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F R A M I N G

Why we are here

Climate action is almost entirely focused on greenhouse gases, and that focus is 

incomplete. Landscapes regulate climate themselves. Through vegetation, soils, and 

moisture, small water cycles turn solar energy into evapotranspiration, cooling the 

land and recycling rainfall. Where degradation has broken them, land turns into a 

boiling plate.

Restoring small water cycles is climate action, with direct 

consequences for biodiversity and health.

Manageable

Land and water decisions people 

already make

Local

Acted on where people live and 

farm

Fast

Effects within seasons, not 

decades

Measurable

Temperature, soil moisture, 

greenness



A G E N D A

Today

1 Welcome and recap

Where we landed at the 2nd roundtable

2 Four presentations

Universität Zürich · Acacia Water · WOCAT · Henk Ovink

3 The narrative, and where we tell it

4 A home online, and the connection to the ground

Making the network findable and putting it to work

5 The roadmap
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Recap from the 2nd roundtable

1
Half-moon bunds cooling the land

Sander de Haas · Justdiggit

660,000 bunds dug across sub-Saharan Africa. 

Satellite data shows soil 7-13% wetter, 23-41% greener, and 0.4-0.5°C cooler.

2
Small water cycles in ESIA

Alex Puisais · NCEA (Netherlands Commission for Environmental 
Assessment)

The role that Small Water Cycles can play in Environment and Social Impact Assessment (ESIA). 

The Mont Nimba ESIA case (iron ore mining) showed that gap. 

New update: NCEA and the World Bank are already discussing how to bring small water cycles into 

the IFC Performance Standards. 

3
The Veluwe water balance

Stefan Dekker · Utrecht University, Recharge

Around 60% of precipitation evaporates, but measuring evapotranspiration accurately is still 

challenging. The Recharge project now shows early result that different forest types respond to 

droughts differently: relevant information for small water cycle restoration. 

4
Evapotranspiration and soil moisture

Theo Brandsma · KNMI, OogVoorDroog

The Netherlands has no operational network for actual evapotranspiration or soil moisture, which 

weakens water decisions and fire response. OogVoorDroog is building one.

5
Water harvesting and temperature

Giulio Castelli · Water Harvesting Lab, Florence

Research from Tunisia, Ethiopia, and Tanzania all point the same way. Increased tree cover and 

water harvesting drops land surface temperature significantly.

R e a d  f u l l  r e c a p  h e r e :



W H A T  W E  C O N C L U D E D

The effects are measurable, and they show 
up within seasons.

Local and meso-scale

This is not global climate modelling from 

the bottom up. It is what can be managed, 

measured, and acted on where people live 

and farm.

Livelihoods in the frame

Heat stress on farming communities is 

already severe. A roadmap that skips the 

human dimension will not land with the 

people doing the work.

From evidence to a roadmap

A community of practice, agendas shaped in 

policy and science, the climate debate 

including COP, and pilots shown as climate 

action.



02
Presentations

Maarten Eppinga  ·  Universität Zürich

Towards restoration of forest patches in Aruba

Tessa van Hateren  ·  Acacia Water

Soil moisture, the next step in water management

Hanspeter Liniger & Jovana Askrabic  ·  WOCAT

Hot Earth Campaign and the small water cycle

Henk Ovink

Recap from Stockholm World Water Week, and the knowledge gap



T h e  W e a t h e r  M a k e r s

Gijs Bosman

Strategic Evaporation 
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Maarten Eppinga

Towards restoration of forest patches in Aruba



Toward the restoration of dry tropical forest patches 
in Aruba, southern Caribbean

Maarten Eppinga, University of Zurich

Eric Mijts, University of Aruba

Ban Lanta y Planta, Trees for Aruba / Aruba Conservation Foundation

Camille Delavaux & Stefan Dekker, NIOO-KNAW (NL)

Theory: Jim Bever, Theo Michaels (University of Kansas)



(Sub-)tropical dry forests
• Found in regions with annual temperature > 17°C, 

annual prec. 250-2000 mm, 1< PET:Prec < 2 

• Provide the habitat for the majority of Caribbean 
terrestrial biodiversity 

• Are among the most threatened types of tropical 
forests in the world (< 10% left in many countries)

• Provide important ecosystem services to humans: 
• freshwater supply, flood control, climate 

regulation, erosion control and soil fertility 
maintenance, scenic beauty

• Hence, there is an urgent need to conserve and 
restore Caribbean tropical dry forest ecosystems

CARMABI (Christoffelpark.org) 

(Sub-)tropical dry forest 
distribution in Latin America 
& the Caribbean                    
(Willis et al. 2014)



History of Caribbean dry forests
• Early Holocene (10,000 – 7,000 y BP): 

Caribbean climate becomes warmer and 
wetter → good conditions for forest 
growth

Environmental 
conditions

Forest 
extent

Ecological feedback theory 

• Mid Holocene (7,000 – 3,000 y BP): 
Caribbean islands develop near uniform 
cover of mesic forests

• Late Holocene (3,000 – 500 y BP): 
Caribbean climate becomes dryer –
forest cover uniform, but shifts toward 
dry tropical forest species

• Modern times (500 – 150 y BP): Tropical 
dry forest degradation due to stressors: 
1) Deforestation by European colonial 
powers; 2) Periods of drought in Little Ice 
Age

• Present day (P):                                                       
Difficult to restore tropical dry forest 
ecosystems; interventions yield mixed 
success



Critical
tree cover

? ? ? ? ?



Nucleation theory explains how to leverage positive 
feedbacks in ecological restoration

Michaels et al., Ecology, 2020; 
Michaels et al., Bull. Ecol. Soc. Am. 2022
Michaels et al., Restoration Ecology 2024
Eppinga et al., Ecological Applications 2023



Proposed research project
Steps1-3: Quantify 
the strength of 
vegetation-
environment 
feedbacks in 
southern Caribbean 
tropical dry forests

Steps 4-5: 
Leverage these 
feedbacks in the 
design of efficient 
and effective 
forest restoration 
strategies



Summary
• In challenging environments, positive forest-

environment feedbacks may explain mixed 
success of past restoration efforts.

• However, nucleation theory suggests that local 
feedbacks (individual root zone/canopy scale) 
can also be leveraged in restoration, by 
introducing patches above a critical size

• While theory has been tested in grasslands, now 
we would like to test it in Caribbean ecosystems, 
using field observations, experiments and 
nucleation/feedback modelling

• Our aim is to generate site-specific insights into 
the potential for nucleation as an active 
restoration strategy 
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Tessa van Hateren

Soil moisture, the next step in water management



Soil moisture – the next step in 
water management



Soil moisture

▪ Unsaturated zone

▪ Key parameter for relation 
between groundwater and 
atmosphere
▪ Influences chemistry, water 

availability and soil strength
▪ Dictates groundwater flow via 

groundwater recharge
▪ Is an essential link in rainfall-runoff 

process
▪ Determines functioning of 

agricultural- and ecosystems
image from D. Or, ETHZ



Soil moisture in water management

▪ Some problems that require consideration of the soil 
moisture

▪ Soil subsidence
▪ Drought​
▪ Dike stability​
▪ Water quality issues



What are we working on?

▪ Food security
▪ Soil moisture – vegetation interactions
▪ Precipitation peak management

▪ Preservation of subsurface elements
▪ Soil moisture – soil chemistry interactions



Rainfall peak management



Improve irrigation efficiency 




