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1- Land Degradation
2- Ecosystem

3- Biological measures
4- Tillage

5- Bio-crust

6- Mulch



DAY LS Ll sow ) Su e ol ySon g Solo

oligls i 09>

gl T 0395

A Gavshan Watershed
2, Gavshan Watershed S

Watershed Output

[smidil Tapctivillage

" Samlich village
el glivs,

v gl Legend Lo,
o : “_ Orchard iand é I
Baghich Oliva villsge R
sl Lo Rt s s
_ S ,.” L%Z) Dry farming T
24 v & L] Residential
- Good Rangeland Gicy
. >y
B 0 P
Maderate Rangeland Land Unit

TO3000

2955 g oliSlo S (il )3 Lagls sl 0jon () launly g Cumge ) JSC
Figure 1- An overview of the Gavoshan Watershed in the Kermanshah Province, Iran
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Table 1- Area of different Land-uses in the Gavoshan Watershed, Kermanshah Province, Iran
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1- Bureau of Land Management (BLM)
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Table 2- Soil erosion scoring in land units of the Gavoshan Watershed, Kermanshah Province, Iran
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el 4 1 8 14 5 3 5 5 1
Moderate
e 49 1 8 1 5 12 12 10 2
Moderate
o 29 1 7 3 5 5 4 4 3
Low
~ 28 1 4 1 2 10 3 7 4
Low
bogie 43 2 8 3 13 5 4 8 5
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Low
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Figure 2- Views of conservation role of vegetation cover (a), sheet erosion (b) and terracette (c) in the Gavoshan Watershed,
Kermanshah Province, Iran

683000 HREO0N 691000 694000 GUTDIM TN TO300

INTINNG

IRTI0N

M.n‘,,\,-..s,h.. | )%

g G Gully, R Rill, § Surface Eresion situation ;
L Area (M) colen Intensity Su Symbel Situation oady 5
. ~ " Very Low % Non.significant '
) el W
2| 2580 |2 - B -
o o "
B[ 5| some |3 | Meoderste = Moderate g
2 i oz z
2| 7500 |4 High D High
aly sy
3 Very High E Very High
W ) >
BS:RuG11 g
Legend Laal, v £
BLM Jgo (bl i il b Cutig

Erosion situation based on BLM table

R o (M-F+)

z Low (21-40) H
5 2
88 s (P-5)
Medium (41-60) ¢ 3 4 s
Km
685000 H8K000 691000 694000 69700 TOON) TO3ID0N0

Figure 3- Soil erosion map of the Gavoshan Watershed, Kermanshah Province, Iran
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Figure 4- Ombrothermic diagram of the Gavoshan Watershed, Kermanshah Province, Iran
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Figure 5- Hythergraph of the Gavoshan Watershed, Kermanshah Province, Iran
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Figure 6- Agro-climatic map of the Gavoshan Watershed, Kermanshah Province, Iran
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Figure 7- A view of some of the dominant species of Ephedra sinica (a), Amygduluse orintalis (b), Crataegus azarolus (c),
Salvia officinalis (d), Astragalus gossypinus (e) and Echinops robustus (e) in Gavoshan watershed, Kermanshah Province
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Table 3- Characteristics of suitable species for biologic management of soil erosion in the Gavoshan Watershed, Kermanshah
Province, Iran

il (a5 9 (9548 SS9 wsole oU )b
Physical and biological characteristics of the area Scientific name Persian name
Dry and semi-dry Climate
(30) g5l
1850-2700 Height (m)
(31)5 ol 5 ) Lod
-30-40 Temperature ("C)
(e she) ot Amygduluse orintalis PeSebl
300-400 Precipitation (mm)

e slop 1 J3 il 2 ClS (loj g e Va9 gl b e >
Shrubs with a height of about 3 m and planting time in the auttnmn

Ay Jolye 5 50l Cluogas
Appearance and phenology
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Continuation of Table 3- Characteristics of suitable species for biologic management of sail erosion in the Gavoshan Watershed, Kermanshah

Province, Iran
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i (a5 9 (S 58 SB S R sole @b ﬁ:ﬁsiaz
Physical and Biological Characteristics of the Area Scientific name name
Ol Rl > bl (&
_ _ Conservation role in reducing
(FY) S cblas > 50 0358 g gl (glaady ) 9 6351 5 050l slaaslis erosion
Dense branches and roots and effective in soil conservation
283 SigkiS = soulil o3,
Agro-climatic class
Dry and semi-dry Climate
o) glis)
1700-2700 ) £
Height (m)
929 (5,5 ool d ) Los
Temperature (‘C)
Precipitation (mm)
a3 b caigny) 5 23S g 4ols 3y 5 cusls 25 Jole 5 5 ol Cluogad Daphne .
semi-shrubs or shrubs with 1 to 2 meters high, multiple stems and Appearance and phenology macronata o
branches, planting through from May to June
Uil als bl (i
Conservation role in reducing
(V) SB ol oS0 Slodizn; 5 5k (Jlgoads) Gos b erosion
high root depthl and effective in soil structure consolidation
24 &5 S5a9biS = (ooelil 03,
’ Agro-climatic class
Dry and semi-dry Climate
o) glis)
600-1700 L) £
Height (m)
10-19 (51)5 ool d ) Los
Temperature ('C) Artemisia siberi 55 4o
> 100 (ecshee) 2k
Precipitation (mm)
5 e oy WBlu (gl oo Bl B =Y+ gl b IS (glasgs 9 05T ye g damto bleatil Ly Jolye 5 ool Cluogas
S 4 pgldo lalS 93> Appearance and phenology

Dense branches and shrubs with 30 to 50 cmeters high, drought tolerant
plants
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Continuation of Table 3- Characteristics of suitable species for biologic management of soil erosion in the Gavoshan Watershed, Kermanshah

Province, Iran
ol
Ao (dan j 9 (S SRS 9 cole ol JWRE
Physical and Biological Characteristics of the Area Scientific name  pgrsian
name
o pials 3 bl i
9 S rhw Gl cales ‘f’u” Gl 2 e 5 oslle iy gl B2 congervation role in reducing
favorable canopy surface and effective in reducing runoff and surface
erosion and high power in precipitation of atmospheric carbon
3 S5gkiS = seulil o3,
Agro-climatic class
S ihaag 5 S ]
Dry and semi-dry ”JS
Climate
o) glis)
800-1800 ) £
Height (m)
295 (51,5 ool d ) Lo
Temperature (‘C)
> 300 L) e
Precipitation (mm)
25 Jole 5 5 ol Cluogad -
. . Eph by
Fo Sy )l 5 W)l g e o 9 Gl g0, Appearance and phenology phedrasinica .,
shrubs and bushes and height <1 m
Uil als bl (i
) ) ) . ) Conservation role in reducing
(F) S cblis 1§50 536 (g0l mawy Sbledsl g Jld Jlassy (gladyy ailolus erosion
Highly active root system and effective in soil conservation
23,485 S mdl o
Agro-climatic class
Dry and semi-dry Climate
2000-2500 L) et
Height (m)
4-21 (S ssbs 429) Lo Crataegus S
Temperature ("C) azarolus 2
300-400 nhe) o2
Precipitation (mm)
A5 Jole 5 5l Sluogas

S elgl 3 05y BB g (Sis 4 YU Canglin 5 0b5 gy 2l eyia ¥ Y glis)
Height 2 - 4 m, high canopy, high drought resistance and can grow in a
variety of soils

(F F) Slnss” 3bla o S Lais )3 o g 5100 o sloaiy Sl )55
Highly deep root system and effective in soil conservation in mountainous
areas

Appearance and phenology

Oilod ials » sbles e
Conservation role in reducing
erosion
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Continuation of Table 3- Characteristics of suitable species for biologic management of soil erosion in the Gavoshan Watershed, Kermanshah

Province, Iran
o
Ao w9 S 08 GBS 39 sole @b L
Physical and Biological Characteristics of the Area Scientific name persian
name
28&3 d))ﬁl“"s _(5“315‘ 03
Agro-climatic class
Sty S ol
Dry and semi-dry Climate
(o) i)
>
1800 Height (m)
13-19 (31,8 sl 4> ) Lo
Temperature (‘C)
>100 ae) st
Precipitation (mm)
i e g . . . A5y Jolye g 6l Sluoguas ;
S 5205 (Slo S 4 polie 5 st Sl 0+ gio £li5) b oy e LS Ao 5 eia’; - aﬁ; phenoT:; y Echinops ..
Grass plant with an average height of 50 cm, resistant to extreme heat and robustus )
low water
Oelwyd puals’ > bl 8
o o Conservation role in reducing
90k ol o 5 o68 glady ol erosion
Strong root system and high water absorption
3 59k = seelil 03,
Agro-climatic class
Siiddag g o
Cold and semi-dry Climate
(50) i)
2000-3500
Height (m)
9-13 (31,5 sl 4> ) Lo
Temperature (‘C) Astragalus | s
(2o k) L)l gossypinus e
223-362 SO SR
Precipitation (mm)
. , ‘ . ) 1) Jole 5 6 pplb Slogas
Caigedy) baulgl b (39,8 Lauwlgl 5| adgl 0,y eyta 5bo VO b Ve glisyl b sligy a8 Appearance and phenology
Shrub plant with a height of 10 to 15 cm, initial growth from mid-April to
mid-May

s iy V0 b S Lais bl SB ) 1o A 55 39 Gas b odimy b (gl ailobs Ol b 2l (bl &
0 5l Clos Sy o 13 35390 oSS e & Ul (VL ()l cub )b (g gl CONSErVation role_ln reducing
xY) k.)M.wA 39) erosion

Very complex root system with an infiltration depth of 6 to 8 m, the
ability to conserve the soil up to 15 folds of canopy, high water retantion
capacity and flood prevention

283 S3pgliS — el o3,
Agro-climatic class
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Continuation of Table 3- Characteristics of suitable species for biologic management of soil erosion in the Gavoshan Watershed, Kermanshah

Province, Iran
ol
ailrio gt 5 9 (S 38 SB S g cole ol JWRE
Physical and Biological Characteristics of the Area Scientific name  pgrsian
name
Dry and semi-dry Climate
() g5
1900-2500 .
Height (m)
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Introduction: One of the most important causes of land degradation and reduced fertility is soil erosion, a
severe threat to human welfare and food security. With the intensification of erosion and sediment transport in
the watershed, water quality is reduced, and sediment production and flood risks are increased. The
consequences of soil impoverishment cause irreparable damage, including the abandonment of farms, increased
migration, economic, social, and political problems. In this regard, paying attention to soil and water resources
conservation is one of the most necessary measures to control erosion. So that the performance of natural
ecosystems increases through conserving the soil and preventing the occurrence and intensification of erosion.
Therefore, it is essential to know different stages of erosion and evaluation of the factors governing it in properly
managing soil and water resources in a watershed. So far, various biological methods and structures are used to
control soil and runoff loss in watersheds. Since biological methods are based on ecosystems' conditions, it is
essential to control soil erosion in the early stages. In recent years, extensive methods for the conservation of soil
and water resources have been introduced and used in practice. Therefore, one of the most important methods of
protecting soil and water resources is the use of biological methods in terms of low use of tillage operations,
limited intervention, and manipulation in nature, cost-effectiveness, and also better efficiency than structural
measures. However, the biological management of soil erosion has not yet been welcomed by executive experts
due to the lack of a proper implementation model.

Materials and Methods: The present study was conducted to investigate biological erosion management in
the Gavoshan Watershed, Iran, due to distributed and manageable erosion and the available information. The
Gavoshan Watershed, with an area of 7736 ha, the mean annual precipitation of 339 mm, the minimum and
maximum elevations of 1635, and 2455 meters above sea level, is located in Kermanshah Province. After
determining the erosion status, climatic characteristics, and plant growth conditions, the executive procedure of
biological management of the region was proposed.

Results and Discussion: The results showed that surface erosion is predominant in the area, and therefore
the suitability of the conditions for bio-management measures was confirmed. While reporting the prevalence of
sheet erosion, the results emphasized the erosion status in the low and moderate classes and the ability to
perform biological approaches in the watershed based on the climatic-agricultural map. The results further
showed that according to the climatic-agricultural map, the whole study watershed was divided into five
categories. In this regard, the second category with an area of 3421 ha had the highest, and the fifth category
with 82 ha had the lowest areas. Finally, after determining the area of different land-uses and according to the
maps of soil erosion and climatic-agricultural conditions as well as ombrothermic and hetherograph diagrams,
suitable rangeland species were selected and suggested for each climatic-agricultural category based on the
expected characteristics of elevation, precipitation, temperature, phenology and adequate role in soil
conservation. Finally, the executive plan of biological management of soil erosion in the Gavoshan Watershed
was presented based on phytosociology and relevant ecological expectations. Since bio-management measures
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are applicable in rangelands with moderate and poor vegetation conditions, the good rangelands were not
prioritized for the planning. Accordingly, moderate and weak rangelands with an area of about 4219 ha, i.e.>
54%, of the watershed were considered for biological activities. It is expected that by taking biological measures,
erosion control will be done in the early stages, and by increasing the vegetation level in 54.63% of the
watershed, in addition to controlling soil erosion or at least stopping it in the early stages, carbon sequestration
conditions, nitrogen fixation, and increase soil fertility. The use of endemic species in this watershed would
facilitate ecological balance and at the same time protect the basic resources of water, soil, and vegetation by
increasing the level of ground cover.

Conclusion: Biological management is a new approach in soil and water resource sustainable management
that inhibits soil loss in the early stages of erosion and prevents the destruction of ecosystems. The results of the
present study are anticipated to meet the expected needs in the protection of soil and water resources in similar
watersheds in the west of the country. The results of the present study can be used in soil and water resources
management in the western regions of the country with similar ecological conditions. Although the proposed
approach can be used in most parts of the country rangelands, appropriate field studies and continuous
monitoring of the proposed function will be necessary to provide comprehensive and integrated conclusions for
soil and water resources management.

Keywords: Adaptive soil conservation, Bio-climatic zoning, Erosion bioengineering, Vegetation cover
management



