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Artificial grassed water‘way constructed along a boundary of two different farmers to drain off excess ruﬁ-off (Paul Kahiga (8444-00300
Nairobi-Kenya))

Artificial Grassed Waterway (KeHw)
Grassed waterways

TOZOPXOWIONT BAVIPLLIN/I

Artificial grassed waterways are constructed waterways established for transportation
of concentrated flow at safe velocities using adequate vegetation.

Grassed waterways are natural or constructed channels established for transport of
concentrated flow at safe velocities using adequate vegetation. They are ﬁenerally broad and
shallow by design to move surface water across farms without causing soil erosion. The
vegetative cover slows the water flow, minimizing channel surface erosion. When progerly
constructed, grassed waterways can safely transport large water flows down slope. These
waterways can also be used as outlets for water released from contoured and terraced
systems and from diverted channels. This practice reduces sedimentation of nearby water
bodies and pollutants in runoff.

Purpose of the Technology: In Embu District, waterways are constructed to act both as a
channel of disposing run-off into the river and a foot path. The type of vegetation that is used
in this district is fodder grass called paspalum. They are used on slopes of less than 20% and
where flow velocities do not exceed 1.8 m/s. They are also suitable in areas where rainfall
intensities are high and excess run-off is frequent, such as slopes in humid regions, in semi-
arid or arid regions where soil infiltration rates are low and run-off is concentrated, where
cultivated fields have been treated with various types of terracing systems and drainage is
necessary and on non-cultivated lands to connect run-off drainage structures such as
diversions, cut-off ditches. Advantages of grassed waterways include flood damage prevention;
erosion control; aesthetic value; water quality improvement; design based on

Baiipwunn: Embu North District, Eastern
Province, KeHn

landowner's/farmer’s experience; soluble contaminant flow retardation; and dispersion of AYH WWUHXXWUAMIBHA XamMmparacaH TexXHonoru
concentrated flow, thereby minimizing gully erosion. H3BTPYY/IC3H raspbliH TOO:
Establishment / maintenance activities and inputs: Limitations of this practice include the COHIrOCOH 6aiipLUNYYAbIH ra3ap3ViiH
cost of installation (e.g., grading slopes and vegetation establishment), loss of acreage for Xon6onT pyyA P3Y
asture or crops and the variability of effectiveness due to the uncertainty of runoff rate and o 37.49492, -0.47167

requency. Disadvantages of a grassed waterway include working around it with farm

equipment, vegetative %:owth may be troublesome and the depth of the waterway limits it as .

a tile drainage outlet. The construction of the waterway will depend on the soil’s erosive TexHOIoruiAH TapxanT: rasap 433p Xvrj
potential. For example, a shallower waterway will result in an area with more erodible soil. TapxcaH (approx. 1-10 km2)

Depending on the equipment and labor costs, grading, seed and fertilizer selected, the cost of
establishing grassed waterways will vary. However in most cases where no additional
structures are constructed on the waterway, grassed waterways are cheap to construct.
Potential returns include fodder for feeding the farmers animals which is very common in .
Embu North District. X3parKUnTuniiH orHoo:

TycraiA xaMmraananTtTai rasap HyTarT?:

HyTarwyynnsiH Tepen
Fa3ap awmrnaryzblH caHaaunnraap
YnamxnanTt cCUCTeMUAH X3¢ar (> 50 xwn)
Typwnnt/cyaanraaHsl yp AyH
lafHbl TOCON/XOTON66PUIAH
L3MXK3ITINM3P
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Artificial grasséd waterway planted along a boundary of two farms to drain water to the river (Paul Kahiga (8444-00300 Nairobi-Kenya))

TEXHO VIH AHTUIAN

YHAC3H 30pUnro

YANABIPANNIAT CaliKpyynax

raspblH OPOVTALIT 6yypyynax, CIPruiinaX, HOXeH C3prasx
3KOCMCTEMMIT XaMraanax
CaB raspbIr xamraanax (ycHbl 3x/ roNbIH ajar.
xocnyynax
61ONOTNIAH TOPeN 3YWANIAr xamraanax / caxpyynax
raMLriAH 3pCAanNIAr byypyynax
YYP aMbCrafiblH eepunenT/ sKCTpUM b6aingan 6010H TyyHUIA
Heneenen facaH 30XMLOX
YYP aMbCranbiH 8epunentT, TYYHUA yp Heneer baracrax

VP almnrtait 34MInH 3acrniii Heneer 6uii 6oarox
HUIAMZ, Y3YYA3X VP Heneer 6uii 6oarox

Fa3pbIH OPOTONTOM X01600TOM 30pUSITO
raspblH JOPONTNIOOC YpbAYUNAH CIPrUAnax
[a3pblH JOPOUTABLIT Byypyynax
XyUT3/1 JOPOVTCOH ra3pbir HOXeH C3Praax/ carxpyynax
raspblH JOPOVTONA AacaH 30XMULIOX
xon6orgonryi

I'T™M 6ynar

o YOKyynanTblH MeHeXMeHT (yCaH xaHramx, yc 3alinyynant 33par.)
e YCHbI ypcay, 30xuLyynax 6010H canaanax

® rajaprbiH yCHbl MeHEXMEHT (bynar, rof, Hyyp, TOHIUC MX M3T)

lasap awwvrnant

TapuanaHruiii Tan6ai

/g e Har HacT yp Tapuva: yp Tapvia - 3pA3H3 LUVLL, TIX33MNAH
) - Bycaz TexXHONornTom

ypraman - yeTaH, XYHCHWUIA HOroo - HaBYUT ypraman (canar,
6ariuaa, byyuaii, bycaa)
e Moz, ceer Tapux
Xung ypraman yprax yampabiH T00: 1

YcaH xaHramx

balranwiiH ycanraatari
baliranuiin/ycanraaTai apra XoCo/iicoH
6ypaH ycanraaTali

[JopoliTonbiH Tepen
“fffd“dg Xepc ycaap 3BApax - Wt: XepcHuli raaaprbiH yraaraan

MM apra xamx>33

ArpoHOMMIAH apra Xama3 - A1: Ypraman/ xepceH 6ypxaBuy,
%% A3: XepcHuii ragaprbir carxpyynax (A 3.1: Tar 6onoscpyynant)

TEXHVIKUIH 3YPAT

TexXHVKWIH Y3YYNaATYyY,,
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The technical drawing on the left shows a typical artificial grassed
water way. Farmers plant grass along a pathway that acts as a both
foot path and waterway to drain runoff from the main crop land along
a drainage channel. Some times it is constructed along a boundary
between to farms. As water flows down the slope through the grassed
water way, the soil particles are filtered by the grass.

Location: Embu North District. Eastern
Date: 02/09/2011

Technical knowledge required for field staff / advisors: low
Technical knowledge required for land users: moderate

Main technical functions: improvement of ground cover
Secondary technical functions: increase of surface roughness

Better crop cover

Material/ species: Fodder grass
Quantity/ density: t/ha
Remarks: scattered

Zero tillage / no-till
Material/ species: Planting hole is made only where the grass is
planted

Drawn by: W.Nguru
Checked by: P.Rahiga
Dept: SWEED-JKUA

Author: Paul Kahiga, 62000-00200, Nairobi

BUI BOITOX BA APYUNAX: YT AXVINATAA, MATEPVIATT BA 3APZAT

MaTepman, 3apA/iblH TOOUO0O

e TOOLOONCOH 3apAnyya:

e 3apaan Toouoxoz awmrnacaH santot: Kshs

e BantoTbliH xaHW (am.gon): 1 am.gon = 100.0 Kshs

e Har eApuiiH axXunnyHbl XeAeMep XeNncHUiA gyHaax: 2.50

3apaang Heneenex XaMrmiH Yyxan Xy4YuH 3ynnc
costs of grass seeds or plantings and labour during planting

X3apamKyy/K 3XN13X34 WaapAaaratan yin axunniaraa
1. Purchase of gras seeds (Xyrauaa / gastamx: None)

Buii 6onroxop Waapaaraax matepman 6a sapgan

Hwiat
H3rKuiiH yH3 v3ap,q,3n AV;'::;
3apA/ibiH H3p, Tepen Xawpkux HINK | Too Xamykaa (Kshs) 6\{::):::(:::51; [ ————
TenceH %
Xegenwviep 3px/AT
Planting grass |ha | 1.0 | 10.0 | 10.0 | 100.0
ToHor TexeepenmK
Tools |ha | 1.0 | 20.0 | 200 | 100.0
Tapvman matepuan
Grass seeds |ha | 1.0 | 25.0 25.0 100.0
TexHosorv 61in 60/roX HUAT YH3 epTer 55.0
TexHosorv 6uvi 60/1rox HAVT YH3 epTer, am.40/1/1ap 0.55
Apuwnraa, ypcran yinn axunnaraa
1. Reseeding (Xyrauaa / gaBtamx: 1)
2. Replanting of grass vines (Xyrauaa / gaBtamx: 1)
Apuwnnraa, ypcran yin axxunnaraaHg waapgaraax matepuan 6a sapgan
H3mKWiAH YH3 v3ap,q,fn e AVI:;-"’:;
3apAsibiH H3p, Tepen X3VDKUX HIMK Too xamKa3 (Kshs) OYpPUIAH HNIAT AWMFRAr iR
epter (Kshs) TenceH %
Xeaenwviep 3pxs3nT
Reseeding 10m 1.0 2.5 2.5 100.0
Replanting of grass vines 500, 1.0 2.5 2.5 100.0
TexHONMOruiH apuwiraal/ypcran yiin akxunaraaHg waapaarfaax HAAT YHI epTer 5.0
TexHosomm ap4wiax 6a ypcraa axibiH HUAT YH3 epTer, aMm.40/11ap 0.05

BAVITAINNH HBXLeN
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Xunuiin gyHaax xyp TyHaac
<250 mm
251-500 mm
501-750 mm
751-1,000 mm

1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy

xaBTrar (0-2 %)

6ara 33par Hanyy (3-5 %)
AYHZ 33p3r Hanyy (6-10 %)

xaBru (11-15 %)

Hanyy (16-30 %)

nx Hanyy (31-60 %)

aru, Hanyy (>60 %)

XepcHwuii 3y3aaH
MaLl HUMRH (0-20 cm)
HUMMH (21-50 cm)

AYHZ 33p3r 3y3aaH (51-80 cv)

3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

T'YHWIA yCHBI TYBLUMH
rajapraac
<5m

5-50 m
>50m™m

3ynuviiH oNoH SH3 6angan
WX

AYHA 33par
Bara

Arpo-yyp ambcranbiH 6yc
Ynmrnar

yqnnrnar
xarac xyypam
Xyypari

FapaprbiH xan63p
T3rw eHaepner / tan
Hypyy
YY/NbIH 3HMP

LOB TONTOZ4
631
XOHA W

XepcHuii 6yTaL, (6HreH xepc)
6YAYYH/ XOHIeH (31C3pXar)
AyHAAX (3N1C3HLUPP,
LaBpaHuap)
HapWNH /XyHA, (LLaBapnar)

FagaprbiH yCHbI XYPT33MX
XaHrantrar

caviH
AyHA 33p3r
XaHranTryi/ 6anxryi

AMbApax OpYHbl ON10H SIH3
6angan
Nx

LYHA, 33p3T
bBara

Yyp aMbCranbiH Y3yyn3aTyya

Thermal climate class: tropics

[JanaliH TyBLUHe6eC A33LXN

eHAaep
0-100 A4.7.4. M.
101-500 g.7.4. m.
501-1,000 4.7.4 M.

1,001-1,500 4.7.4 M.
1,501-2,000 4.7.4 M.
2,001-2,500 g.7.4. m.
2,501-3,000 g.7.4. M.
3,001-4,000 g.7.4 m.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
pooltu > 20 cm)
6YAYYH/ XOHIeH (31CapXar)
AYHAAX (3N1C3HLPP,
LaBpaHuap)
HapWH /XyHA (LwaBapnar)

YcHbl yaHap

(6onoBcpyynaaryii)

CaiiH YaHapblH YHAHbI yC
MyYy YaHapblH YHAHbI yC
(Uu3B3pLUYYNIX
LaapanaraTai)

36BXOH rasap Tapl/lal'laHI'I/II7IH

3opuvynantaap awmrnax
(ycanraa)
awmrnax 601oMxXryi
YCHbI YaHap rax:

TexXHONOrnir H3BTPYY/ICIH
rYArap Hexuen
XOTrop Hexuen
xamaapanryr

©HreH XepcHUIA An3MarniiH
X3MXK33

nx (>3 %)
ayHa (1-3 %)

6ara (<1 %)

YCHbI aBOKUNTBIH
TYBLUVHWIAT OPYHbI acyyaan
raxk Toouaor yy?

Tuim

Yryn

YepuiiH gaBTaMx
Triim
Yryn

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

3ax 333/1UAH Ynr XxaHgnara
aMb 3yyx apra Xan63puiiH
(eepwuliree xaHrax)
XONMOr (aMbXupraa 6a
XyAangaans)
XyAangaa HarimaaHbl/ 3ax
333/1UIAH

CyypVIH 3CB3J1 HYYANNIAH
CyypbLuman
Xarac-Hyya3nuninH
HyyasnuiiH

©PpXUIAH 30puynanTtaap
alumrnax raspbiH Tanb6am
<0.5ra
0.5-1ra
1-2ra
2-5ra
5-15 ra
15-50 ra
50-100 ra
100-500 ra
500-1,000 ra
1,000-10,000 ra
> 10,000 ra
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OpnorbiH 6ycag 3X yycBap
Hwit opnorebiH 10 %-nac
A00LL
Hwit opnorbiH 10-50 %

HuiAT opnorbiH 50 %-mac g3

XyBb XYH 3€B3n 6ynryya
XyBb XYH / ©pX
6y13r / ONIOH HUATWIAH
XOPLLOO
aXWUATaH (KOMNaHW, 3acruinH
rasap)

X3amx33

6ara-xamxasHNniA
AYHA-X3MXK33HNN
TOM-X3MX33HWIA

YurH33131 6aiaNbiH TYBLUUH
H3H A4yy
anyy
AYHAAX
RIZGEENE]N
Mall YMH3313T

Xytic
3M3IT3N
3p3rTait

lasap emunen
TOPUIAH
KOMMaHM
H3rANNIAH/ TOCTOH
6ynar
XYBb XYH, ©MYNIAH
rPYNAMIYH
XyBb XYH, ©MUNIiH
rPYNAMITIN

Artificial Grassed Waterway

MexaHuIKoKyynanTbiH TYBLUVH
rap axun

epAnnH xecer

MeXaHUKXKcaH / MOTOPTOW

Hac
XYYX34
3anyyc
AYHA Hac
axvmMar Hac

[a3ap awwmrnax 3px
H33/1TT3M XYPTIX (30XNOH
6airyynantryiy)
HAMANNIAH X3N163P33p (30XMOH
bairyynantrai)
TYP33CUIiH Xan63p3sp

XyBb XYH

Yc awmrnax apx
HI3NTT3M XYPTIX (30XMOH
6ariryynantryii)
H3rAINIAH X3163P33P (30XMOH
bariryynantran)
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TYP33CUIH Xa163p33p
XYBb XYH

[>p 6yT3L, YANUNATIIHUA XYPTIIMIXK

3PYYN MIHA aayy L7 [ caitn
6onoBcpon aayy Y caiiH

HOE/166

HWIAram-3aniiH 3acrniiH yp Hesnee

TIX33N YANABIPAAN 6yypcaH v HIM3IACIH
MasiblH BYT33MX 6yypcaH 4 H3M3rACoH
ra3pblH MEHEXMEHT caaj, yuvipcaH v xsn6apLicaH
TyXalH ax axyriH opaoro 6yypcaH 4 HIM3rACoH

Hwiiram-coénbiH yp Henee
XYHCHWI atoynryii 6angan/ eepuiiH

7 o
X3P3rLP3T XaHrax Byypeanr caripean
MM/ raspblH AOPOWTNbIH M34/13T 6yypcaH v calixupcaH
Improved livelihoods and human
well-bein decreased Y increased .
ell-being Fodder grass, pathways and acts as boundaries
SKONOTUIAH Yp Hesnee
YCHbl YaHap 6yypcaH ¥ H3M3rACOH
ragaprbiH ypcay, HamaracaH Y byypcaH
YCHbI ypcay, 6yypcaH Y| caiixupcan
XOPTOH LLIABX/6BYHUIA XSTHaNT
6yypcaH 14 H3M3rACoH
Depends on the type of grass
33prangss Tanbaig nnpax Henee
rofiblH aZarT nar wasap
HamaracaH Y byypcaH
XypumTaargax
bydepnax/wyyx YagaBxu (xepc, .
6yypcaH v calixvipcaH

ypramar, yc Hamrapxar rasap)

OPTOr BA ALLUTMINH LUNHXWTD

Buii 6onrox 3apgantaii xapbLyynaxaz 0/1CoH aur
BornHo xyrauiaaHz 3praH Tenergex

o MaLl ceper v Mall 3epar
6aiigan P P
YpT XyrauaaHz 3praH Tenergex

< Mall ceper v Mall 3epar
6aiigan

Ypcran 3apgantaii xapbLyynaxaz 0/1coH amr
BornHo xyrauiaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aiigan P P
YpT XyrauaaHg apraH Teneraex

pv xyra A 3p A Mall ceper 4 Mall 3epar
6anigan

YYP AMbCIAJIbIH ©6PY16/1T

Yyp ambcranaac xamaapax atoyn (ramwumr)

OPOH HYTIUIH aajap 60poo MaLL myy v MalL CaiiH
OPOH HYTIUIH CanXuH LLyypra MaLLl myy 4 MaLLl caliH
HYTATLLIYYNAX BA JACAH 30XNLOX
TyX&VIH HyTar A3BCrapT TexHonorur H3BTPYY/IC3H rasap TexHonorur H3BTPYY/NC3H 6YX XYMYYCI/IVIH X34 Hb MaTepuannar
almrnarysibiH XyBb ypaMLiyynan aBanrymrasp TeXHONOTUIAT X3 P3MKYYCIH 637
KNLW33/ TYpLUNAT 0-10%
1-10 % 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorn Hb eepuneraex b6y Hexuen 6angana facaH
30XMLOXbIH TY/1/1 66pUNeraceH yy?

Tuiim

Yryn
fiIMap eepunenTeHs am3ar B3?

YYp aMbCranblH ©epunent/ sKCTPUM y33rAdn
3aX 3331UIH eepunent
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AXKWN Xe[4e1Mep 3PXN13X 6010MXK (K. Hb LLMIXIMX XO461reeHNN

ynmaac)
AYTHI/T, CYPTAMX
[JaByy Tan: rasap awmrnarymiiH 6ognoop Cyn Tan/ pytargan / 3pcgan: rasap alumriarduiiH
[aBYy Tan: SMX3Trary 3cB3N 6yCas M3A33/13/1 OrCoH XyMyycuiin ~ OOANOOPAABaH Tyynax 6010MXyyA
6opnoop Cyn tan/ pytarpgan / 3pcaan: 3MX3Trary acean 6ycag M3433/131
e Inthe artificial grassed water ways, the grass used is also used as OrceH XYMYYCUiiH 6oa100pAaBaH Tyynax 6010MXyya,
a fodder grass. e Paspalum grass roots are favorite for moles which eat up other
e The grass prevents soil erosion on the drainage channels. crops. Use of grass or vegetation that is not favorite for moles
e Once the grass have been established, maintenance cost is e Sometimes, waterways may abstract passage of farm machinery
relatively low. Avoid crossing the waterway with heavy machinery when the soils
are wet.
CYYPb M3A33/12N1YY/,
SMX3Trary XsiHaH Toxuonayynaruug, XaHary
Paul Kahiga Fabian Ottiger

Alexandra Gavilano

BapumMT)KyyncaH orHoo: 20 6-p cap 2013 CyynuiiH wiuvH3unan: 06 5-p cap 2019

M>p33131 erceH xyH

Paul Kahiga - TTM M3praxunTaH
Timothy Chege - TTM M3praxunTaH
Mwangi Gathenya - 'TM M3praxunTaH
Patrick Home - 'TM M3praxunTaH
Jane Wamuongo - I'TM M3praxunTaH
Andrew Karanja - F'TM MapraxunTaH

WOCAT M3423111IAH caH Aaxb 6YpaH TogopxoiinonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1320/

Xon6orgox 'TM magasnan
TOL0PXONryi
BapuMT>XXyynanTbIr 30X1OH 6aiiryyncaH

baviryynnara

e Jomo Kenyatta University (Jomo Kenyatta University) - KeHn
e KARI Headquarters (KARI Headquarters) - KeHn

Tecen

® TOAOPXONryi

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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