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BACKGROUND

C PSNPAiIm: (1) Improve food & nutrition security (short-term); and (2) Protect/build/develop
assets for sustaining stable access to food (long-term).

C Program Target (PSNP4): Chronically food-insecure households in areas of high food insecurity.

C Study Focus & Geography: Understand the effects of the BHA investments (2017 to 2021) in watershed

rehabilitation and SSI interventions in the Tigray, Oromia, and Amhara regions.

C Scope of Assessment: Changes in Biophyiscal indicators (vegetation, water, sustainability) and in socio-

economic indicators (food security, nutrition, resilience, institutional Capacity)
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OBJECTIVES

A Programmatic approach: Assess the programmatic approach of implementation of BHA-
supported watershed and SSI interventions.

A Targeting of beneficiaries: Understand who benefits from the watershed rehabilitation and SSI
investments of PSNP in the BHA focal areas

A Impacts: Assess the impacts/effects of these interventions/investments on food security, nutrition,
resilience and institutional development

A Sustainability: Assess early indicators of sustainability of assets and future benefits

A Good practices: Identify good practices to guide impactful water-agriculture-nutrition interventions

supported, generate evidence that help strengthen capabilities of BHA, implementing partners and
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RESEARCH QUESTIONS

1. a) Has the PSNP/BHA-supported watershed approach been followed in PSNP DFSA
program areas, and if not, what are barriers to its implementation? (SE)
b) In areas where the approach has been followed, how has watershed rehabilitation
supported downstream irrigation development and sustainability of water supply for
Irrigation? (BP)

2. a) Who has benefitted, and to what extent, from BHA-supported watershed
rehabilitation and small-scale irrigation investments? (SE)
b) Have these investments demonstrated positive impacts for key indicators of food
security, nutrition, and resilience of households? (Key SE)
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RESEARCH QUESTIONS é (cont d. )

3. (a) What are the differences of observed outcomes across different implementing
partners? (b) What factors appear to influence achievement of positive outcomes
and (early) sustainability of PSNP irrigation investments? (BP(a); SE(b))

4. What is the cost-effectiveness of irrigation investments, directly through assets

and income and indirectly through more diverse foods available in local markets
VS. recurrent operation and maintenance costs?

5. In terms of sustaining improvements to nutrition/resilience, what programmatic
approaches can be added, or in what way can existing approaches be

strengthened to maximize the effectiveness of watershed and of SSI
Investments?
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STUDY WATERSF

REST watershed
WV watersheds
Q O Geralakole WS
(G
Feresmay
Lawber Qo aye
Thgsty
Rasa Janem_. ) o CRS watersheds
AnfRara
nishan,
Gara Lafto Sororo Goro'Gerbi a N
L Homecho Rehana then Respog) ) sodali Region
/ s
Tilik\yenz
Didimtu
Ganwuha @ Ija Bo‘wa
FH watersheds
Watersheds
\ Muge [ Qualitative analysis
Avevet [ | Biophysical analysis

Zeroawido| || Both qualitative and biophysical
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Sno|Watersheds Area (ha) Type of .
Interventions
I|Relief Society of Tigray (REST)
1Feresmay 7664 14
ll|ICatholic Relief Services (CRS)
1Bereka 484 6
2Garalakole 440 4
3Didimtu 406 6
4llja Bowa 65 5
Il |World Vision (WV)
1iLaweber 1051 10
2Qolaye 770 9
3Qedelit 94(Q 11
4Rasalaneta 67764
5GoroGerbi 4853
6/GaralaftoSororo 316§
7HomechoRehana 27738
IV |[Food for the Hungry (FH)
1Zergawido 4843 14
2Ganwuha 190C 12
3Tilikwenz 2265 8
4Muge 8497
5Avevet 2664
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Methodology i Data (1)

A Qualitative Data
I Key informant Interviews (KIIS)
A 16 with national stakeholders
A 10 group interview with local
| mpl ement ors and
I Focus Group Discussions (FGDs)
A 19 with PSNP beneficiaries

A 1 with non- beneficiaries
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Men and women participants of FGDs

25 22 47

Dire Dawsa 19 20 39

Babile 17 18 35

Kurfa 19 18 37

Chele

Gemechis 14 15 29

Total 94 03 187
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Methodology i Data (2)

A Quantitative Data

_ PSNP woredas and their match with BHA intervention
I PSNP4 data collected in 2016, 2018 and

2021 BHA non-BHA
A A total of 66 woredas covered by PSNP4 woredas in| - woredas in
survey (21 BHA and 45 non-BHA). Three Re|on woredas PSNP datg PSNP data | woredas
kebeles per woreda & 28 HHs per kebele Tlgray 10 12 22
were randomly selected. We thus have 20
Amhara 4 18 22

information on 1,764 HHs from 63 BHA
kebeles and 3,780 HHs from 135 non-BHA
kebeles/areas.

A From both BHA and non-BHA woredas,
PSNP4 collected data from 5,443 rural HHS,
which was used in this analysis.

: 17
Oromia 7 15 22
54 21 45 66
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Methodology T Indicators & Models (1)

A Targeting beneficiaries: Participation in PSNP, PW SWC practice, and SSI practice

on own plot are outcome variables.
B, | T 60071 & o - Q phsB) and o pheslY

& PRE, m
> M, m

MODEL: We employ Random Effect Probit Model

Where @& 5is the unabsorbed latent variable, & represents participation in PSNP, PW SWC
practice, and SSI for household “Gand round o8Participation in the PSNP, PW SWC, and
Irrigation practice are binary outcome variables that take 1 if household participates in
watershed rehabilitation and irrigation practice and O otherwise.

R 7
INTERNATIONAL FOOD gg%g I L I g1 NORTH CAROLINA A&T
ICY RESEARCH INSTITUTE H

Wai INTERNATIONAL m

INSTITUTE

POLIC SEARCH INSTITUTE ~ International
I oble solutions for ending hunser ond bovery _VVater Management = INTERNATIONAL  RalNBES S T A TE UNIVERSITY

) USAID _\\’&HCIIDlKLAUG AGRILIFE

FROM THE AMERICAN PEOPLE INSTITUTE RESEARCH




FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Methodology T Indicators & Models (2)

A Food (in)security indicator(s): food gaps - the number of months (in the last 12 months) that
households had trouble meeting their food needs. The food gap values range from 0 to 12, with zero indicating
that households are fully food secure and 12 suggesting the worst food insecurity scenario.

MODEL: We employ a panel Poisson regression model (count data model).

A Nutrition indicator (s): daily per capita calorie intake of the household and the
Impact of the intervention is estimated using a random effect panel regression
model.

MODEL: We use a random effect panel to understand the nutritional outcome of
PSNP interventions.
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Resilience

= Several household and

individual level observable
variables were used to construct
the five key resilience indicators.

= Multiple Indicators and Multiple

Outcomes model (MIMIC) in a
framework of structural
equations is used to estimate
resilience capacity of the
household.

= Each pillar is individually

estimated using factor analysis of
the variables that make up the
dimension and constructed the
resilience index.

Resilience Pillars

Indicator variables

Food security (FS)

-Monthly per capita food expenditure
-No of months a household suffered from food shortages (food gap)

Access to
Basic services (ABS)

=1 if there 15 access to electricity

=1 if there 15 access to pied public water
=1 if there 15 access to daily market

=1 if there 15 access to primary school
=1 if there 15 cellphone coverage

=1 if there 15 access to roads in rainy times

Asset (A)

-Land size (ha) (per capita)
-TLU (Per capita)
-radio/tv ownership
-table/chair ownership

Social Safety Nets (S5N)

-Total amount 1n birr for all in kind payments (log)
-Total cash payment in birr (log)

-Remittance from relatives (log)
-Loan transfer (log)

Adaptive Capacity (AC)

=1 if household head has formal education (literate)
Dependency ratio (1nverse)
No of crop produced

=1 if household member is engaged in off-farm wage work or
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M et h O d O I O g y-- B | (@) p h yS | C al Climatic and biophysical input data

-
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Landsat imageries Hydro- Soill Farm
. . DEM
v climatic data type management
Image preprocessing
Overall approaches s | I ! ! !
. . . . - Data preprocessing and analysis
2 v
( N\
O B I O p hySICal SI m u | atlo n [ NDVI computation\ Image classification v ' v
' (19841 2020) (supervised)
ARemote sensing 20 JU e T puste model SWAT model
AB I I I \( Land use/Land cover »t >
v £
lophysical modeling prea average || L2 tseikand cover —
SWAT _NDVI _tlme serl_es . RUSLE factors mo e_
in the intervention estimations setup, calibration
area and validation
/ ! !
Annual Soll Baseline simulation with and without
h 4 loss estimation interventions
Evaluation v v
(Before and After 2008) Change detection analysis
. - Soil erosion/Sediment transport ~ Surface runoff generation
' Change In greenness Groundwater recharge - Annual soil loss
v
Scenario based simulatiand potential future watershed
interventions
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RQ.1: Program Implementation Approach --- FGD/KII ---(1)

C Design and implementation of the watershed development interventions were
guided by the PSNP Program Implementation Manual (PIM)

C Investment priorities, planning and implementation followed participatory

approach:

A Involving woreda food security task force, IPs

A Kebele watershed committee and extension personnel-identify sites and
activities to be implemented and share the plans with the public general
assembly

A The public provides feedback, series of assessments were undertaken to
prioritize needs of the community

A The planning stage ensures public participation, alsoyearly community needs

assessments
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RQ1: Targeting beneficiaries --- FGD/KII ---(2)

FGDs confirmed that the targeting had been fair and had followed a transparent process.
PSNP beneficiaries were identified through a participatory process based on criteria:
(1) asset ownership (i.e., land and livestock),

(2) crop productivity and income in the last three consecutive years, and

(3) size of household.

A Gender considerations: kebele watershed committees representing the voices of the
community

A Re-targeting processes is applied to correct possible inclusion and exclusion errors
A However, graduation from PSNP lacked clarity in the Amhara sites.
A

Econometric results also confirm qualitative findings on targeting (asset poor HHs., more female-
headed HHSs., vulnerable HHs to shocks, Hhswi t h mor e number of depe

A
A
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RQ1: Downstream water use (sustainability) ---FGD/KII ---(3)

C In 6 out of the 10 study sites, increased water availability has led to investment
In irrigation infrastructure

Interventions in rehabilitating the watersheds increased water discharge
Community benefited from improved access to water for drinking, domestic use,
and agricultural purposes

New springs developed in Garalakole and Avevet watersheds

In 9 of the 10 study sites, communities had access to tap water, and only in the
Lega Lafto Sororo watershed did they still rely on spring water for drinking and
domestic purposes.
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RQ1. BHA interventions and lrrigators

A The share of PSNP households in BHA that practice irrigation activities increased.

A After the BHA investment, the share of irrigator PSNP households increased to 11
percent in 2021 in BHA woreda while the average share of irrigators for other
groups remains constant and even decreases.

A Households in BHA woredas were more likely to participate in irrigation activities,
compared to non-BHA woredas.
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RQ1: Downstream water use (sustainability) ---Biophysical analyses

PART IRemote sensindpased vegetation greenness assessment

U Before and after intervention analysis
- Before intervention®y 19842007 & 2012016

- After interventionsA 20082020 & 20172020
U Vegetation enhancement during shock years due to interventions
- Drought years (based on rainfall and literatufg)Before (984, 1989, 1990), and after (2009,
2013 and 2015) intervention

U Impacts of interventions on vegetation greenness during wet and dry

Seasons

- Dry seaso®y, Nov¢ Feb
- Wet seasorA Jun- Sep
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PRE- AND POST-INTERVENTION ANALYSIS (FERESMAY WATERSHED)

0.8
07/ % change

ACCT || % change

o | 16% oo O 0 There is improvement in

vegetation greenness in the

| |

| |

| |
gos1 % i ’ T 11 i o treated area:
%zz t * ' ' | + ; A Postinterventions (2008
o U | $ |

B cor

| |

20%
- 0.6 1

Z,, T = 2020) compared to pre
01 J | ' Intervention(19842007)
00 | ; A ACCT and IRR improved the
071 9 change | RR 46 change | Watershed levp vegetation greenness 20
0.6 1 28% | 4% - 13% | % and 28%
3 0% lr e S Yoo A Watershedlevel analysis
§22 T{ i + + % | i ; revealed an overall
2. I . = + improvement in vegetation
o1l ' . ) T | greenness across the
00 ! ! watershed
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VEGETATION GREENNESS ENHANCEMENT: WET AND DRY SEASONS

0.6 - 0.6 -

ACCT % change sSwc % change
05 Wet = 9% & Dry = 21% 0.5 Wet = 9% & Dry = 13%
EEOA- ] EE 0.4 1 ]
S 03 S 03 0 Vegetation greenness enhancement
§o.z I H ;;3 02] during wet and dry seasons
01 01/ 0 There is up to 27% change in
0.0

- o 0.0 . - greenness at watershed scale
(S Wet ry .
during dry season

o

»
o
(2}

IRR % change Watershed leveds change
0.5 Wet = 19% & Dry = 26% 0.5 - Wet = -8% & Dry = 27%
S 0.4 1 S 04]
E - E 0.4 -
z Z
o 0.3 o 03
g o
0.2 S 0.2
2 E
0.1 0.1
0.0 . ; 0.0 T T
Wet Dry Wet Dry
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SUMMARY RESULT FOR SELECTED WATERSHEDS

Watershed area/implementer/type of treatment  Column A Column B Column C Column D Column E

a. Interventions implemented at the Bereka watershed by Catholic Relief Services

Area closure and catchmetreatment 0 3 3 -8 43
Irrigation interventions 14 8 19 6 52
Soil and water conservation practices 1 3 6 -5 40
Overall watershedevel assessment 1 3 6 -5 41
b. Interventions implemented at the Ganwuhwatershed by Food for the Hungry Column AChange in greenness from before interventions, XIB07, until after
interventions, 20082020 (%)
Area closure and catchment treatment 8 3 . -5 31 Column BChange in greenness from before interventions, 2@2IA6, until after
Irrigation interventions 0 17 15 1 18 interventions, 20122020 (%)
. . . ColumnC: Changen greennesgluring the dry seasonbefore interventions, 1984
Soil and water conservation practices 3 12 8 -12 24 2007, until after interventions,2008:2020(%)
Overall watershedevel assessment 5 8 9 -14 30 ColumnD: Changen greennessluringthe wet seasorbefore interventions,1984¢
] ) .. 2007, until after interventions,2008;2020(%)
¢. Interventions Implemented at the Lawber watershed by World Vision Column EChange in greenness for selected drought years before (1984, and 1991)
Area closure and catchment treatment 15 8 16 -4 52 and after (2009 and 2015) interventions (%)

Irrigation interventions - - = - -

Soil and water conservation practices 16 6 13 -9 64

Overall watershedevel assessment 10 6 15 6 49

d. Interventions implemented at the Feresmay Watershed by the Relief Society of Tigray

Area closure and catchment treatment 20 10 21 9 26

Irrigation interventions 28 4 26 19 41

Soil and water conservation practices 16 8 13 9 20 THI TEXAS A&M
AGRI LIFE

Overallwatershedlevel assessment 13 7 27 -8 14 éBO&H/I\IHﬁ RESEARCH
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PART lIBiophysical modeling
U Model setup, calibration and validation
U Baseline SWAT model simulation for BHA watersheds
U Model simulation with and with out interventions
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WATER BALANCE COMPONENTS BEFORE AND AFTER INTERVENTIONS, FERESMAY WATERSHED

Before Intervention  After Intervention Difference (Afteri Before)

AET (mm)

Elo-355

B 355 - 400
[ 400 - 450
[1450- 500
B 500 - 550
I 550 - 650

I 650 - 700
Difference (mm)

Hlo-i5

B 15-30
[J30-50
Bl 50-65
B s - 100

Actual ET (mm)

Soil water (mm)
o>
B 25 - so
B 50-75
I s - 100
- 00

Difference (mm)
=
[ s-s0
Bl so- 10

Soil water availability (mm)

Surface R (mm)
B 5150
I 150-200
[ 200-250
B 250-300
I 300-350

Difference (mm)
B -165--100
I -100--70
-70--30
H 0-0

Before intervention perioeb 19822007 After intervention period> 20082020

Surface runoff (mm)

O O Ground water recharge (mm)Sediment yield (t/haf)

O O

Before Intervention After Intervention Difference (Afteri Before)

RelativelyhighactualETmainlyin irrigationinterventionarea
Soil water content is also enhanced while surface runoff
reduced

Sedimentyieldis reducedin someof the subbasins
Groundwater rechargeenhancedin Northern and northwest

partsof the watershed
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