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Daily Flow: Food In, Consumed, and Loss
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Log-normal Distribution
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Methodology

We constructed a simple model to estimate the number of days between the start of the
humanitarian blockade and the depletion of food reserves in Gaza.

1. Estimating the available food reserves
We begin by estimating the total amount of food that entered Gaza during the ceasefire period:
Variables:

e S_input_kg = total incoming food during the ceasefire (in kg)

e (C_daily_kg_ceasefire = average daily food consumption per person during the
ceasefire (kg).

e Population = total population of Gaza
Total consumption during the ceasefire:
C_total_kg_ceasefire = C_daily_kg_ceasefire x Population x 42
Remaining food reserves after the ceasefire:
R_kg = (S_input_kg — C_total_kg_ceasefire) (1-2*Monthly_loss_rate)

Note that here we unified the loss from the ceasefire period and for the no-food period, and
simplified the loss calculation.

Per-person food reserves:

R _kg_pp = R_kg / Population

2. Converting to calories and estimating average survival days

We assume that during the blockade, people consume a minimal but non-damaging level of
daily calories. We ignore a lower than minimal consumption of proteins and other nutrients,
which can be damaging as well, especially in a longer range.

Additional variables:

e C(C_daily_kcal_survival = minimum daily calorie intake per person (kcal)



e kg_to_kcal = conversion factor from kilograms of food to kilocalories
e R_kcal_pp = calorie reserves per person

e D_avg = average number of days the reserves will last
Conversions:

R_kcal_pp = R_kg_pp x kg_to_kcal
D_avg = R _kcal_pp / C_daily_kcal_survival

3. Accounting for distribution inequality

In humanitarian contexts, food is rarely distributed evenly. We model the inequality using a
log-normal distribution®, with a given Gini coefficient.

To compute the standard deviation (o) of the underlying log-normal distribution, we use the
standard relation between the Gini index and the log-normal standard deviation:

G=2x®(0/2)-1
=0=2xP(G+1)/2)

Where ¢ is the standard normal cumulative distribution function, and ® " is its inverse.

We then estimate the share of the population that will run out of food by specific time thresholds
(28, 35, and 42 days) under this distribution.

3. Parameters
Three notes regarding the model parameters table below:

e We do not have independent validation for the values used. They are based on
reasonable assumptions and public estimates but should be treated as approximations.

e In particular, the conversion from kilograms to kilocalories is used only as a proxy for
modeling daily consumption behavior. We do not claim that individuals met actual
nutritional minimumes, as this conversion oversimplifies the complexity of food
composition. It does not account for variations in protein, fat, iron, vitamins, or other
essential nutrients.

e Moreover, we do not have strong confidence that the conversion rate we used (kg to
kcal) is accurate or representative of the actual food mix on the ground. It is a rough
estimate used for the sake of modeling.

3https://www.fao.org/4/y4249e/y4249e06.htm



Variable

S_input_kg

C_daily_kg_ceasef
ire

Population

C_daily_kcal_surv
ival

Monthly_loss_rate

Kg_to_kcal

Gini

Value

338,603K

1.1

2.1M

1,600

1%

2,965

0.3

Range

240M -
350M

1-2

2M-2.2M

1200-2100

1%-8%

Unit

kg

kg/person/
day

people

kcal/day

2,520-3,410 kcal/kg

0.27-0.47

(unitless)

4 https://gaza-aid-data.gov.il/main/, 75.52% from the same datasource

5 https://en.wikipedia.org/wiki/List_of countries_by food_energy_intake

Source

COGAT

FAO
(2011)

Statista,
CNN,
PCBS

Dietary
Guidelines
for

Americans,

2020-2025
6

Isacov
20258

Following
Betts 2024
- see
notes.

Explanation / Notes

Total humanitarian aid =
447,538,000 kg; 75.5% of it is
food*

Could be derived from

3291 kcal / Kg_to_kcal
Where 3291 is the Egyptian
average®

Includes ~6% population
decline from pre-war figures
due to migration and mortality

Minimum recommended
calories intake to adults. Note
that it is significantly below
Sphere standards’

Has little effect on the results,
unless actual loss is much
higher.

They take into account
multiple factor and translate
~480M kg, 212 days and
2.22M people to 3004 kcal - in
the context of Gaza

Following betts 2024°: The
Gini coefficients range from
0.27 for Somali refugees in
the Dollo Ado camp... to 0.47
for Somali refugees in Nairobi.
The value chosen is in the
more lenient (i.e.
conservative) side of this
range.

Shitps://www.dietaryguidelines.gov/sites/default/files/2021-03/Dietary_Guidelines_for_Americans-2020-2025.pdf

7 https://spherestandards.org/wp-content/uploads/2018/06/Sphere_Handbook_2011_English.pdf

8 Fliss-Isakov, Naomi, et al. "Food supplied to Gaza during seven months of the Hamas-Israel war." Israel Journal of
Health Policy Research 14 (2025): 8.
® Betts, Alexander, et al. "The economic lives of refugees." World Development 182 (2024): 106693.
https://fic.tufts.edu/wp-content/uploads/Different-Indicators-of-HF S.pdf reports very high CV (>>1) which means high

Gini as well


https://www.sciencedirect.com/topics/social-sciences/gini-coefficient
https://fic.tufts.edu/wp-content/uploads/Different-Indicators-of-HFS.pdf
https://gaza-aid-data.gov.il/main/

Results

Based on the input parameters and assumptions, we calculated the expected survival days per
person and estimated the share of the population that would run out of food after 28, 35 and 42
days, assuming an unequal (log-normal) distribution of food access.

Total Consumption During Ceasefire
C_total_kg_ceasefire =
1.1 kg/person/day x 2.1M people x 42 days = 97,020 tones

Remaining Food Reserves (with simplified loss calculation)
R_kg_before_loss =

S_input_kg - C_total_kg_ceasefire

= 338,603 tones — 97,000 tones = 241,583 tones

R_kg =

R _kg_before loss * (1-2*Monthly_loss_rate)

241,583 tones * 0.98 ~= 241,583 tones

R_kg_pp =

R_kg + Population = 241,583 tones + 2.1M = 112.74 kg per person

Step 3: Caloric Equivalent of Reserves
R_kcal_pp =

R_kg_pp x kg_to_kcal =

112.74 x 2,965= 334,283 kcal per person

Step 4: Average Survival Days (Equal Distribution)

D_avg =

R_kcal_pp + C_daily_kcal_survival

= 334,283 + 1600 = 209 days

Note that the 209 days are calculated using a daily intake of 1,600 kcal, which is well below the
Sphere standard. Moreover, this figure represents 209 days without vegetables and other
essential nutrients. Keep in mind that the model only reflects a “zero food” scenario and does
not imply that the current situation is sustainable.

Modeling In lit ini = 0.3. Log-Normal Distribution
Calculate o (standard deviation of the log)

o=\V2x O (G +1)+2)
=2 x ®((0.3 + 1) + 2) = 0.54



Step 5.2: Calculate p (log mean)

M =In(R_kg_pp) - (0? *+ 2)
=In(105.85) - (0.542 + 2) = 4.58

Share of Population Below Thresholds

Using the log-normal distribution defined by y and o, we estimate the share of the population
whose food reserves last less than:

Food_required_kg = Days * C_daily_kcal_survival / Kg_to_kcal

Days Food required (kg) % of population below Number of
threshold people
35 (6th April) 18.9 0.13% 2,777
42 (13rd April) 22.7 0.38% 7,926
49 (20th April) 26.4 0.85% 17,751

Interpretation

Even though the expected average food reserve per person is enough for 209 days,
distributional inequality (Gini = 0.3) means that thousands of people are already running out of
food

This implies that by Sunday, April 13rd, more than 7,000 individuals in Gaza may have no
remaining food. Given that many of these people likely consumed only 1,600 kcal/day or less
during the preceding month, it's reasonable to assume they have minimal or no body fat
reserves. As a result, their physiological condition may deteriorate rapidly, particularly among
children and vulnerable adults. Once people will have zero or close to zero food, within weeks
they will experience irreversible conditions, including cognitive damage (all, especially young
children), organ degradation (especially elderly), immune collapse, and a few weeks later also
death.

It is important to emphasize that this analysis focuses only on food access. When compounded
with limited or unsafe access to water, the timeline to severe health outcomes might become
extremely shorter.

Limitations and Sources of Uncertainty



This estimation relies on several assumptions, most of which likely introduce a downward bias
— meaning the true risk may be underestimated:

e Living conditions not accounted for: Living in tents may increase food loss.

e Assumed high discipline in consumption: The model assumes that, starting March
1st, families shifted immediately to a strict survival diet of 1,600 kcal/day — a level of
self-regulation that may not be realistic under conditions of stress, trauma, and
uncertainty.

e Input data overestimation: COGAT-reported aid volumes assume 20 metric tons per
truck. However, actual truckloads may have been lighter.

As a result, the average survival days (194 days) may be considered an overestimation. Thus,
the number of people with no food left after 35 days may be underestimated.

On the other hand, the assumptions around distribution inequality are more speculative:

e A conservative inequality estimation: The actual Gini coefficient for food aid
distribution in Gaza is unknown. While we used an estimate of 0.3, we have found
in literature of 2.7-4.7. We have thus used a conservative estimate, and the true
level of inequality may be much higher. Diversion of aid or prioritization by armed
groups could contribute to an even greater disparity.

e Evacuation: Evacuation orders affecting parts of the population probably highly
limit households' ability to store or access food, further amplifying inequality much
beyond the log-normal distribution.

e |t's also unclear whether any distribution mechanisms exist that mitigate extreme
deprivation (e.g., targeted support to the poorest families), or whether the opposite
occurs — where those who are already weakest become even less able to access food,
deepening the left-tail of the distribution.

Together, these factors introduce uncertainty to the model. However, given the potential biases
skew the results toward underestimation of the risk, the projected timelines for severe hunger
and irreversible harm may, in fact, be conservative.
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