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PRIMARY RESEARCH ARTICLE

Multi-century tree-ring precipitation record reveals increasing
frequency of extreme dry events in the upper Blue Nile River
catchment

Mulugeta Mokria g, Aster Gebrekirstos, Abrham Abiyu, Meine Van Noordwijk, Achim Brauning
20N+

£
£
:
2
g

Il .4 rainfall (mm)
- 5-year miving averag

m ‘ W\ | [ |.\‘| 'l*|“ i 1r

1800 1836 1872 1908 1944 1980 2016
Years

First published: 16 July 2017 | https://doi.org/10.1111/gcb.13

. 36°30°0" 37°00" 37°300" 38°00" 38°300" 39°0'0" 39°30'0" 40°00"
o i 1 P a— 7 PamafarniTier: o
3 Legend 3
) e F
= [CJETH_Zone | ¢o 10N
Lo s Study sites | ™

GMS

CRU_RGP!

Lake

Elevation

13°00

B

[ —
13°00

12°300"

20N

12°30'0"

..... 30
. ol
5 % SH B
. — H 13
o~
AR, o SRR T RN T e Y M 10N
Z
)
N 5 2,
of §0eS
:9"“ 0 mi]'g
* i ~e= ° Pas
! L A §83255335338:88 | E
25 50 75 100km © Months i Yow

FIGURE 5 Spatial correlations between
TANA chronology and June-September
rainfall (a) and mean maximum temperature

(b) for the period 1901-2014
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Sustainability 2018, 10(8), 2722; https://doi.org/10.3390/su10082722

Article
Local Agroforestry Practices for Food and Nutrition Security of

Smallholder Farm Households in Southwestern Ethiopia

Omarsherif Jemal 1" &© Daniel Callo-Concha 1 &8'© and Meine Van Noordwijk 23 &

In Yayu multipurpose-trees-on-farmlands are used =
mainly for food production, multistorey-coffee-
system for income-generation, and homegardens
for both. In total, 80 edible species were identified
across all AFPs, with 55 being primarily cultivated for
household food supply. Generally, household income
emanates from four major sources, multistorey-
coffee-system (60%), homegarden (18%),
multipurpose-trees-on-farmlands (13%), and off-farm
activities (11%).

-




CO-INVESTMENT
IN ECOSYSTEM SERVICES

Climate-Smart | =%
Landscapes: |

Multifunctionality in Practice 3 Wlk
ITNY: -~
| J 4 = L5
PR
V| B | —
¢ =
y A r Y .
ot ALY
7l LTI SO A

= SUSTAINABLE DEVELOPMENT
THROUGH TREES ON FARMS:
agroforestry in its fifth decade
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-Section lll, 9 chapters on policy relevance:
Small islands, disaster avoidance, community forestry,
energy transformations, nature-based water

management, AF policy, ES enhancement, methods,
SDG synergy

Section Il, 6 iconic landscape transformations:

Shinyanga, Niger, Sumberjaya, Baoshan, Bundelkhand,
Restoration in Brazil

4w ©.. Section |, 6 chapters on science foundations:
SUSTAINABLE DEVELOPMENT Agroforestry concepts, trees, tree domestication,
THROUGH TREES ONFARMS: 4|5 tree-soil-crop interactions, regional trees-on-
agroforestry in its fifth decade
Wl ek AN farm patterns
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Vegetation: 5 Land use

Rights, incentives, motivation
structure/func- decisions re %
tion attributes forests and trees

*Eco hydrological
functions =» row

regime 9 watershed functions °
& relevant metrics

Table 17.2 '
Watershed

AFZ stakeholders, SDGs
Table 17.1 Interventions: policy

Weform, public-private-
partnerships, co-
investment, PES-
prototypes. Fig. 17.12 V)

Performance-based contracts
Biophysical, Social,
Economic contexts

AF3
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http://www.worldagroforestry.org/sd/

environmental-services/PES
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Marketable
goods & services

Land is used by people to
satisfy their own needs within
emerging local institutions,
but once tkey ﬁnd external
markets for products and
services, this fccds back to
their land use decisions

Institutions

Marketable goods
~Lanc use m-ps e
i ‘ People are complex entities.
| identing Their decisions on how they
(iRt e manage their land are influenced
beeeene - Emterprse by many aspects of ‘well-being’
oo > Social reations and regulated by institutions
F--» income
-~ A




http://www.worldagroforestry.org/sd/
environmental-services/PES
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Negotiation-support toolkit

g landscapes

Tor learnin
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http://
www.worldagroforestry.org/
downloads/publications/
PDFs/B17645.PDF

WORLD AGROFORESTRY CENTRE

Southeast Aza Regional Program

Section 1. Understanding context:

multifunctional landscape mosaics

dParticipatory landscape appraisal (PaLA)

dParticipatory analysis of poverty, livelihoods
and environment dynamics (PAPolLD)

dRapid appraisal of drivers of land-use change
(DriLUC)

Section 2. Lives, land use and livelihoods: trees,

agroforestry technology and markets

Section 3. Landscape: ecosystem services,

trade-offs

Section 4. Transformations: governance, rights

Section 5. Negotiation support as process
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Avoid negative effects on

nature-based pathways
while pursuing others
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Cultural, relational
Provisioning

\_Intergenerational transfers




Decisions are made in and
about social-ecological systems

Key decisions imply:

x(
QO(\S J Accepted/avoided
damage

[ Conservation/restoration
(co-)investment

Q
*80 . W Benefit distribution &
S 2 rights to manage/convert/
§ 2 appropriate/control
g B

Intergenerational transfers

‘Value concepts’ derive within and
about social-ecological systems

Value can refer to:

Life on the planet as principle
Existence of diversity & its history
Source of inspiration, admiration, art
Sense of place, identity, heritage
Functioning social-ecological systems
Components thereof, e.g. vegetation
Specific plants or animals therein
Physical security from floods, landslides
Food + energy + water provisioning
Human health, disease control
Human livelihoods within SES
Avoided costs of technical substitution
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Minimum configuration for Payments for Environmental Services (PES)

I Targeted! landscapes:
: Individual? or group3-based
land users4/owners>

301

Land use® and land cover’
change (divergent® from
business-as-usual® scenario?)

Product value chains



Six dimensions (A...F) in which “co-investment” can seek synergy and efficiency beyond “pure PES”

Rules for resource access, tenure,
land use plans, rights to pollute, «
use water, modify forests, emit C \ »
Polycentric Policy Mix Sharine knowledee and motiva- Targeted?! landscapes:
& governance systems & & === |ndividual? or group3-based

tion as part of common but ; E
) ) N land users*/owners
differentiated responsibility

]
| t
Funds and investment for I ‘

mainstream development :
6 7
F “PES” funds to invest in natural + | Landuse "f‘”d Iand8cover
Mainstream human + social capital to shift to : b c!'lange (d|verglt:nt frOrT‘ 5
development, other alternate state of land use & ES; , business-as-usual® scenario?) )
SDGs, GDP* recurrent opportunity cost offsets

C Product value chains
ES beneficiaries / external stake-holders of

SDG 6, 13, 14, 15 / Green accounting




