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FAMINE EARLY WARNING SYSTEM
 

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

e Burkina * Chad 	 a Ethiopia a Mali 
o Mauritania * Mozambique a Niger * Sudan 

FEWS reflects the Africa Bureau's commitment to providing relia!-e and timely information to 
decision-makers 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 from a wide variety of sources including: USAID Missions, host 
governments, pAvate voluntary organizations, international donor and relief agencies, and the remote 
sensing and academic communities. In addition, the FEWS system obtains information directly from 
FEWS Field Representatives currently assigned to six USAID Missions. 

FEWS analyzes the information it collects, crosschecks and analyzes the data, and systematically 
disseminates its findings through the following publicaticns: 

" 	 FEWS Country Reports -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); ar-d 

" 	 FEWS Bulletins -produced every ten days duing the growing season. 

In addition, FEWS serves the USAID staff by. 

* 	 preparing FEWS Alert Memoranda for distribution to top USAID dexision-makers when 
dictated by fast-breaking events; 

* 	 preparing Sp-clal Reports, maps, briefings, analyses, etc. upon request; and 

0 	responding to special iqulrles. 

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 Tropical Medicine. 

NOTE: This publiration 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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CHAD
 

Vulnerability Assessment
 

SUMMARY
 

Some areas of Chad are still vulnerable to famine despite last year's relatively decent harvest (Map 1).
There are various factors relating to recent poor performance offood acquisition systems that divide 
these areas into four groups of high and moderate vulnerability. The groups of vulnerable areas are 
found both in Sahelian areas monitored by the EEC-funded European Association for Health and 
Development/Syst~me d'Alerte Pr6coce (AEDES/SAP) and in the south of Chad. Descriptions of the 
four groups follow: 

Highly Vulnerable Areas 

e 	 The first group contains areas with low food stocks (including dependence on wild grains, leaves, and 
roots), poor herds, and failed market systems. The identified areas include many cantons of the eastern 
Sahel, one area northeast of Lake Chad, and three central Sahelian cantons. Such characteristics are 
expected in this zone of consistently deficit and highly variable production. 

9 	The second group contains areas with low food stocks, high market prices, poor cash crop position, 
poor purchasing power, insufficient seed stocks for current needs, and a continuing influx of 
impoverished returning refugees. The identified areas include up to 17 cantons in the extreme south of 
Chad (Logone Oriental. Logone Occidental, and Moyen.Chari Prefectures). Such characteristics are 
not normally expected in this zone of historically sufficient and relatively stable production. 

Moderately Vulnerable Areas 

e 	 The third group contains areas with a highly inadequate 1987 harvest, according to production
estimates. There is a question ofwhether households saved cereal stocks from previous years' bumper
harvests and whether the population has the purchasing power to buy back cereal stocks 6old to 
merchants. The identified areas include Salamat Prefecture and other cantons in Logone Occidental 
Prefecture. These areas have normally had sufficient and only somewhat variable production. 

9 	 The fourth group contains areas with crop failure in 1987, but adequate stocks of wild and off-season 
foods and good access to markets both for sale and purchase. The identified areas, which include 
cantons in Chad's central and eastern Sahel, are doing better than might be expected in a zone of 
consistently deficit and highly variable production. 

PEWS Report 24-Vulnerability Page 3 



CURRENT GROWING SEASON
 
Chad's current rainy season proceeded well through early June, making widespread planting possible 
as far north as southern Ouaddai and Guera Prefectures (Map 2). In the Sahelian zone, however, a
mid-June hiatus in rainfall has greatly set back crop growth. It' the stoppage continues until early July,
Sahelian production will again be much reduced. In the far south, crops are in every stage from
planting to flowering. Satellite imagery shows the green-up from early May to mid-June to have
reached the latitude of Mongo Town, Guera Prefecture (about 12010' North), except along Chad's 
western border, where green-up has only reachcd approximately 10020 ' North. (In Sahelian areas,
satellite imagery of vegetative vigor mirrors rainfall events of one to two weeks before.) There is
evidence as well of recent improvement in vegetation at the Kanem-Chari Baguirm border. If the
imputed vegetative green-up (hence rainfall) is accurate, floods may soon impede transport to the east. 

Food shortage reports have been confirmed in several cantons of Logone Occidental, Logone Oriental,
and Moyen-Chari Prefectures. The cited causes are an influx of destitute refugees returning from
Cameroon and the Central African Republic aod reduced production compared to previous ycars. 

Desert locusts caused heavy damage in late May to corn, truck vegetables, and palm fruit in 16 wadis 
just northeast of Lake Chad. More recently, locusts have been sighted near the towns of Faya Largeau,
Fada, and Kalait, all in Borkou-Ennedi-Tibesti Prefecture (BET). The reports from the Faya Largeau 
area idicated dlnsities of gregarious locusts (ready for swarming) of six and eight per square meter. 
These densities are quite high for Desert locusts. Current reports from Sudan indicate that the 
Sudanese-Crop Protection Service is expecting an imminent invasion by Desert locusts from Chad into
Darfur Region. It isnot clear that locusts now located in Chad will have an impact on Chad'&1988 
harvest, as long-distance locust movements are dependent on regional wind patterns. This year is 
seeing an increase in locust activity throughout the Sahel, however, and USAID/Chad is concerned that 
the locusts will cause localized but heavy crop damage this growing season. 

The United Kingdom Meteorological Office has forecast that, for 1988, the Sahel has an 88%
probability of obtaining less than 75% of the 1951 to 1980 average growing season rainfall for the Sahel,
making 1988 one of the driest years in this century. The prediction is based on an analysis of recent sea
surface temperature anomalies. The strong start-up of rains so far in Chad might belie this prt diction. 
On the other hand, 1987 also saw early rains in Chad's Sahel, which disappeared during June, causing 
crop stress, then crop failure, and finally food shortages in several Sahelian locations. 

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

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

" 	 examine structural vulnerabilities to famine in sub-national areas of Chad; and 

* 	 describe current conditions of food security in these areas and the possble 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 io each 
other. Because of the preponderance of cereals in the Chadian diet and the relative strength of 
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agricultural statistics, vulnerability is analyzed mostly in terms of cereals. Finally, areas of greater andlesser vulnerability will be noted and mapped. Definitions and assumptions about measuring
vulnerability to famine, upon which this assessment is based, are found in Appendix . 

Chad is an agro-pastoral country with limited inter-prefectural trade in cereals owing to a very poortransport system and a poor flow of market information. Chadians consume meat and animalproducts, cultivated cereals, wild grains (krep), pulses, vegetables, and rooL. According to the USDepartment of Agriculture, cultivated cereals make up about 54% ol the diet, on the average. People
in the Saharan zone (roughly the northern two-fifths of the country) traditionally depend on commerce,pastoralism, and crops grown at oases for their livelihood. People in the Sahelian vwne (roughly themiddle two-fifths of the country on a north-south axis) herd and grow millet and sorghum. To make upany cereal production shortfalls, the Sahelian population depends on kep, pulses, roots, and income
from the sale of livestock, the products of cottage industry, and wage labor. People in the Sudanian zone (roughly the southern fifth of the country) grow millet, sorghum, and rice, and depend on roots,
pulses, peanuts, and income from the sale of cash crops (peanuts and cotton) to make up cereal 
shortfalls. 

Three basic data coverages are used here. The first contains data that apply to the entire country, andincludes meteorological data, remote sensing data, and some agricultural data. The second containsdata for the six and one-half prefectures in Chad's Sahelian zone, being supplied through the foodsecurity monitoring system of the AEDES/SAP. (The study prefectures were chosen for theirpropensity for drought-induced food shortages.) The third coverage contains anecdotal reports and surveys of limited spatial or temporal extent. This analysis will use all three zoverages. 

Data in Chad, as in most of the Sahel, are fairly rough. There has been no census; population estimates 
are extrapolated from a partial 1964 survey. Agricultural production is in part a function of populationsize, however, and Chad's civil war and the 1983 through 1984 drought caused major dislocations of
population, which mostly have not been quantified. Because numbers for the migrations are notincluded in historical population estimates, variauon in prefectural production over the past eight yearscannot be quantitatively attributed to the population movements. Furthermore, the poor populationfigures can lead to mis-assertions about the per capita sufficiency of agricultural production in any
given prefecture in any given year. 

Agricultural statistics are improving yearly, but there isstill room for further improvement, especially
concerning flood recessional crops. Where possible, the most recent estimates of agricultural
production are used. This analysis therefore attempts to indicate which areas of Chad are more
vulnerable and which are less, rather than state in absolute terms that an area is or is not in trouble.
Where quantified data are used, the analysis indicates the order of magnitude of a given problem. 

MEASURES OF VULNERABILITY 

Reliability and Sufficiency of Food Production 
Analysis of the reliability and sufficiency of food production shows that, as might be expected, most ofthe areas of historically uncertain harvest outcome lie in the northern Sahelian zone. Map 3 combinestwo factors (described below) which imply a relatively poor chance, on the average, of obtaining
sufficient stocks to make up for previous year shortfalls: high variability of per capita production andlow average sufficiency of per capita production. Overlaid on these are similar factors regarding
vegetation levels, in order to show intra-prefectural detail. (See the note on the inside back cover for an explanation of the Normalized Difference Vegetation Index (NDVI)). The zcne showing higherinter .annual variability in total growing season NDVI includes portions of the northern Sahel with verylow average NDVI. Considering that available statistics show agricultural production in these areas tomeet less than two-thirds of estimated cereal needs on the average, it would appear that agriculture 
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could be adequate only in the best years. In recent years, those people who have been able to take 
herds to more dependable pasture, or who have access to (or have made use of access to) markets for 
trade or the sale of produced goods, have been able to acquire food even in years of crop failure. 
Because rainfall there has been consistently insufficient, those areas within this zone where herds have 
remained poor and where access to markets is limited have remained vulnerable since at least the 
drought years of 1983 and 1984. 

Chad is unusual for having areas of much higher variability in total growing season NDVI than seen 
elsewhere in the Sahel (i.e., central Batha through northern Ouaddai Prefectures). This gradient of 
NDVI variability within prefectures would imply a similar intra-prefecture gradient of variability in 
crop yield. If area planted remains consistent over the years, production in the areas of highest NDVI 
variability should show higher variation than production elsewhere; in fact, Batha and Ouaddai 
Prefectures have historically high variability in production (the range of Batha Prefecture's annual
 
production over the past eight years is over 200% of the eight-year average production figure, that of
 
Ouaddai Prefecture is about 125% of the historical average). It is posited here that production

variation at any particular place within the zone of highest NDVI variability will be even greater than 
that indicated by the prefecture-level statistics. The evidence of the NDVI presented here does not 
explain high variations in production seen in more southern prefectures, which are situated in a zone of 
low growing season NDVI variability. 

The measure of the reliability and sufficiency of food production accounts for the historic performance
of the local food production process, whether it be agriculture, herding, fishing, or other means. It 
gauges the degree to which food needs are usually met for the population of a given .-a.As distint
from the current performance of the food production process (which follows below), this measure 
defines inherent (structural) capabilities of production by looking at trends in and ranges of
 
production. This provides an important context in which to view current vulnerability. For example,

people whose food stock has been depleted or greatly diminished by harvest time will stiffer little if the
 
new harvest is large enough to bring stocks up to required levels. In areas where the new harvest is
 
inadequate, people can still get by if they have other means for obtaining food, whether through

purchase, foraging, or the increased use of nor.-cereals (such as "lean season" foods, milk products, or

meat). This section explores the dependability of the agricultural process and the amount of its usual
 
contribution to the population's food needs, first by looking at prefecture-level agricultural statistics
 
over the past eight years and then at satellite-generated NDVI statistics, to see what intra-p,'efectural
 
patterns there might be. 

Reliability and Sufficiency of Rainfed Agriculture 

Agricultural statistics are available for Chad from 1980 through 1987. This span in years allows for the 
calculation of average per capita production by prefecture over a period containing both good and bad 
harvests. Map 4 summarizes the reliability and sufficiency of production over the past eight years.
Prefectures with high variability in per capita production linked with an overall low production 
sufficiency are the most worrisome, as the locally grown food supply will dip to crisis levels in years of
lowest production. The zone showing these characteristics is comprised of six of Chad's eight Sahelian 
prefectures and includes most of the area monitored by AEDES/SAP. 

In most of the Sahelian prefectures, average production has provided less than the minimum per capita
food requirement over the last eight years, even when the lower Saharan zone consumption rate is 
applied (which is less than 60% of minimum Sahelian requirements). The annual per capita
consumption rates used for Chad are 80 kg for the Saharan zone, 135 kg for the SahelLan zone, and 150 
kg for the Sudanian zone, as developed by the UN Food and Agriculture Organization (FAO) over the 
years 1977 to 1979. People in these deficit cereal production areas must have means other than just
rainfed agriculture to satisfy their food requirements. 
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Production in the remaining Sahelian prefectures (Guera and Salamat) and in one Sudanian prefecture
(Tandjile) is also highly variable. While this is expected for the Sahel, it is somewhat surprising for the
Sudanian zone. Farmers of Guera and Tandjile Prefectures usually produce more than enough to meet
minimum consumption requirements. Depending on the status of -. rrent stocks, Tandjile might also 
need monitoring during the coming growing season. 

Reliability of Vegetation, as Inferred From Satellite Imagery 

In addition to agricultural statistics, remote sensing technology now allows for an independent 
assessment of vegetative respons, to weather conditions over wide areas. As ongoing research 
suggests, vegetation conditions reflect, to some degree, the same conditions that crops must face. The
imagery allows for identification of intra-prefectural differences in vegetative levels over time. Unlike
agricultura statistics, however, 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 thei" interpretation. 

Map 5summarizes patterns in growing season NDVI from 1982 through 1987. (For purposes of this 
analysis, the growing season has been approximated to the months of July through October, based on
observed patterns of NDV increase and decrease in Sahelian areas.) The heaviest shading highlights
an area of concern covering east-central Batha and northern Ouaddai Prefectures. This area displays
extremely high variability in growing season NDVI in combination with marginally adequate NDVI for
rainfed agriculture. Both of these areas have experienced poor harvests in recent years. Other spots of
dense hatching in Batha, Chari-Baguirmi and Lake Prefectures are not as worrisome. The areas of
high variability in Lake and Batha are located near permanent lakes, thus the variability seen there may
be ascribable to the growing season chosen for this analysis; because of the fairly certain source of 
water, vegetation (and agriculture) is present in these areas all year round, but its vigor may peak
during months outside of the normal Sahelian growing season. The areas of high variability in
Chari-Baguirmi are close enough to the capital city that alternatives to farming should be easily
available. The zone of slightly less dense hatching (along the northern edge of the Sahelian zone)
shows a variability that is still quite high and an average NDVI that is minimal. The portion of this zone 
that lies in Biltine Prefecture has experienced food shortages for the past two years. 

Map 6 shows an ocean-to-ocean view of the average NDVI and variability of growing season NDVI
from 1982 through 1987. This view confirms that the zones of highest variability in Chad are unusual 
for the Sahel. Chad is more fortunate than many of her Sahelian neighbors, however, in having a fairly
large area of high average growing season NDVI, implying an area where yields could be substantial. 

Opportunities for Food Acquisition 
In Chad, other sources of food (or other means to obtain food) include herding, growing short season 
crops (e.g., pulses) and truck gardening, income-generating activities such as cottage industry and wage
labor, growing cash crops (in the relatively well-watered south) and foraging for "lean season" foods.
There are few statistics available on any of these activities in Chad. Instead, information is received on 
areas in which the combination of food acquisition strategies has failed. For example, an 
anthropologist reported last fall that pastoralists in one area of Kanem PrefecLure had switched to
farming (in a very marginal area -- see Map 7) betcause their herds had not yet recovered from the 
evere drought of 1983 and 1984. This area then suffered crop failure when the rains failed in 1987, 

leaving the people with little to fall back on. 

Map 7 shows the various resources used to obtain food in areas covei-ed by AEDES/SAP's in-depth 
surveys since July 1986. The majority of people in Chad's northern Sahel use at least three of the
categories shown on the map. Prior to the droughts of 1983 and 1984, the majority of these people 
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depended primarily on herding. Those who now depend only on herding and income-generating 
avtivities happen to be the best off-- this is an indication of how well their herds survived the previous 
drought, however, rather "han of the farming potential of the area in which they live. As in the one area 
of Kanem, it is the failure of herds that has caused some people in the northern Sahel to become 
farmers. 

While such detailed surveys have not recently been carried out in the Sudanian zone, it is known that 
cash crops (cotton and peanuts) play an important role in the food acquisition process there. 
Producers there tend to sell more of their c'reals than they need to with the expectation ofbeing able 
to repurchase cereals after selling their cash crops. Often, cereals are sold right at harvest in order to 
pay off debts incurred in the months just before. In a given year, an individual's ability to obtain 
sufficient food depends on cereal prices prevalent when purchase becomes necessary and the revenues 
previously realized from the cash crops. In general, 20% of coarse cereals (millet and sorghum) and 
50% of the ice harvest is commercialized. 

Availability of Food Stocks 
Map 8 summarizes the areas that are expected to start the 1988/89 programming year with low or 
depleted stocks. Especially affected are Kanem, Batha, Biltine, northern Ouaddai, Salamat and 
Logone Occidental Prefectures. The low reserves indicated for Logone Occidental and Salamat 
Prefectures are a surprise. The data seen in the above section on the reliability and sufficiency of 
production would have predicted a stronger 1987 harvest. As the harvest in 1986 was very strong in 
these areas, it is likely that many of the people in those prefectures would have stock remaining from 
that year. There is some question, however, to what degree Chadians have recovered stock-saving 
traditicns lost during the upheavals of drought and civil war. No cereal production is expected in the 
northernmost area, BET Prefecture, which is situated in the Sahara Desert. Rather, BET's population 
practices commerce and herding. Since the break in hostilities with Libya this past winter, people have 
been reurning to the area from the rest of Chad and from countries outside of Chad. Aid has been 
requested for the returnees, but barring a resumption of strife with Libya, the people of BET are 
unlikely to face critical food shortages in the near future, as commerce with the rest of Chad has been 
resumed. Given beneficial weather conditions, the other identified areas are expected to produce 
cereals this coming summer. Their production should be closely monitored during the coming rainy 
season to check for its adequacy. 

Areas with abundant stocks remaining from previous years or a strong income-earning potential are 
less vulnerable to the effects of a poor harvest than are areas with scant stocks. In Chad, local stocks 
are made up of local production and household stocks, distributed aid, emergency aid, Food-for-Work, 
price-support stocks, and commercial stocks (local or imported). Of these, the least is known about 
household stocks. In the absence of the needed data, cne must seek surrogate measures that can help 
establish possible ranges of stock quantities, and thus allow a broad understanding of the current 
situation. 

In 1987, Chad had two growing season scenarios: in the Sahelian zone, rains were late and erratic, 
causing poor yields in rainfed crops -- although late season rains benefitted flood recessional grains; in 
the Sudanian zone, the rains were fairly early, but large harvest surpluses from 1986 led farmers to 
plant less in grain. and more in cash crops. Erratic rains in the late season then stymied grain 
production in some areas, so that there have been reports of relative food shortages from certain 
localities in the south. 
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Quantified Stocks 

Map 9 summarizes the availability of cereals based on the sum of the most recent harvest (1987/88),
public stocks "on hand," and aid distributed since September. As shown on the map, there are enough
combined stocks to carry the population of only 5 of Chad's 14 prefectures past July 1988. According
to available statistics, both Salamat and Logone Occidental Prefectures ran out of food before the end 
of April. Missing from the calculation, however, is any sense of the amount of household stocks carried 
over from previous years. It is known that, in Salamat Prefecture, the 1986 grain surplus was so great
that the bottom fell out of the market. It is not clear how much of that surplus was saved by households 
for future use. Young men were said to leave the prefecture to find work so that their families could
purchase food. It is possible that most of the 1986 production was sold at the time of harvest (at very
low prices) to pay off debts. If this were the case, and if people's purchaing power were now low, they
would no longer have access to otherwise available stocks. Also, previous years of drought and str*f
have inclined people to discontinue the practice of saving large cereal inventories, allowing their food 
storage systems to deteriorate. It is not known whether current, relatively secure conditions have 
continued long enough for people to return to former saving practices. If household stocks have been
depleted, the people of these areas must find non-cereal food or a way to generate income in order to 
purchase enough cereals to cover the current production shortfall. 

Map 10 shows per capita net cereal production from the 1987 harvest of rainfed, iirigated, and
recessional crops. (The annual per capita consumption rates used for Chad are based on statistics for 
unmilled coarse grains and milled rice -- net production figures used in this report were calculated to
reflect this usage.) Only two prefectures (Guera and Logone Oriental) produced more cereals than
 
required. Seven non-Saharan prefectures did not even produce enough grains to meet Saharan-level
 
grain needs (80 kg per person per year), which are 60% of the Sahelian requirement, and 53% of the
 
Sudanian requirement. Most interesting among these seven is Logone Occidental Prefecture, in the

south of the country. This prefecture usually produces enough food for its population, but apparently

the scenario of low area planted plus erratic late season rains described above had especially negative
 
effects in this prefecturi,.
 

Public stocks in Chad are made up of emergency aid, Food-for-Work, Aid to Vulnerable Groups, and
 
price support stocks. Since the strife and extreme drought of 1983 and 1984, public stocks have been
 
an important, but gradually decreasing, component of locally available cereals. Map 11 shows where

public stocks of all types have been distributed since the beginning of the 1987 harvest (September

1987), as discernable from records available in the U.S. The greatest distributions, when considered on 
a per capita basis, were in BET and Kanem Prefectures. 

Public stock inventories are maintained in most prefectural capitals and some lower-level 
administrative towns. Map 12 shows the town lorations and amount of cereal kept in each town. These 
cereals are already budgeted for the programs named above. Use of stocks for cross-program 
purposes, although theoretically possible, would require negotiation and agreements at the central 
level. The largest inventory is being maintained at N'Djamena, Chad's main port of entry. This 
inventory will be drawn down as food aid is distributed outside of the capital. 

Food Reserves 

Grains from the 1987 harvest would either be consumed at home, maintained as household stocks, or
sold. Any commercial stock derived from the 1987 harvest is probably being held within the prefecture
in which it was harvested, and so would not change the overall situation presented in Map 9, except for
those families unable to generate sufficient income to purchase grains during lean times. It is generally
accepted that in Chad cereals are marketed and held as inventory fairly close to where they are grown.
Missing from this picture, however, is any sense of the quantity of hotsehold stocks carried over from 
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previous years, commercial stocks available for purchase at the local level, gifts from relatives in 
wealthier areas, or "luan season foods" (such as krep). In a given year, krep can be plentiful enough to 
produce a surplus that is held as stock. One example of this is a February 1986 traveler's report of vast 
quantities of krep being maintained in granaries in Biltine Prefecture following the 1985 rainy season. 

Although we have some qualitative information on these items, statistics are not available. For 
instance, it is known that the Government of Chad (GOC) National Cereals Office (ONC) is still 
finding grains for purchase in Salamat Prefecture, but the amount of grains remaining in merchants' 
hands is not known. Also, the monthly AEDES/SAP surveys of the Sahelian zone assess, in qualitative 
terms, the relative condition of food reserves in each of the 25 sub-prefectures monitored. Map 13 
shows the status of food reserves in the AEDES/SAP monitoring zone over the period from December 
1987 through April 1988. The north to south distribution of weaker to stronger reserves is not 
surprising, as this is also the axis of climate zone progression. The strong reserves shown in Massakory 
Sub-prefecture, Chari-Baguirmi Prefecture, are surprising. This area had shown wcak levels of 
vegetative vigor during important periods of the growing season during 1987. A second surprise is the 
strength of reserves reported for southern Ouaddai Prefecture. A post-harvest cereal-buying campaign 
by a private voluntary organization (PVO) in the area had difficulty meeting its self-established quotas. 

A further aid in understanding the health of local reserves is average monthly price data, reported by 
sub-prefecture via the same monthly survey. Map 14 shows the price response to the millet harvests of 
1987 and 1986. On comparing the two years, one can see that prices tended to decrease in the months 
just following the 1986 harvest, while there was a great deal of price increase following the 1987 harvest. 
In areas far from N'Djamena, the price increase should reflect the degree of millet supply and of buyer 
demand at the local level. Price increases in !.reas close to N'Djamena were in part affected by 
increased demand from N'Djamena merchants and the ONC -- the harvest in areas immediately 
outside the capital city were fairly poor in 1987. As shown in Map 14, the greatest changes in price 
behavior took place in eastern Ouaddai Prefecture and near N'Djamena. 

Availability of Other Resources 

Chadians in the Sahel depend on krep and other non-cultivated plants to make up cereal stock 
shortfalls during the period before the harvest. The only data on the current availability of "wild" 
foodstuffs are anecdotal. For instance, the presence of these foods is credited with contributing to the 
maintenance of low child malnutrition rates in certain cantons of Ouaddai and Biltine Prefectures, 
making up for a very poor rainfed crop harvest in 1987. There are further qualitative reports that both 
recessional crops and wild cereals have tempered the lack of rainfed production, especially in southern 
and central Batha Prefecture and western Biltine and Ouaddai Prefectures. 

After rainfall, the factor that most influences the success of resource acquisition is an area's proximity 
to urban areas. Such proximity allows for the marketing of the products of cottage industry and 
provides easier access to jobs. Again, as with ,;je area in Kanem Prefecture mentioned above, many 
areas currently at risk of food crisis are so far from market towns that income-generating activities have 
proven ineffective. Classic indicators of great stress on food supply acquisition include the liquidation 
of herds, personal items, and farm implements. There is little data available for this measure of current 
vulnerability in Chad (and especially in the Sahel). 

Summary information is available on the peanut and cotton harvests in the Sudanian zone. While the 
same caveats as apply to cereal statistics apply to peanut and cotton statistics in Chad, available 
estimates can inform order-of-magnitude assessments of the cash crop situations. Since September 
1987, there have been reports that the Sudanian zone cereals crop would be reduced owing to greater 
than usual acreage planted in peanuts and cotton. Indeed, Chad's 1987 cotton production appears to 
have been 35% greater than that of 1986, and 30% greater than that of 1985. While 'hereported total 
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cotton acreage planted in Chad during 1987 was 20% greater than that planted in 1986, it was nearly
the same as that planted in 1985. As 1985 was a very good year for cereals, it would appear that the 
area planted in cotton in 1987 might not have had an enormous affect on the cereals acreage. !t could 
be, however, that because cotton prices are depressed around the world, the 1987 increase in 
production did not particularly benefit Chad's cotton producers monetarily. 

The Sudanian zone peanut harvest, on the other hand, is the largest seen in the past 13 years. The most 
recent estimates af that harvest show it to be 30% greater than the 1986 estimated harvest and 50% 
greater than the average of peanut harvests reported for 1974 through 1986, which is a substantial 
increase. It would seem reasonable to assume that sufficient acreage was planted in peanuts so as to 
interfere with cereal production. The question remains, though, whether peanut prices are so low as to 
bring in poor returns for farmers, and whether Chadians would substitute peanuts for cereals as a 
major portion of their diet. Once again, these summary data say little about conditions at the 
sub-prefecture, canton, or village level. For such information, one must depend on anecdote and 
infrequent surveys. 

MANIFESTATIONS OF VULNERABILITY 

Map 15 shows the summary of available information on revealed stress in Chad (information is most 
available for the Sahel, because of ongoing monitoring by AEDES/SAP). Rural areas in the 
northwestern and northeastern Sahel are showing the greatest stress. The food short areas in the 
Sudanian zone were tnexpected, given the potential for good harvests in that area. The degree of help
still needed by the BET population is unclear. There have been meetings between high ranking 
officials of Chad and Libya, but the results of those meetings have not been made public. If renewed 
fighting were to force people to flee their homes, they wotdd need aid. 

The consequences of sustained food shortages should become manifest in various phyical, social and 
economic indicators. These indicators differ from the vdnerability measures discussed above in that 
they show, to some degree, the consequences of food shortage rather than the amount of the shortage 
of food. In this sense, they may help to confirm or deny degrees 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 regarding the degree of current food stress. Particularly well-known indicators of 
this type include malnutrition levels and food price anomalies. 

The nutrition information tempers somewhat the prediciions of food shortage -- many areas were 
identified by AEDES/SAP as being potentialy food-shoct because of deteriorating economic 
conditions, rather than the pres(,nce of food crisis symptoms. Price information implies that the 
western Sabcl is in a more fragile condition than is the east, although there are more opportunities for 
income generation in cantons closer to major urban areas (e.g., N'Djamena). 

a 	 Food Short Areas •I-Latched areas on Map 16 identt, where food shortages were predicted for the 1988 
lean season should there be ao interventions, where emergency food aid has been delivered since 
September 1987 without prior ecognition of a food shortage by central food aid coordinators, and 
where food supply stress has recently been confirmed in cantons in the south. Where cnown, the 
percentage of people expected to experience a rood :hortfall is indicated. The areas which were at-risk 
or received food ad in bo'h 1986 and 1987 are also identified, 

The food supply stress symptoms seen in the Sudaniaa zone range from subsistence on famine foods to 
market prices elevated beyond people's purchasing power to a lack of seed for current planting. 
Donors maintain that the geographic extent of the problem has been exaggerated. A recent joint GOC 
agency/donor mission to the area has recommended nutrition surveys in five of 17 cantons named. The 
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southern food shortage is at least as much "socio-economics driven" as "erratic rainfall driven." With 
cotton prices depressed, the good 1987 cotton harvest has provided less than optimal revenues. The 
1987 production of peanuts jumped more than 30% over 1986 levels. While current peanut prices are 
not known to FEWS, it is not unreasonab!e to assume that such a large jump in production would 
depress prices. A further factor has been the continuing return of refugees from Cameroon and the 
Central African Republic. Many of the returnees (especially those who have returned since the 1987 
harvest) have few stocks and few other resources. The cause of food stress in BET has been the 
economic and geographic dislocation of civilian populations as a result of strife between Chad and 
Libya. The GOC wishes for 100% support of the estimated population, but as yet no donor has agreed 
to that degree of aid. The likelihood that renewed strife will further disrupt the area is unknown to 
FEWS. 

Since the harvest, the GOC and the donor/PVO community have been responding to reports of food 
shortage potential in the Sahel by providing targeted emergency food aid. Some areas will receive Do 
further emergency aid this summer, indicating perhaps that donors and officials in-country feel that 
their food supply problems have been ameliorated. Other areas are just now beginning to receive aid, 
suggesting that the potential for food shortages in those areas has not been perceived as particularly 
severe. Three Sahelian cantons that had been identified as potentialy "at-risk" will not be receiving aid, 
as their situation has since been shown to be not as dire as originally thought. No decision has yet been 
made regarding food aid for recently confirmed food shortage areas in the Sudanian zone. 

" 	 Malnutrition Surveys - Nutrition surveys of children under the age of five years have been carried out 
since November 1986 in conjunction with the AEDES/SAP in-depth surveys and, in a few locations, 
independently by the Ministry of Public Health's National Center for Nutrition Technology and 
Assistance. (See Map 17 -- Areas shown as squares indicate towns; the other survey units are cantons 
or portions of cantons.) As seen in Nokou Sub-prefecture (Kanem Prefecture), neighboring areas can 
have rather disparate levels of malnutrition, emphasizing the fact that malnutrition levels found in the 
surveys caunot be generalized to areas outside the survey units. The high malnutrition rates seen in two 
rural areas in the eastern Sahel and western Sahel prompted immediate food relief for the people in the 
study areas. Poor nutrition conditions aru signaled in additional areas (in the western Sahel, central 
Sahel, and one town in the south) where malnutrition has been close to 10% -- in the United States, 
more than 3% child malnutrition is considered quite bad. While not unusual in the Sahel, such rates 
still indicate populations receiving less than the optimal amount and mix of food. 

" 	 Millet Prices - Map 18 shows that April millet prices were generally much higher in 1988 than in 1987. 
The only areas where current millet prices are similar to those of last year are in southern Ouaddai 
Prefecture and northeastern Guera Prefecture. The first area is one of customary grain srplus; the 
second is experiencing a sscond year of mediocre millet harvest, but has had a relatively good krep 
harvest. The areas showing the b;ghest prices (and greatest price jump) include areas currently at risk 
(northwestern Sahel) and areas close to N'Djamena where crops were poor, but where other resources 
have allowed people to cope with the poor harvest. The moderately high prices near N'Djamena 
represent, in part, this year's GOC purchase campaign and the demand for grain by the citizens of 
N'Djamena. The central and northeastern Sahel are also showing prices higher than last year, but not as 
high as in the west. 

RELATIVE VULNERABILITY TO FAMINE IN CHAD 
High Revealed Stress, High Variability InProduction 

Despite the lack of quantified data on other resources for food acquisition, it is apparent that some 
areas within Chad are unable to cover their food needs from local production. Chief among these are 
herding areas which have been slow to recover from the effects of the 1983-1984 drought, so that 
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people have turned to farming to make up for poor herds. There is little chance for income generation

in the most vulnerable areas because of distance from market centers. 
Especially in the west, there
have been substantial price increases since the 1987 harvest that were not apparent the previous year.
In at least one area, poor pasture conditions also contributed to the degree of vulnerability seen. The
 
most affected areas include (see Map 1):
 

SN'Tiona Town and surrounding wadis, Kanem Prefecture -These areas have had consistently deficit 
agricultural production and highly variable agricultural production; their herds are still weak following
1983 and 1984 droughts; the areas are experiencing high child malnutrition, elevated market prices, and 
have experienced poor pasturage over the past six years. 

" 	 Arada, Biltine, and Iriba Sub-pvfectmvs, Biltine Prefecture - These areas have had consistently deficit 
and highly variable agricultural produ"tion; they have required food aid for at least the last two years, 
and, in the north, have experienced poor pasturage over the past six years. 

" 	 Canton3 in Abeche Sub-Prefecture, Ouaddal Prefecture - These cantons have had consistently deficit 
agricultural produclion (in many cantons) and among the highest variability of growing season NDVI, 
and have required food aid for at least the last two years. 

* 	 Guergne Canton, Adre Sub-Prefecture, Ouaddal Prefecture -This canton has had consistently deficit 
agricultural production and among the highest variability of growing season NDVI, and has required 
food aid for at least the last two years. 

" 	 Zioud and DHOK Cantons, Oum Hadjer Sub-prefecture, Batha Prefecture - These cantons have had 
consistently deficit agricultural production and among the highest variabilty of growing season NDVI,
and have low current stocks (dependence on wild grasses and other famine foods). 

" 	 Dadjo II Canton, Mangalme Sub-prefecture, Guera Prefedure - This canton has had consistently
deficit agricultural production and among the highest variability of growing season NDVI, anc. has low 
current stocks, 

High Revealed Stress, Low Variability in Production: 

Some southern cantons that are usually areas of low production variability had a very poor harvest in 
1987. Because these areas normally produce sufficient food to cover minimal needs, the initial food 
shortage reports were treated with skepticism. The shortages have since been confirmed, but there is 
still disagreement as to their geographical extent. Low seed stocks in seven of the affected cantons may
hinder 1988 production, exacerbating current food supply problems. Planting must take place in these 
areas by the end of June. 

Up to 17 cantons in Moyen-Chari Prefecture (Maro, Moissala, and Koumra Sub-prefectures), Logone
Occidental Prefecture (Beinamar, Benoye, and Moundou Sub-prefectures), and Logone Oriental 
Prefecture (Doba and Baibokoum Sub-prefectures) - These cantons have low current stocks 
(dependence on wild grasses and other famine foods), elevated market prices low purchasing power,
and low seed stocks, but have usually experienced low variability in production. 

Moderate Revealed Stress, Low and Medium Production Variability-

According to available statistics, these prefectures have depleted their grain resources, although it is 
important to note that the statistics do not account for household stocks. Household stocks would 
greatly ease the situation if they are substantial enough. Food system stress has been reported in 
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Logone Occidental, but the situation in Salamat is unclear --the ONC continues to buy surplusproduction in the area, indicating the presence of commercial stocks, but it is not known whether thepopulation's purchasing power is sufficient to gain access to those commercial stocks. 

Logone Occidental and Salamat Prefectures -These prefectures potentially have low current stocksand possibly have few carry-over stocks from previous years; they have experienced low variability of
production, and normally have surplus agricultural production. 

Moderate Revealed Stress, HIlgh Vairiablity in Production: 

In these areas (bordering on highly vulnerable cantons), lat. season rains and access to markets helpedto relieve food supply stress brought on by a poor to mediocre rainfed harvest in 1987. The krep andrecessional sorghum (berbere) harvests have not been quantified for these areas, but have beendescribed as being adequate. The access to markets has been crucial in allowing individuals to sell
products of cottage industry and participate in petty commerce. 

* Cantons in Oum Hadjer Sub-prefecture, Batha Prefecture, Guereda Sub-prefecture, BiltinePrefecture, and Abeche and Adre Sub-prefectures, Ouaddai R'efecture - These cantons have low coarsegrain stocks (millet and sorghum)and moderately high market prices, and have experienced highly
variable agricultural production. Some of tbese cantons required food aid in 1986/87. 
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APPENDIX 1
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APPENDIX 2 

MODEL USED FOR VULNERABILITY TO FAMINE 
Over the centuries there have been many definitions of famine, reflecting the complexity of the process.
The concept of measuring a population's vulnerability to famine issomewhat newer, and 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 assessments 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 nataTe of the problem). The mandate of the Famine Early Warning System isto 
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 isa sustained period during which large numbers of people consume less food than they 
require, giving rise to harmful phy..cl and social consequences. 

" 	Vulnerability to famine isthe degree to which food from any source does not meet a population's
minimal requirements ovter a period of time. Highly vulnerable populations (those "at-risk"of famine)
currently are, or soon will be, unable to meet their minimal requirements for a sustained period of ime. 
This will result insubstantial 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 populations are "vulnerable" 
to some degree. 

General and Site-Specific Vulnerability Assessment 

At the most basic level, access to food follows the same pattern everywhere. Food is made available by:
(a) producing one's own food, and (b) acquiring food through other means: wage labor, gifts, trade,
liquidation of assets, etc. An assessment of any population's current vulnerability to famine requires a 
measurement of the current condition and/or performance of these two basic processes. It also 
requires a context (the structural characteristics of vulnerability) against which to measure the range
of possibilities of each process over time. 

In each place, the relative degree of dependence upon the individual food acquisition processes, and 
the performance of each, isspecific to the local environmental, social, and economic opportunities. In
each place, the operation and performance of the food acquisition processes become site-dependent,
and can only be measured accurately in the context of their many interactions. Within Chad's borders,
the relative opportunities and adaptations vary greatly by area and ethnic background, and must be 
taken into account while examining performance indicators of the food supply system. Over 90% of 
Chad's food needs would normally be met by its own grain production if the country's transport and 
market infrastructure allowed grain to move fiom areis of surplus to areas of deficit. The state of the 
harvests inneighboring Cameroon and Central African Republic also partially determine the direction 
of grain flow and amount of grain available for purchase in Chad. 

An assessment of vulnerability to famine must also be sensitive to the season in which it is made. As in 
many other countries in the Sahel, Chad's agricultural production isconcentrated in one part of the 
year. The food supply, therefore, will often fluctuate seasonally around the harvest. An assessment 
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undertaken one month before the harvest may give a very different picture from one performed one 

month after the harvest. 

Methodology of Chad Vulnerability Assessment 

The FEWS assessment of pre-agricaltural season vulnerability to famine in Chad attempts to identify
both the structural characteristics and current conditions of vulnerability in Chad by answering four 
questions. 

" 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? 

* What are the levels of cu rent food stocks (from local production or elsewhere)? 

" What other food acquisition resources are currently available? 

The first two questions help to establish the inherent, structural characteristics of site-specific food
production capabilities and food acquisition opportunities. They provide a context against which to 
measure the responses to the two questions that follow. The responses to the second pair of questions
allow one to judge the current vulnerability to famine. Current vulnerability frequently, but not always,
stems from the same insufficiencies and irregularities that are characteristic of the structural 
weaknesses of the area. 

In focusing on the areas thus identified as currently vulaerable, relative vulnerability is assessed 
through a ranking of the available indicators. The weights assigned to indicators are necessarily
subjectively determined. Finally, the areas idea.fied as currently vulnerable are compared to areas
already reported to evidence signs of stress on the focd supply, e.g., liquidation of assets, abnormal
migrations. Where these areas intersect, this assessment may add to the depth of information available 
on the vulnerable areas. The non-overlapping areas represent districts about which further 
information is needed. 
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Acronyms used in this report include: 

AEDES/SAP EEC-funded European Association for Health and Development/Syst~me 
d'Alerte Pr6coce team in Chad 

AID United States Agency for International Development, Washington Office 

AVHRR Advanced Very High Resolution Radiometer (sensor on satellite by which 
imagery is obtained' 

BET Borkou-Ennedi-Tibesti Prefecture 

BUCEN United States Bureau of the Census 

CUISS Permanent Interstate Committee for Drought Control in the Sahel 

CNNTA MOPH National Center of Nutrition and Food Technology 

DHOK Djombo-Haddad-Ouaddi-Kibit Canton 

DSA GOC/MADR Division of Agricultural Statistics 

EEC European Economic Community 

FAO UN Food and Agriculture Organization 

FCFA French African Community Francs 

FEWS AID's Famine Early Warning System for Africa 

GAC Global Area Coverage (satellite imagery of approximately four kilometer resolutio 

GOC Government of Chad 

MADR Ministry of Agriculture and Rural Development 

MOPH Ministry of Public Health 

MSAPS Ministry of Food Security and Disaster Victims 

NDVI Normalized Difference Vegetation Index 

ONC National Cereals Office 

ONDR National Office of Rural Development 

SAR FAO and CILSS-funded Syst~me d'Alerte Rapide 

PVO Private Voluntary Organization 

PWA Price, Williams & Associates, Inc. 

USAID AID's Chad Mission 

UN United Nations 

WFP UN/FAO/World Food Program 
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Key Terms 
At Risk - FEWS Reports employ the term "at risk" to describe those populations or areas either currently or in the near future expected to
be lacking sufficient food, or resources to acquire sufficient food, to avert a nutritional crisis (i.e., a progressive deterioration in their health or 
nutritiona; condition below the status quo), and who, as a result, require specific intervention to avoid a life-threatcning situation. 
Where possible, food needs estimates are included in the PEWS reports. It is important to understand, however, that no direct relation exists
between numbers of persons at risk and the quantity of food assistance needed. This is because famines amt the culmination of slow-onset
disaster processes which can be complex in the extreme. The food needs of individual populations at risk depend upon when in the disaster 
proc= identification is made and the extent of its cumulative impact on the individuals concerned. Further, the amount of food assistance
 
required, whether from internal or external sources, depends upon a host of considerations. Thus the food needs estimates presented

periodically in PEWS reports should.not be interpreted to mean food aid needs, e.g., as under P..480 or other donor programs.
 

NDVI - Normalized Difference Vegetation Index (NDVI) images are created at the laboratoy of the National Aeronautic and Space
Admiristration (NASA) Global Inventory Modeling and Monitoring System (GIMMS). The images 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 tmosphere once each day and once each night, collecting data in S spectral bands. Bands 1 and 2 sense reflected red and
infra-red wavelengths respectively, and the remaining 3 bands sense emitted radiation in 3 different spectral bands. 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 infrar-d band than in the red band, higher NDVI values 
indicate the presence of more chlorophyll and, by inference, more 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 interference that tend to reduce NDVI values. NDVI is often 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 end of the growing season for each country. 

GC - General Coverage GS - Growing Season Monitoring PHA - Preliminary Harvest Assessment 

Jul Aug Sep Oct 
Mauritania GS GS GS PHA 
Mali GS GS GS PHA 
Burkina GS GS GS PHA 
Niger 0S GS GS PHA 
Chad GS GS GS PHA 
Ethiopia GS GS GS PHA 
Sudan GS GS GS PHA 
Mozambique GC GC 

Bulletins 
FEWS Bulletins are published every ten days during the 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
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