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FAMINE EARLY WARNING SYSTEM 

The Famine Early Warning System (FEWS) is an Agency-wide effort coordinated by the AEica 
Bureau of the U.S. Agency for International Development (AID). 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: 

e Burkina e Chad e Ethiopia * Mall 
• Mauritania e Niger * Sudan 

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

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

This is the final report prepared under FEWS Phase I. The vulnerability assessment was completed for 
USAID's Africa Bureau by Price, Williams &Associates, Inc. 

Under Phase I, the work of the FEWS Field Representatives was coordinated by Tulane University's
School of Public Health and Tropical Medicine. 

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

Vulnerability Assessment 

Executive Summary 

Most of Southern Sudan is highly vulnerable to famine, but the area does not appear to
be in as drastic a condition as it was last year at this time. We are not hearing the reports
of daily starvation, although food shipments are getting through to central towns only
after enormous effort. The most worrisome area is Upper Nile Region. As ofmid-June,
little food aid had reached the region's major towns and the World Food Program had
received reports of serious malnutrition in the area. In contrast to the South, Sudan's 
mechanized and rainfed agricultural areas experienced a record harvest in 1988, with up
to two years' surplus grown in parts of Darfur and Kordofan regions. Government of
Sudan food stocks are low. Available stocks will be used in the Agricultural Bank of 
Sudan's 1989 commitment to export two million metric tons of cereals. 

DRY FORECAST FOR 1989 RAINFALL IN THE SAHEL 

The Synoptic Climatology Branch (SCB) of the U.K. Meteorological Office 
forecasts a 60% chance that the Sahel will receive less than 75% of normal 
rainfall. The SCB therefore expects rainfall to be less than 1988 (an average 
year compared to the long-term mean) but more than the "verydry years of 
1986 and 1987". 

As part of the SCB's research into the effects of sea surface temperatures 
on Sahelian rainfall, it has made experimental rainfall forecasts each year
since 1986. The SCB employs four forecast methods, all based upon sea 
surface temperature anomaly patterns in April. Three statistical methods 
predict that 1989 will be dry to very dry. A dynamic general circulation 
model method predicts more rain in the Sahel than either of the statistical 
methods. At this early stage of research, the SCB has more confidence in 
the dry forecast. The SCB warns that the forecasts are experimental and 
must be used with caution. The forecasts are based on the assumption that 
sea surface temperature anomalies will not change in an unusual way
between spring and summer. This assumption broke down for the 1988 
forecast, leading the SCB to continue monitoring sea surface temperatures 
after April this year. 

FPWS Vulnerabili'j Assessment -Sudan Page I 



-- - -- - -- - -- - - -- - - - ---

Map 1 
22 24 26 26 2i 63 6i 

I L"'ke ..... 

I E G Y P T ' 

24- L I B Y A ,--t S:: :_ -J22XI-


NN NORTHERN r 
I:: . :
X , I A 


20- • .... 3 f Port 

S Doaiola\ ., S..uA: 


, EASTERN 
\ ,d .-o-i- ' I . 

N I 
id J 

Heirber ,, -. 
Ad Danrnq 

A.--

DARFUR Kha 

KORDOFAN ,. lap&oe 

,-.-.a-ller, 'Ed D.i-, 

. "Obeid E t 4 
61RNahu -'A. 

a-l . tn ,a, /, 

,I... ...,,, ""If.i '- ' clan;t AXp'U': .l (~ Ji': 

i- T 111ll I A It 

"
C E N T R A I, w : iC AN -" '[IA7-4A R 

° ' I 

C'
-tt •or .. , 
/t4'.4 41 1 A ek 0 

I ?R A FE RP 1U C413 L I C ~ r b k , 4 

4iEk 


200 300 mile".s 0", 

6 10to0200 300 kilometers Z A I R K E N Y A N 
:.. 9- NDAI A. I R K ' 

22 426 28 4(4 32 ;.-3 ',(3 

S U D A N SUMMARY OF VULNERAIILITY: 

National Capital .....h.termittcnt Drainage Overlay Of Causes, Food 

G Regional Capital - Primary Road Accounts, And ManifcsLaLions 

S Cities and Towns Secondary Road M Vulnerable to Farine 

International Boundary - Track F/T Significant Increases in 

-------- -e RailroadRegional Boundary ,-

FEWS/PWA, June 1989 

Page 2 PEWS Vulnerability Assessment -Sudan 



1.Vulnerable/At-Risk Populations 

.......
........
.... .....
..... 

.... SV..r t 


The FEWS vulneabiity assessment :Uses 
:agr9TpteorQ1ogical ahd: sboio-economic 
I::Wndlcators:to define a populatln's probable 
e el of vulnraofility to famine.: Fptugr ~from 
of:-vulnbilOty are identified: vulnerable, .at-.. 
i: nuri~tioo rgency, d~i~ i: 

p ause.. %al6able in iodaefreguontly 

...o .rta....y. r ityio;r i tt ...... 


siv~iseU,,ei f~r tfteee.TFEWSir*ies i8-
.... ............. .
 

I
pid 0of:everat Indiators, to :rrt 
..................... ...i t. c ..... .nI .. shc-:u 

ti~ta I::fos Caiseb. dadgcotiffng
Mani~fetu0.... .i ndictor d 1 -

f.. tays t .. .a .and... t ctal ti 

fd:s8.tress (6e:Ap)en. I1ifo6r 4dtils). 
E6ch'sUfaCe f:food:stess thus created'is 
matheaica.y.weghed fors n to. 

vu nerablltysublective Judgements are ap-
plied, Pnd then the srfains of fod: s 

:arei.combined into. as:summary of.vul-
:o:irabltty: Maps for ewch.:.urface and the I 
:.sua...
are.provided:within this.assess, 
,m:nt".
a-Mt. I 
:..__...... ..... ......._.....___"_ 


Most of Sudan's South is highly vulnerable to 
famine (see Map 1), although the situatior ap-
pears to be slightly less drastic than a year ago. 
Last year at this time, there were reports of daily 
deaths as displaced people waited at central 
points for food shipments that rarely got through. 
This year, similar reports are not being heard. 
While there was a large exodus of people from 
rural areas during the month of April (ap-
proximately 330,000 people arrived at canips for 
displaced populations during that month), the 
migration seems to have slowed down since the 
beginning of May. This is probably due to the fact 
that conditions are not as severe as they were last 
year at this time, and to roads having become ira-
passable with the start of the rains. The un-
hatched areas found amid the otherwise hijhly 
vulnerable zones northwest of Juba and at the 
southeastern tip of the country reflect areas of 
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much higher than normal vegetative potential (see 
NDVI, inside back cover), reflecting the good
rains of 1988. Nevertheless, it is certain that much 
of this potential was unrealized due to the warfare 
and social disruption found in the area. The area 
without hatching along the western edge of the 
South reflects the lower levels of fighting reported 

those areas. 

Much of the rest of the non-desert area of thz 
country has seen siguificaut increases in food 
security caused by one of the best rain and harvest 
years seen across the Sahel in the past two 
decades. An immease, record-breaking national 
harvest has been produced, largely in the rainfed 
and mechanized agricultural areas across the nid
die of the country. Small areas of increased vul
nerability are seen in scattered areas. One area of 
intense pest damage stands out along the southc r; 
coast of Eastern Region (along the Tokar Delta), 
while two vulnerable areas are visible in western 
Kordofan Region (at En Nahud and southwest of 
there near El vluglad). These latter areas are 
sites of camps for populations displaced from the 
South. None of these areas is in the same degree 
of danger as the vulerable areas of the South. 
The area of intense pest damage is uot highly
agricultural, so the people of the area will have 
other resources on which to fail back. The two 
areas with displaced populations are far enough 
from fighting that supplies designated for thosetowns only have the hurdle of weak infrastructure 
to jump. There are several other concentrations 
of displaced populations outside of the South, but 
all are either in areas of strong vegetative poten
tial, or are close to large stores of food, which is 
the case for populations near Khartoum. 

Flags that might indicate changing levels of vul
nerability during the 1989 rainy season include: 

for the rainfed agricultural areas, the amount 
and pattern of rainfall. This will give a good 
indication of how the 1989 harvest will fare. In 
the many areas where there are no reporting 
rain stations, comparisons of NDVI levels 
with those of previous years will aid in assess
ing whether the rainy season is progressing 
adequately. 
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an increasing number of people displaced 
from specific areas of the South as the rainy 
season progresses. This could indicate that 
the agricultural season in those areas will not 
be successful, whether because of poor 
weather, insufficient agricultural inputs, or in-
terference from warfare or civil strife. 

* increasing malnutrition levels in towns and 
displaced populations. These data would dis-
close the magnitude of both known and 
suspected food security problems. 

the outcome of ary further negotiations be-
tween parties to the civil war, especially if such 
talks lead to cease fires that open the way for 
emergency food deliveries, 

II.Causes of Reduccd/Increased Access to
Food 

Methodology: Causes of Reduced or 
Increased Access to Food 

Food is acquired through production, ex-
change, or transfer (gifts). Many factors, In-
cluding rainfall, pests, floods, and warfare, 
can: affect these acquisition mechanisms. 
This section provides a qualitative assess-
ment of these factors and their likely impact 
on food access, 

S , 

The available indicators of access to food show 
that, for the most part, food acquisition systems in 
the North functioned neither poorly nor especial-
ly well during 1988, systems along the central, 
Sahelian tier functioned much better than usual, 
and food acquisition systems in the South func
tioned poorly (see Map 2 for results of analysis 
and Appendix 2 for a list of the indicators used). 

North of the Civil War Zone 

Food acquisition systems functioned relatively 
normally to excellent in most places outside of the 
war-torn areas. Nevertheless, there were areas of 
significant damage to food production in the 
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North. The area of decreased access to food 
along the coast in Eastern Region reflects reports
of intense locust damage (more than 30 percent of 
crops destroyed), while other spots in that region
reflect areas where the late 1988 floods dawaged 
crops. The spot of decreased access in northwest 
Kordofan isa second area of heavy pest damage. 

In other areas, much higher than normal NDVI, 
indicative of good growing conditions, drowned 
out reports of moderate pest damage, such as the 
daniage reported at Sodaii, northwest ofEl Obeid 
in Kordofan Region. The interpretation here is 
that vegetative growth and, indireczly inferred, 
crop yields were strong enough that the moderate 
pest damage did not have a significant impact on 
the harvest. Areas of moderate pest damage 
therefore do not appear on the map. 

The "probably decreased food access" shown 
along the Nile in Northern Region is also caused 
by flooded crops, although the actua'd impact of
the floods on crops is hard to quantify. Finally, the 
decreased access to food shown just south of 
Geneina in Darfur Region reflects the impact ofinter-tribal conflict in that area, which is inde
pendent of the civil war in the South. 

In Map 2, all of the areas of "significantly in
creased access" are areas where the season-long 
cumulation of NDVI for 1988 was significantly 
greater than !he maximum NDVI for all years 

,from 1982 through 1987. The interpretation here 
isthat crop yields were much better than in any of 
the previous six years. If farmers increased thearea planted over previous years, one would ex
pect enormous gains in crop production. This ap
parently was the case, as reports from many of 
these areas state that there is enough production 
to meet food needs for two years. 

Southern Sudan 

It is no surprise that just about the whole of 
Southern Sudan has experienced inadequate food 
access over the past year. For several years, thearea has experienced generalized warfare in 
which manipulation of the food supply has been a 
weapon alongside guns, bciu,,b, and mines. In 
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general, the ttrritories cf western Bahr El Ghazal 
and western Equatoria regions have experienced 
somewhat less intense strife than areas to the east. 
This is probably due in large part to the very 
remote nature of these areas. 

The holes in the hatching northwest of Juba and 
at the castern tip of Equatoria Region (from Torit 
eastward) derive from the strong NDVI seen in 
these twn areas during 1,88. The relatively high
NDVI in eastt.rn Equatoria is unusual, as that area 
usually appears as bare rock in the vegetation im-
agery. Tbe strong NDVI may have amounted to 
nothing if the. people there were not able to farm 
or graze their herds Becarse of the paticity of 

contact with rural aras of the South, we do ':ot 
know whether the populations were able to carry 
out noi mal activities -- the suspicion is that they 
were not able to do so. 

There has been a rectnt attempt to bring food 
aid at least to large cities in the South tbrough 
"Operation Lifeline". This ambitious program 
was aimed at getting enough food aid for the rest 
of 1989 to distribution points before the -tart of 
the rains. As ofJune 14, the World Food P. ogram 
(WFP) had noted that 52 percent of required food 
aid had been delivered to distribution points. 
Table 1 shows the status of Operation Lifeline 
deliveries to the South as of June 21. The program 

Trble 1: Food Aid Requirements for Displaced Populations, March to June !989 

Region 

Equatc.ria 
Needs 
Allocated 
Available 
Underway 
Delivered 
Arrived 

Upper Nile 
Needs 
Allocated 
Available 
Underway 
Arrived 

Bahr El Ghazal 
Needs 
Allocate 
Available 
Underway 
Arrived 

GOS Areas SPLA Areas Total 

17,353 
27,290 

16,500 
18,976 

33,853 
46,266 

19,100 13,700 32,800 
3,170 

19,083 
N/A 

2,250 
9,986 
N/A 

5,420 
29,069 

N/A 

12,120 17,625 29,772 
13,794 
7,231 

13,090 
15,050 

26,884 
22,281 

360 770 1,130 
6,873 1,464 8,337 

13,403 8,630 22,033 
13,183 
10,100 
2,811 
9,398 

N/A 
N/A 
N/A 

4,116 

N/A 
N/A 
N/A. 

13,514 

For Displaced Population in Darfur, Kordofan, Central, and Khartoum 
Regions 

Needs 31,184 N/A 31,184
Allocated 27,003 N/A 27,003
Available 27,003 N/A 27,003
Underway 8,729 N/A 8,729
Deivered 21,621 N/A 21,621 

Solirce: World Food Program 
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has been hampered by rains, mechanical failure, 
and uncertainty about safe passage, but has gotten 
the Government of Sudan (GOS) and the 
Sudanese People's Liberation Army (SPLA) to 
agree to a mutual cease fire to allow food ship-
ments through. There has been an ambiguity to 
the cease fire, as there are third parties to the 
fighting who are not under the control of either 
the GOS or the SPLA. There have beer, attacks 
on food convoys that have been ascribed to these 
third parties. Nevertheless, one major difference 
between June 1989 and June 1988 is that we are 
not hearing the reports of hundreds of people 
dying daily from starvation, 

11. Food Accounting 
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The food account picture for Sudan is much 
more positive than itwas last year at this time (see
Map 3). Areas of surplus are a direct result of 
recent local production -- in no part of Sudan did 
households have significant carryover stocks from 
the mediocre 1987 harvest. According to sources 
in the field, Darfur Region and Southern Kor-
dofan Province produced enough millet and sor
ghum with the 1988 harvest to replenish 
household stocks for the next two years. The 
mechanized farming areas of Central Region also 
produced record crops, although a shortage ef 
labor and sacks slowed the area's harvest con-
siderably. By mid-May, however, the Mechanized 
Farming Corporation reported that almost all of 
the sorghum crop had been harvested. The posi-

PEWS Vulnerability Asressment - Sudan 

tive food account in Khartoum Province is tied to
 
expec:ed commercial inputs -- the area does not
 
normally grow more than a minimum of cereals.
 

The low per capita production in Northern and 
Eastern Regions is not surprising, as both regions 
are quite arid. North Kordofan Province had the 
lowest per capita production outside ofKhartoum 
and the South (1988 production will supply about 
58 percent of North Kordofan's need). At the 
same time, however, North Kordofan's 1988 
production was more than 50 percent higher than 
the 1980 to 1984 average, and almost 30 percent 
higher than the province's 1985 production. For 
the South, the assumption was made, for purposes
of this food accounting exercise, that there was no 
agricultural production in that zone dirring 1988. 

is no reliable information upon which to 
confirm or refute this assumption. 

Because estimates of the contribution to the 
food supply of the commercial sector outside of 
Khartoum, herding, and remittances are nc.avail
able, the food account picture is based chiefly on 
domestic cereal production and is therefore 
skewed to the negative side for pastoral and mar
ginal agricultural production areas. Agricultural 
Bank of Sudan (ABS) stocks were also not in
cluded in the food accounts, as it was not clear that 
stores in a given location would be consumed in 
that area. This is especially true of stocks near 
Khartoum, as the ABS intends to sell 2 million 
metric tons (MT) of cereals abroad to raise 
foreign exchange. 

IV. Manifestations of Reduced Access to 
Food 

Method:oogy; .Me tnifestations::of
,educedorlnCreaidAccss to Food 

::ioptionsmaymanffesttheircurrentvul_
 
oerabilitlesto famanebytheir physcat land 

soclo.e onomte :reations to food a nced". 
conditions Based upon observed be
haviors:and conditionscompared to a 
reference baseline,a subjective Judgement,
 
Ismade of thelirdegr ty...
ofvulnerabti 
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The location of populations displaced from rural 
areas of the South is the prime mappable manifes-
tation of reduced access to food available for 
Sudan thisyear (see Map4ardAppendix2). Map
4 showt. where displaced southerners plus one 
displaced group from southeastern Darfur 
Region had congregated as of early May. The 
group from southeastern Darfur were fleeing 
local inter-tribal conflict. The southerners are all 
people who found themselves with little food or 
few resources with which to obtain food, and who 

are seeking relief at larger towns within the 
Southern Region or at major towns between the 
South and Khartoum. By early May, there were 
an estimated 1.4 million displaced people in 
Sudan (see Table 2 for the RRC accounting for 
the start of May). Of these, 720,000 were in 
camps, up from 400,000 at early April: the cawip 
population at Wau increased from 15,000 to 
100,000 people over that month; Malakal saw the 
creation of an 80,000 person camp; other new 
camps sprang up at Maridi, Renk, Mayoum, Ban-

Table 2: Displaced Populations In Sudan, May 1989 

Region 	 Area Council 

S.Darfur Nyala 
Ed Daein 
Jabal Marra 
Abu Matariq' 

S.Kordofan Abyei 

El Meriam 

El Muglad 

Babanousa 

Kadugli 

El Tibun 
El Gantur 

N. Kordofan El Obeid 
El Nahud 

Central Reg. 	 Kosti 
Ed Damazin 
Sennar 

Khartoum 	 Khartoum 
Equatoria 	 Juba 

Yei 
Maridi 

Upper Nile 	 Malakal 
Renk 
Mayoum 
Bantio 

Bahr El 	 Wau 
Ghazal 	 Aweil 

Malwal 
Raga 

Total 	 Sudan 

Displaced, 
In Camp 

6,000 
10,500 
20,000 

0 
15,000 
14,000
19,000 
10,000 
4,560 

0 
0 

8,000 
13,000 

Displaced, Total 
Not In Camp 

0 6,000 
0 10,000 
0 20,000 

3,000 3,000 
0 15,000 
0 14,000
0 19,000 
0 10,000 
0 4,560 
0 0 
0 0 
0 8,000 
0 13,000 

37,514 30,000 67,514 
9,000 26,000 35,000 

0 10,000 10,000 
0 600,000 600,000 

162,984 
50,376 

9,250 
80,000 
15,000 
15,000 
20,000 

100,000 
60,000 
15,000 
30,000 

0 164,850 
0 50,376 
0 9,250 
0 80,000 
0 15,000 
0 15,000 
0 20,000 
0 100,000 
0 60,000 
0 15,000 
0 30,000 

724,184 673,000 1,397,184
 

Source: Sudan Early Warning System; USAID/Khartoum
 

llorted by USAID/Khartoum
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tio, Malwal, and Raga; and at Aweil, the camp 
population increased by 42,500 people to a total 
of60,000. Such increases in the number ofpeople 
leaving rural areas just at the beginning of the 
rainy season is not a good sign. In peace-time, this 
would be the period for soil preparation and 
planting. 

Over the same period, camps at Juba, Yei, 
Abyei, and Babanousa shrank, although, accord
ing to the WFP, the camp at Babanousa had grown 
by 2,000 at the start of June. At some camps, dis-
placed families were given seed and tools so that 
tbey could take advantage of the start of the rainy 
season. Camps at El Meiram, Wau, and Abyi all 
shrank immicnsely during the month of May. At 
Juba, however, there was some hesitancy about 
farming nearby areas, as mine fields were still in 
place. 

The population of identified displaced 
southerners outside ofcamps also shrank between 

early April and early May (from 810,000 to 
670,000). The greater part of the shrinkage was in 
Malakal, Renk (both in Upper Nile Region), and 
Wau (in Bahr El Ghazal Region). It is not clear 
whether those 110,000 people moved into camps 
or migratmd further north. In both April and May, 
the bulk of the non-camp displaced population 
(about 600,000 people) has been in shanty towns 
surrounding Khartoum. 

The only other current information regarding 
manifestations of reduced access to food are 
reports of malnutrition of a semi-specific nature 
(for example, "reports have been received of 
serious malnutrition in places such as Nasir"). 
Such valuable information, although scant and un
verified, may assist in determining the import of 
other problems (in the case of Nasir, the fact that, 
by mid-June, planned food deliveries had not 
reached the area of southern Upper NilL Region 
in which Nasir issituated). 
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APPENDIX 1
 

Mechanics of the Vuinorabilfty Assessment 

All available indicator data of major significance to the food security ofSudan whs gatherect and analyzed
for significance. The geographic boundaries for each were mapped as accurately as possible. Using a 
computer-based Geographic Information System (ArcInfo), the indicator maps were scored according to 
a three position scale of food stress to indicate whether they showed 1) an obvious cause of food stress,
2) no obvious food stress or .'gnificant increase in food access, r 3) a significant increase in food ecess 
(only applicable in areas without stress). 

All indicators relating to "Czases" of food stress were overlaid to produce a summary surface of food 
stress as seen by these indicators (Map 2). A similar process was used for all indicators relating to 
"Manifestations" of food stress (Map 4). For the food accounting analysis, areas were mapped and scored 
as having adequate or inadequate access depending upon whether all food resources identified met as
staued food needs (Map 3). 

In a final step, the "Causes", "Manifestatious", and "Food Accounting" summary maps were themselves 
overlaid for a grand summary of "Food Access" (Map 1). Analysts were free to use subjective criteria in 
applying food stress scores at each stage based upon their best judgments. 
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APPENDIX 2
 

Indicators Used Inthe Sudan Vulnerability Assessment 

NDVI - Growing Conditions: The 1983 NDVI maximum was compared to the normal (1982-1987) year
ly maximum. All areas significantly higher or lower (+ /- 0.05 NDVI) than normal were identified. Areas
ofsparse vegetation (less than 0.1 NDVI) were excluded from this analysis. Sources: NOAA/NASA GAC 
NDVI. 

Pest Damage: Areas in which pest damage wasjudged to have had a significant negative impact on food 
access were identified. Source: FEWS/Sudan. 

Flooding: Areas in which floods were judged to have had a significant negative impact on food access 
were identified. Source: FEWS/Sudan. 

Food Stock Reserves: These were noted for their bearing on food security but were not mapped. 

Nutrition Data: These were noted for their bearing on food security but were not mapped. 

Conflict/Civil Disruption: Areas in which conflict was judged to have had a significant negative impact 
on food access were identified. Source: FEWS/Sudan. 

Food Accounting Notes: Net harvest includes sorghum, millet, and wheat, and is calculated at the region
level. The food accounting includes distributions of emergency food aid since the 1988 harvest season.
The calculation assumes no carryover of stocks from 1987-88 and counts imports only for Khartoum. Rate 
ofconsumption used is 146 kg per person per year. Date of harvest assumed to be November 31. Amount
of cereals consumed is based on the June 1989 population times six months of consumption to give amount 
consumed from harvest until June 1. Sources: Government of Sudan/Ministry of Agriculture and Natural 
Resources/Planning and Agricultural Economics Administration/Department ofAgricultural F ,onomics
(December 1988), Darfur Region Agricultural Planning Unit.Sudan Early Warning System (March 1989), 
and UN World Food Program (May 1989). 

Page 14 FEWS Vulnerability Assessment -Sudan 



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 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, however, that no direct relation exists between numbers of persons at risk 
and the quantity of food assistance needed. This is because fimines are the culmination 
of slow-onset disaster processes which can be complex in the -xtreme. The food needs of 
individual populations at risk depend upon when in the disaster process identification is 
made and the extent of its cumulative impact on the ind'viduals 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 
FEWS reports shouldnot be interpreted to mean food aid needs, e.g., as under PLAS0 or 
other donor programs. 

ITCZ - The Intertropical Convergence Zone (ITCZ) is where the high pressure system 
originating in equatorial regions of the Atlantic (the St. Helena's High) collides with the 
Azores High descending from the north. The ITCZ tends to move northward during the 
spring and summer in response to normal global weather patterns. The position of the ITCZ 
normally defines the northern limits of possible precipitation in the Sahel; rainfall generally 
occurs 100 to 300 kilometers south of the ITCZ. 

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). These images are derived from Global Area 
Coverage (GAC) imagery (of approximately 4 km resolution) received from the Advanced 
Very High Resolution Radiometer (AVA1RR) 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, collecting data in 5 spectral bands. Bands I and 2 sense reflected red and infra-red 
wavelengths respectively, and the remaining 3 bands ,ense 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 
infrared 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 isoften referred to as a measure of 
"greenness" or 'vegetative vigor." The NDVI images are used to monitor the response of 
vegetation to weather conditions. 

1' 


