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Ty 18.50 0.28 3.35 27.75 0.43 7.15 15.78 0.35 4.00

(EMERIOHE: B 12%, RR0E 1 8%, 070 4%, F4H: 0 - 2%)

—RICHIR 2 5 95 W AKIE4,000ppm D Z £ IR FREAZRET D 2 & 2Nl hE
ThdrsbnTWVD, ZORETT, FlziX, FH800 mmOEHRNEMHR T LR LOE
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T FHERBEEREOBRH THL2LE1R L <, TR T Tlds & R 2 XK L
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fujita
図上に示されたA-Eは優先順位に基づき示したものであり全てを示すものではない。
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「マスタープランとガイドラインの整合性」についてのｺﾒﾝﾄを入れる。
「各種計画の実施時期は地区により差異がある」という内容のｺﾒﾝﾄを入れる。
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%

Property of Weathered Rock/Soil Inside Gullies / Rills

Cavity in soil / weathered rock matrix grows bigger when particle sizes are well-sorted, or
consisting of similar sizes, often observed in highly weathered, illuviated saprolite matrix.

In illuviated matrix,
rate of cavity
In the triangle:

4.8 % of the area

rate of cavity
in the square:

8.8% of the area

through llluviation

In accumulated matrix,
rate of cavity rate of cavity
In the triangle;

9.2% of the area

in the square:
22% ofthe area

Therefore, if illuviation of clay particles from a horizon to lower lying one happened, the

illuviated upper layers have . - higher water permeability and lower consistency.
Friable, dissolvable
::l:f:::l::: 000 7 . Load-bearing capacity
OOOO hasbeenlowereﬁd
o000 .
> llluviated layer
~
-
Accumulated
> layer
_J  Compact, Impermea‘t—ile

O Sand / silt particle :Q Clay Particle aquifer, forming a bed
of groundwater flow
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Scouring process of rills and gullies

Shallow rills deepened rills reaching illuviated layers
—Ilﬂﬂul} 2" 3 years later I
W oy —

i I

© : llluviated portion of saprolite matrix : Accumulated portion

1. emergence of hollow 2. scouring out of 3. slumping of gully
at the gully floor scoured hollow, subsequent wall on the bottom floor
by ground water seepage failure of bearing load subsequent flowing away

3

Subsidence of wall Slumping down of wall-earth
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Your Grazing Land will be able to Sustain Less Cattle

Unless You Take Measures to Properly Conserve it

%]

[ ]

[ ]

[
thousand
heads

(3% ]

o

S

o
thousand
heads

M

=

|

o

thousand
heads
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OVERGRAZING SPOILS YOUR LAND
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CATTLE TRACKS SPLIT INTO GULLIES

mm@

o
=5
LU e
o
3 @ TP
N EI ' '.'r""ﬂ' 4z
i 2 ]rf/z dip tank
) 43 N [®
W Y
2 '
watering stream '
il
- o g &
i .
SR %S
.'ﬂﬂeﬁag f”
I. ;:: ]

L1 E’
\\ “\.om:urmnce h'(’ }/7 dip tank
l& ;

.,..J_l.u N e e,

. watEnng stream

@;ﬁr it

of rills

-:__.--.

W b
!I’?_;” f

h Occurrence of

dendritic gully
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HOW TO MAKE CONTOUR TERRACES

On your grazing field
@ Use a “ line level * to lay out horizontal terraces.
-_thread

— ]

air bubble

oil in glass tube
containing an air bubble

thread C:l 3
3 '|

b ’a Y line level

@ Use “ hoes “ to cut terraces (better than machine cutting)

e
£ S R
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How to Make Inner Gully Structure

( with Stone Pieces )

Right Place
il | Remalning =
MOm.qtallaStrunture (:u Lo A oo (G
" ridge LEA
in the gully

Direction

Collecting
Stone Pieces

P; r”:’ i)lr
_Iew‘;-'i’:

Sleeve
(both side, w = 20cm, L = 50cm) .| ,h

ll[ll;"?/ 1|'l1

Ukl bl

Filling of trench
with Stone Plam
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How to Retain
Eroded Earth in Gullies

Gully Head

Section A - B has firmer wall .’chat can sustain

Mﬁ’?fi‘!armw

A B
| ”Fr .w{ ot rA section Bj
o M N e f (T oA N 7y ‘_;ﬁ." s T, A
el R R --
Wﬁ"?}_r“i U |
Uil Ay:
i '.
< |
| !
%

—— ‘: ". .".f A bl‘{l ;" e
gﬁg} B ‘\\%'Meal the filled sand-bags

with thread and nail
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How to Retain Eroded Earth in Gullies

lay filled bags in parallel rows r-"-‘ .
-ul.'\
OO =

('\Qm heap bags in a A
Q pyramfd section

-~

chack structure
Excavate pivot ditches
Into remnant ridges Or leakage of sediment flow
Works without pivots  from both sides of the check

In the gully to fix checks o' ociits in falling down
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Use Readily Available Material for Training Gullies -
@ Use stone pieces where a lot of stone pieces are found over the ground | he!

3L

€ Use branch bundles where there are many shrubs of alien tree species W

AN

i h—a-‘*"f"f"ir"}?“;Tmy:

#
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How to Train Gullies with Sandbags

Lo o A 3 : r-”l-_l:vii.“‘.:':":i:ﬁ-?
/~ rearth 90%) cament Yoo
provide mixture of earth i
(90%) and cement (10%)

e —

to make the structure stable / tight
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Sand-bag Structure

- Sand bag structure has the same
.= durability as gabion net one

and material is readily available,

Cost Comparison of Gully Training with Empty Bags and Gabions

Unit work scale; section height 3m x width 10m
flem spec/size Quantily Unit Cosl_Amount(E) USs equiv.
emply bag 3m x 10m 120 18 2,160 297.9
cement 0.6lon 12 55 660 91.0
shovel scew tip 3 80 240 33n
stone-pick 10 kg 2 120 240 331
labor 2psn x 4d 8 25 200 276
wheel barrow 100kg 1 280 280 386
insurance 8 15 120 16.6
misceraneous 8% 15% 585 80.7
Works with sand-bags 4,485 513__
Gabion baskels 2m x Tmx 30 174 5,
weavier deprec. 0.02 1 160 160 22 ‘t
Creosoted poles (-] 26 156 21.5
shovel scew lip 3 a0 240 a3
stone-pick 10 kg 2 120 240 331
labor 4psn x 6d 24 25 G600 82.8
wheel barrow 100kg 2 280 560 77.2
misceraneous 8% 15% 992 136.9
Works with gabion-baskets B,168 1.126.7 |
i a structure creates 10m x 15m = 150 m", cost to estore 1ha will |
amount 10 : sandbags;, 41,241 gabions : 75,112 US$ equiv.

- Gabion Net Structure
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Tethering, a Final Solution to Stop Erosion

Tethering requires feeding by herd keepers, with cropped feeds.
Tethering doesn't allow cattle to flock, flocked herd harms ground
It can save cattle’s energy to graze around grassless futile land.
All modern countries keep cattle by tethering or in barns/feedlots
Large cattle herds can only properly grazed by transhumancy.

tethering yard
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Keep Watershed Green by Reforestation
Otherwise Water for Garden Depletes

Ay s 3 T
Cnmmunity

== —
t@rrr”"rfrurrf =

> PR
wﬂ} hjﬂ [%‘ e Ip-Sp7 N SF

54



AOTUS Y FEREMENREREFERE
TEREHA LS4 EfMERIXSH  ZtHaoHFILE oY

Let’s Plant Fruit Trees on Contour Terraces

participatory 3
. ¢ pitdigging field works /
“\ <4+“——15m —p

-

vl 132 saplings / ha

N a terrace for

~ " >__ ahousehold
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Why are Improved Stoves Needed ?

=5
%ow heat efficency
rare cooked

ﬁf wood saving
| Qg well cooked
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puddie mud fetch stocne & brick

ﬁ'f )
F;ﬁ-
oy

Preparation of Material

Pile brick cakes fill cavity with mud
smear mud

"% Put long, broad &
Y.~ Flat stone piece
& N Over fire door

Put other pieces
cross to the placed
stone
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Use bigger brick cakes better cutting edge<
for opening fire door of brick into trapezoid
'bigr_;-ar' (rtone) W IZ:
! fire door
b:gger l ;
r,!rd:nn,r}- | '
| ‘ | H )T

Install a firewood balcony
To support fed firewood

Air Ventilation

the bigger the fire door
The better air circulation

Bridge Inng stone pieces Use clayey and sticky
Or long brick cakes to mud around the round
Make range face hole of cooking range

@

58



	目次
	表リスト
	図リスト
	第１章　本ガイドラインの利用者および内容概要の紹介
	1.1　利用者
	1.2　内容概要

	第２章　本ガイドラインの対象地域
	第３章　調査対象地の現況荒廃状況と荒廃の動向
	第４章　分岐峡谷状ガリー（RTG）を含む土壌浸食のメカニズムと発生要因
	第５章　土壌浸食の規模と被害
	第６章　土地利用と分岐峡谷状ガリー（RTG）が発達し易い地域
	第７章　土壌保全の必要性と土壌保全対策についての一般的考察
	7.1　土壌保全の必要性
	7.2　土壌保全対策についての一般的考察

	第８章　土壌保全計画策定にあたっての提言
	8.1　「行政区ごとの土壌保全計画」を基本とした「チーフダム土壌保全計画」の策定
	8.2　基礎学校教育における環境保全概念の導入の必要性
	8.3　法的措置の導入を視野に入れた土壌保全計画の策定
	8.4　土壌保全計画策定に当たっての技術的留意事項
	8.4.1　土壌浸食防止及び既存ＲＴＧの安定化を考慮した土壌保全計画の策定
	8.4.2　RTGの発生し易い地域の線引き及びその地域内での土地利用に関し留意すべき事項
	8.4.3　既存RTGの措置対策にあたって考慮すべき事項


	第９章　土壌保全の実施体制についての提言
	9.1　農業普及員及び住民の訓練
	9.2　各RDAに土壌保全官を配置及び土壌保全運動の準備
	9.3　コミュニティごとの「放牧地パトロール集団」の結成
	9.4　参加型作業のために使用する作業道具類の分配
	9.5　牛の繋ぎ飼いによる利点を考慮した土壌保全実施体制の構築
	9.6　放牧に関し望ましい長期的政策を考慮した実施体制の構築
	9.7　土壌保全実施体制の構築に当たって導入すべき行政指導要綱

	第10章　土壌浸食状況に応じた土壌保全対策の提案
	付属書

