

" Akjoujt Town, Inchiri Region; TidjlkJa Town, Tagant Region; and Teyarett Quarter of Nouakchott --
These urban areas contain high concentrations of indigents. Feeding center records show a strong
increase in malnutrition rates over a two year period in the case of Akjoujt, and over a one year period
in the case of Tidjikja and Teyarett. There is little economic opportunity in Akjoujt Town. 

Moderate Revealed Stress, Some Agriculture 

Areas near Adel Bagrou, Nema, Anourj, and Oualata Tomns, all In Hodh ech Chargul Region -- These 
are traditional rainfed agricultural areas that have had little rainfall over the past few years. The areas 
contain camps for recently arrived indigent Touaregs. The indigenous population is said to be in debt 
to local merchants and to lack household stocks. Unlike previous years, rainfall stations close to this 
area have already reported rains (although not enough to begin planting), and information from 
weather satellites also implies that this area may have received rain. 

Moderate Revealed Stress, Little or No Agriculture 

" Atar Town and environs, Adrar Region -- A traditional herding and oasis zone with little local cereal 
production, this area is experiencing among the highest sorghum prices in Mauritania, although there is 
no information on ho'usehold stocks in the area. 

" 	 Tagant Region, Meg and Magta Lahjar Departments, Brakna Region -- These traditional herding 
areas received little to no rain in 1987. Household stocks are said to be depleted. High rates of 
malnutrition have been reported for some villages in Magta Lahjar. Some herders in these areas may
have benefitted from improved pasture conditions in the north over the winter months. 
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APPENDIX 2 

Model Used for Vulnerability to Famine 
Over the centuries there have been many descriptions of famine. Evocative though they are, most 
poorly describe the complexity of the conditions that lead to that state. The concept of measuring a 
population's vulnerability to famine is a newer one, still without a generally-accepted methodology.
Early warning systems, particularly those dealing with Africa, have begun to search for a set, or sets, of 
indicators of pre-famine conditions. FEWS assessmeats of vulnerability to famine form part of a 
continuing effort by USAID to identify incipient famine conditions, and to define important features of 
that process (the number of people involved, their location, and the nature of the problem). The 
mandate of the Famine Early Warning System is to provide an operational analysis of immediate use to 
decision-makers. The methodology used in this type of environment will continue to evolve. 

Definitions of Famine and Vulnerability 

" 	 Famine is a sustained period during which large numbers of people consume less food than they
require, giving rise to harmful physical and social consequences. 

* 	 Vulnerability to famine is the degree to which the available food, from any source, does not meet a 
population's requirements over a period of time. Highly vulnerable populations (those "at risk" of 
famine) currently are, or soon will be, imable to meet their food needs during a sustained period of 
time. This will result in substantial harm to individuals and their society. Other, less vulnerable 
populations either currently appear to be meeting their minimal requirements, or are likely to fall below
minimal levels for a limited period of time (i.e., they may experience a food shortage, which may also 
cause harmful physical and social consequences). In the Sahel, virtually all rural poplations are
"vulnerable" to some degree. 

General and Site-Specific Vulnerability Assessment 

At the most general level, access to food can be described in the same terms everywbz-re. Food is made 
available by: 

(1) producing it (agriculture, herding, fishing, etc.) and 

(2) acquiring it by other means (purchase, gift, trade). 

An assessment of any population's current vulnerability to famine requires a measurement of the 
current condition and/or pe. formance of these two basic processes. Famines do not usually occur 
without a preceding period in which coping mechanisms are derived and used, and resources to avoid 
famine are gradually exhausted. An historical context that describes recurring causes of food shortage,
recent food reserves, and the intensity of use of coping mechanisms, is required to give a perspective on 
the significance of current conditions. 

In each place, the relative degree of dependence upon either of the individual processes is determined 
by a host of local environmental, social, and economic opportunities. The operation and performance
of the two processes are site-specific, and can only be measured accurately in the context of their many
interactions. There is also a site-specific temporal dimension as an assessment of vulnerability to 
famine must be sensitive to the season in which it is made. The available food supply, particularly in 
agricultural areas, will be highly dependent upon proximity to the harvest(s). 
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Methodology of the Mauritania Vulnerability Assessment 

The FEWS assessment of vulnerability to famine in Mauritania attempts to identify both the recurring
characteristics of food shortage and current relative levels of vulnerability to famine by answering four 
questions. 

* What ae the levels of current food stocks (from local production or elsewhere)? 

" What other food acquisition resources are currently available? 

" Based on the past, what is the likelihood that a "normal" food production process will occur, and what is 
the quantity of food it may produce? 

" Based on the past, what other opportunities are normally available for acquiring food? 

The first two questions establish the presence or absence of food, and determine the level of curr-nt 
vulnerability to famine. Some indicators that might be examined in order to respond to these questions
include surveys of household stocks, agrometeorological reports of progress in planting, inventories of 
public food assistance stocks, and reports of work-related migrations. This type of data is frequently
difficult to compile or is simply not available. In that case, one may have to seek less direct, surrogate, 
measures of this information. The last two questions help to establish the inherent strengths and 
weaknesses of site-specific food produ ztion capabilities and food acquisition opportunities. IThey also 
provide a context against which to measure the significance and possible impact of actual food reserves 
and food acquistion opportunities that are currently being employed. 

Examining the varying pictures of relative vulnerability that are produced by each indicator, a ranking
of their significance is then necessary. The weights assigned to indicators at this point are necessarily

subjectively determined. Finally, regions of relative vulnerability are built based on the convergence of
 
indicators examined.
 

A final step is then to compare areas currently revealing signs of stress on the food supply (food prices,
malnutrition surveys, etc.) with the areas judged to be currently vulnerable, to see whether or not the 
judgements are confirmed. Indicators of "revealed stress," such as these, are notoriously difficult to 
relate to present food supply. Typically, they tend to be "late" or very indirect indicators of the amount 
of food available and have to be used cautiously in this sense. 

Restrictions of Data 

Most of the data available for Mauritania are collected down to the level of the region, which is the 
geographic level of this analysis. Compared to other Sahelian countries, the geographic resolution of 
this data is normal, but still difficult to use successfully to describe other than very broad patterns that 
often relate very poorly to sub-regional conditions. Much of the data required for an assessment of 
vulnerability to famine in Mauritania is either lacking, or of insufficient quality to be used with 
confidence. The FEWS principle of using a convergence of evidence (comparison of many flawed 
indicators that, nevertheless, sometimes show a consistent a,id intuitively meaningful pattern) is 
intended to pick up the "ignals in the noise", reflections of reality that emerge, despite problems of 
data quality and inadequate resolution of data. 
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APPENDIX 3 

Acronyms used in this report include: 

AID United States Agency for International Development, Washington Office 
AVHRR Advanced Very High Resoluticn Radiometer (sensor on satellite by which 

imagery is obtained) 

BUCEN US Bureau of the Census 
CILSS Permanent Interstate Committee for Drought Control in the Sabel 
CRS Catholic Relief Organization 
CSA Food Security Commission 
FADES Arab Fund for Economic and Social Development 
FAO United Nations Food and Agriculture Organization
 
FCFA French African Community Francs
 
FEWS AID's Famine Early Warning System for Africa
 
FFP Food for Peace
 

FI,) Food-for-Work
 
GAC Global Area Coverage (satellite imagery of about four kilometer resolution) 
GIRM Government of the Islamic Republic of Mauritania 
MEF Ministry of Economics and Finance 

MRD Ministry of Rural Development 
MSF Medicins sans Frorvieres (Doctors Without Borders)
 
MT Metric Tons
 
NASA National Aeronautic and Space Administration
 
NOAA National Oceanic and Atmospheric Administration
 
NDVI Normali.,.ed Difference Vegetation Index
 
ONDR National Office of Rural Development
 
PVO Private Voluntary Organization
 
PWA Price, Williams & Associates, Inc.
 
RAMS Rural Assessment and Manpower Surveys Project (AID)
 
RSI Remote Sensing Institute
 
SSA GIRM/MRD Division of Agricultural Statistics 
TDH Terres des Hommes
 

UM Oughiya --Mauritania's currency
 
UNDP United Nations Development Progrnm
 
UNICEF United Nations International Children's Fund
 
UNSO United Nations Sudano-Sahelian Office
 
USAID AID's Mauritania Mission
 
WFP United Nations World Food Program
 

WV World Vision
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Key Terms 
At Risk - FEWS "ports employ the term 'at risk" to describe those populations or areas either currently or in the near future exp'acted to 
be lacking sufficient fcod, or resources to acqvire sufficient food, to avert a nutritional crisis (i.e., a progressive deterioration in their health or 
nutritional condition below the status quo), and who, as a result, require specific intervention to avoid a life-threatening situation. 

Where possible, food needs estimates are included in the FEWS reports. It is important to understand, hewever, that no direct relation exists 
between numbers of persons at risk and th, quantity of food assistancc needed. This is because famines are the culmination of slow-onset 
disaster processes which can be complex in the extreme. The food nc :"s of individual populations at rill"depend upon when in the disaster 
process identification is made and the extent of its cumulative impact on the individuals concerned. Furth,.r,the amount of food assistance 
required, whether from internal or external sou.-es, depends upon a host of considerations. ThtU t!ie foo"' needs estimates presented 
periodically in FEWS reports should-not bc interpreted to mean food aid needs, e.g., as under PLAW or c '.-erdonor programs. 

NDVI - Normalized Difference Vegetation Index (NDVI) images are created at the laboratory of the National Aeronautic and Space 
Administration (NASA) Global Inventory Modeling and Monitoring System (GIMMS). The ima s are derived from Global Area Coverage 
(GAC) approximately 4 km resolution images received from the Advanced Very High Resolution Radiometer (AVHRR) sensors on board the 
National Oceanic and Atmospheric Administration (NOAA) Polar Orbiting series of satellites. The polar orbiter satellites remotely sense the 
entire Earth and its atmosphere once each day and once each night, collteting data in 5 spectral bands. Bands I and 2 sense reflected red and 
infra-red wavelengths respectively, and the remaining 3 bands sense emitted radiation in 3 different spectral band. The NDVI images are 
created by calculating: 

(infrared - red) / (infrared + red) 

for each pixel from the daytime satellite passes. Since chlorophyll reflects more in the infrared band than in the red band, higher NDVI values 
indicate the presence of more chlorophyll and, by inference, wore live vegetation. A composite of daily NDVI images is created for each 10-day 
period, using the highest NDVI value for each pixel during that period. This technique minimizes the effects of clouds and other forms of 
atmospheric interfererce that tend to reduce NDVI values. NDVI is oftea referred to as a measure of 'greenness' or "vegetative vigor.' The 
NDVI images are used to monitor the response of vegetation to weather conditions. 

FEWS Publication Schedule 

Country Reports 
FEWS Country Reports will be published monthly during the growing season and bimonthly during the rest of the year. A preliminary harvest 
assessment issue will be published toward the e.nd of the growing season for each country. 

GC - General Coverage GS - Growing Season Monitoring PHA - Preliminary Harvest Ass-:ssment 

Jul Aug Sep Oct 
Mauritania GS GS GS PHA 
Mali GS GS GS PHA 
Burkina GS GS GS PHA 
Niger GS GS GS PHA 
Chad Gs GS GS PHA 
Ethiopia GS GS GS PHA 
Sudan GS GS GS PHA 
Mozambique GC GC 

Bulletins 

FEWS Bulletins arc published every ten days during thr,Sahelian and East African growing season. Twelve Bulletins [] are published annually 
starting with the 20th of June. 

FEWS Bulletins Jun Jul Aug Sep Oct Nov Dec 
Sahel & East Africa " ' *** ** * 


