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MacDonald and Davies 2004, Technical Report WC/00/33, Natural
Environment Research Council, British Geological Survey
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Jackson et al. (2005) Trading Water for Carbon with Biological Carbon
Sequestration. Science 310: 1944 1947



Change in Annual Runoff (%)

Decline In streamflow

Years 6-10
155 mml/yr
(42% of streamflow)

Years 10-20:
227 mm/yr
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Jackson et al. (2005) Trading Water for Carbon with Biological Carbon
Sequestration. Science 310: 1944 1947
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P. Mpeketula, PhD 2016, from S. Snapp, Michigan State University, preliminary findings
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Degraded Soils - Field Burning
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START: Discuss with farmars

farmers interested

suctessful system

5. Do field triaks
Er=,

7. Use 523,
24 or 5T

A Guide for Using Green Manure/Cover Crops to Improve —
2 . Use aH, ,

the Food Security of Smallholder Farmers 25, Cowpeas, 28, | aga 569, 570,

Are any grain Baan & mungbean 573,574, 578,
legumes widaly 574, 580 & 585

Roland Bunch ~onzumad?

F e Pigeon paas 38, Us2 30 ar
= i ped | T2 See#26 &
£

Pagnuis & bambara | 40 Use 593 &
groungnuis | see#ed

http://www.fao.org/ag/ca/ca publications/restoring the_soil.pdf
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23. Dispersed shade.

AlooKkopTiLopEVA OKLA avadEpeTal o Eva KAAuppa dwg dévipo (mepimou 15% wg 20% okLd) mou Statnpeitot mavw amnod éva mMedio oTIC TPOTIKEC TIESLVEC. &
OLUTEC TLG TIEPLOXEG, N {E0TN TOU UECNUEPLOU ELVAL TOCO £VTOVN TIOU OAOL aokioioTa KAAALEPYELEG OTAUATHOEL VoL UEAVETAL yLa SUO 1) TPELG WPEC OTN HESN TNC
nuépag. Mwa ehadpld okid Ba Snuloupynoet Eva eUVOTKO KPOTIEPLBAAAOV TTOU UITOPEL VOl AUENOEL TNV AOS00nN TwV KAAALEPYELWV Kot Tiepimou 40%.
Erotnpovika netpapata €xouv Seifel 6TLTo 15% okLd Ba augnoeL emiong TV KAAALEPYNTLKNA TTEPLOSO TWV KAAALEPYELWY ATIO TOUAAXLOTOV pla eBSopadan
600. Auto cupfaivel ylati pe TV LElwPEVN Beppokpacio KATw amnod ta SEVIpa, TOGO 0 PUBLLOG TNG EEATILONG KAL TO TTOCOOTO SLamvonG Peltwvovtal. Q¢ ek
TOUTOU, TO XWO OTEYVWVEL TILO APy A ETUTPETIOVTOC TNV AVATTTUEN TwV pUTWVY TAEoV. alwTtou oto £6adog Kaiel, eniong, amo mo apyd. Autég oL dtadopeg
OUXVQA ONUOvouV OTL OL aypOTEG UIOPOUV, YLa TIOPASELYMA, TNV KaAALEpyEeLa apafBoaoitou avti yia to copyo.

To 6delog yLa TIg KAAALEPYELEG ATIO TA SEVTPA OKLA TIOPEXEL Lot Win win Kataotaon. EKTog amo tn BeAtiwon Tng anddoong Twv KaAALEPYELWY, Ta SEVTpA
pmopouv va mapayouv dpolta, Euleia, kKauodfuha, puoikd putoddpuaka, A / KaL Tn yovipuotnta tou edddous. OAa autd Ta TAEOVEKTALOTO EPXOVTAL UE
NV anmAni KOotog TnG pUTELONG TWV SEVIPWY, TNV TPOOTAGCLA TOUG yLa €va 1} U0 Xpovia amo {wa (CUUMEPAAUBAVOUEVWY TWV TEPULTEC), KAl TO KAASEUA TOUG
pia dopa to xpovo (1 Suo Ppopég To xpovo, av UTLAPXouV SU0 BpoxXePES EMOXEC). AKOLN Kal TO KAASEA TpoodEPEL Eva OPENOC YLOL TLG OLKOYEVELEG, ETTELOA N
KOWWGOEUAQ TTOU TTAPAYOVTAL LLE OLUTOV TOV TPOTIO OUVHBWG amattel Alyotepn pyacia amnod tnv Komr Kal LeTadopd KAuooEUAwWY amo pakplva daon.

Ta meploooOTEPA CUOTHHATA SLOTIOPAG OKLA artoteAouvTal amno §évdpa mou ¢utelTNKaAV 8 €W 12 m petaty toug o kABe kateBuUvoN, SnLoupywVTaG EVa
mAnBuopod mepinou 64 150 Sévrpa / ektaplo. Eav pévo Odpvol mou xpnotpomnoteitat (ylo mapadelypa, ylo tThv mapoxr] okl o XapnAng kaAALEpyeLla
Aaxavikwy), n andotacn Uopel va eivatl povo 1,5 éwg 2,5 m petafd toug Bapvouc. Gm / CCS xpnotuomnoteital pe autdv tov Tpomo nephapBdavouy ta
pruZéhla meplotépl (Cajanus cajan) kat tephrosia (elte Tephrosia vogelii 4 T candida). Aleontappéva cuotrpata §€vtpo Ba MapEXEL EMIONG ONUOVTLKA
pooTacio and TIg EMMTWOELG TNG UTIEPBEPAVONG Tou TTAaVATH. KaBwg o kalpog yivetal Beppudtepog, Ta Sévtpa punmopouv va kAadsutoUv Alyo Alyotepo,
SNULOUPYWVTOG £TOL TLG IOLEG EUVOIKEG BEPOKPATLES YLA TG TTAPAKATW TOUG KAAALEPYELEC. MnyaiveTe oto # 24.
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amfpmn Sole maize + recommended fertilizer

==ff)== Doubled-up pigeon pea rotation + %; fertilizer
Maize yield

Fertilizer

Profit efficiency

L=, USAID Protein yield
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Leaves from the trees
enrich the soil and help Trees absorb carbon
keep it moist. dioxide from the air.

Trees provide
\\ firewood, timber

and sometimes have
' medicinal properties.

Trees provide \
fodder for the .
animals. >

The farmer gets
milk, fruit and
other food from
the farm.

Manure from
animals is used
for crops and trees.

Trees stabilise the
ground and reduce
soil erosion.

Nitrogen fixed
by the trees
benefits the crops.

=" JSAID

FROM THE AMERICAN PEOPLE




FEED:FUTURE

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

Eis

Aokt
o
gumre i

FARMER MANAGED
NATURAL REGENERATION

Sosola, B.G., A.O. Mulwafu, B. Nyoka, J. Njoloma and S. Mn’'gomba (2016)
) Farmer Managed Natural Regeneration: Trainers’ Guide for Extension
" USAID g g

: o) S e N Workers and Farmers and in Malawi, World Agroforestry Centre, Lilongwe,
ONAL D! .
Malawi.
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Silvopastoralist practices in Malawi

Intentional combination of trees, forage and livestock
Managed as a single integrated practice

Perennial grasses and/or grass-legume mixes are
planted between trees for livestock pasture
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!é)' w 5 FROM THE AMERICAN PEOPLE




Acronymn and Abbreviation Quiz !!!
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L FAO Soil Carbon Differénce 2015 -1990
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P. Mpeketula, PhD 2016, Michigan State University, from S. Snapp



Trees, Grass (cover)

Contours
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Extra CO,

* Heat lamps

* N Fertilizer
Sprinklers (extra rain)
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Soil Carbon Data for LDCs is Scarce
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Conclusions re tropical forestation:
What can be achieved hydrologically? - 2

£

Uldarico Pad e\cio,;;
(Philippines)-

Positive trade-off between
changes in plant water use
and soll infiltration after
reforesting degraded land
appears possible.

Flow improvements greatest
In highly degraded areas
with high rainfall.

Field experiments for better
model parametrization (tree
species, age) and regional
analyses required for more
realistic assessments.



“Drought-prone areas should be made less vulnerable to drought-
associated problems through soil moisture conservation measures,
water harvesting practices, minimisation of evaporation losses,
development of the ground water potential including recharging and
the transfer of surface water from surplus areas where feasible and
appropriate. Pastures, forestry or other modes of development
which are relatively less water demanding should be encouraged. In
planning water resource development projects, the needs of
drought-prone areas should be given priority.”” (Government of
India, 2002, National Water Policy)

éé STATI 40%
o~ 1 USAI D Calder (2007). Forests and water—Ensuring forest benefits outweigh water costs.
; FROM THE AMERICAN PEOPLE Forest Ecology and Management. 251(110-120)






