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Abstract; The Loess Plateau is the key area for soil and water loss (SWL) conservation and ecological restoration in China.
A series of ecological restoration projects have been carried out and several conversation measures have been applied, which
had sound function on control and mitigation of SWL and ecological degradation. The technology and its needs assessment
are important links in selecting suitable and feasible technologies, as the lack of systematic needs analysis of different
stakeholders has affected the effective application of soil and water conversation technology (SWCT). We selected 4 villages
of Zhifanggou and Nangou basins of Ansai District of Yan'an City as case study area. Using the field survey, stakeholders

questionnaires, and geospatial analysis, the objectives of this paper were to identify and assess the SWCT adopted in the
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study area, identify needs of technologies, and analyze the site suitability and socio—economic feasibility of the SWCT with
indicator system. The results showed that farmers mainly applied 3 types of 12 technologies. Engineering and biological
technologies were widely used, and there were few applications of vegetation covered ridge and agricultural technology. The
overall effect of the SWCT was good. Experts from research institutions evaluated the SWCT in five dimensions of readiness,
suitability, application barriers, effectiveness, and transfer potential. The comprehensive scores from experts of terrace,
check dam, and vegetation covered ridge were higher than other technologies. Effectiveness scores from farmers of terrace,
horizontal ditch, and fish scale pit were higher than those from experts. While scores from farmers of check dam, water
cellar, and conversation tillage were lower, because farmers were concerned about the economic benefits of technology.
Problems of application of the SWCT included few supporting measures of terrace and gully land, few repair and
maintenance of check dam and water cellar. Technology needs were divided into 3 categories, namely new technology,
improved technology and supporting technology. The site condition with slope, geomorphologic types, and land use of two
villages in Zhifanggou basin was suitable for planting trees and grass, while two villages in Nangou basin was suitable for
natural recovery. Shiyaoxian village needed more terrace to plant apple trees. Zhifanggou village needed more terrace to plant
crop or build green house. Danangou village needed more supporting technologies for gully lands. Xingshuyao village needed
new gully lands and supporting infrastructure. We also conducted the social-economic condition analysis of labor force,
accessibility, and farmers’ willingness. This research was an important attempt to assessment and needs analysis on the

SWCT in the Loess Plateau for ecological governance decision-making.

Key Words: soil and water conversation technology; technology assessment; needs analysis; ecological restoration; the

Loess Plateau, China
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Fig.1 Location, DEM and land use of study area
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Table 1 Assignment of indicators of soil and water conversation technologies

i ) Rl
Engineering Biological Agricultural
[ . - AT
A REREE I A2 A BI AT 1 ‘
S o Classifcation . ARy et MG pxmst o
Dimension Indicator . Al KTEREH Slope- , /R
of indicator Gully hisk i Natural Conservation
Level terrace separated . . . Plant trees .
reclamation  Fish scale pit recovery tillage
terrace and grass
SIS E {3 20—5° 4 1 3 2 3 2 2
Site suitability 5°—15° 4 2 2 2 3 3 3
15°—25° 2 3 2 4 4 3 3
>25° 1 1 2 3 3 4 1
AT bl 2 2 1 3 3 4 2
Wi 3 3 1 3 3 4 2
eEs 1 1 4 2 3 4 1
TIFARE B 4 4 2 2 2 2 4
ity 1 1 2 4 3 4 1
i I 1 2 3 4 3 1
EiliiE 1 1 4 3 3 4 2
gt Fah P2 A 3 3 3 2 2 3 3
Socio-economic F¥=2 A 4 4 4 3 3 3 4
feasibility AL <2km( BEAL BT 4 4 4 4 4 4 4
=2km( ) 2 2 2 2 2 4 2
EE 0%—25% I 1 1 1 I 1 1

25%—50% 2 2 2
50%—15% 3 3 3 3 3
75%—100% 4 4 4 4 4
SME T, 1 AEH SRR ST A PRI 2 B 1, BRSSO AR A IR 3 I ARE T, BRSSP G REBE IR 4 B B, BORANSZ S 2% PR
BT, LAY HOR BRI R DA e 25 B Rk s 2. AR T AT R R IS AT 2 20 2 oK ;3. v 47 BRI P S IR AT 2 B R K 4.
JEATAT SRR R BB R AL 222 B oK

FHIER I3 L GEAT o A A PG 8 B FB A ) P 9 S R I, 31587 B 45 S 8 A B9 118 e A
0, R ek, e CREI/NT 0.1, 3 2 —BUEEoR (£ 2) .
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Table 2 Assignment of weight of soil and water conversation technologies needs

E S )
E S )

R Y-
D oo, S
SEHIE M Site suitability (0.5) B 0.26 0.26 0.08 0.28 0.23 0.15 0.26
Hh R 0.10 0.10 0.73 0.07 0.12 0.07 0.10
- b 2 0.64 0.64 0.19 0.65 0.65 0.79 0.64
CR<0.1 0.04 0.04 0.07 0.07 0.00 0.08 0.04
G 2N S B 2 G el 0.29 0.29 0.23 0.33 0.25 0.09 0.41
Socio-economic feasibility (0.5) AT HEAPE 0.05 0.05 0.12 0.14 0.25 0.09 0.11
FIab=Y 0.66 0.66 0.65 0.53 0.50 0.82 0.48
CR<0.1 0.08 0.08 0.00 0.06 0.00 0.00 0.03
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b TR f BOR S S, B R AE =38 28 1 20 th4d 70 ARARTF IR B A0, 80 AR AR T h L 15 Uit b 3URN 4%
57,1999 AFARBRAAR () LKA T R BB MR R [ 2005 47 BUR 72 5 78 S el s $TAE M K 27 ,2010—2013
AT M S AR 0T R AR IR DB BT 0, , VA ) 2015 ARFF AR SCETAVA G 3 . 4 AR SZ DA P o ARV A )1
R, AT SRR | K V) RN R 20 A /Y 1) 3 b 5 T VR S S P o P FE S B R FR AR (32 3) . 4Ry
/N T B T4 1T 58 10—20m , A T H T8 3—5m; B YA /NI [ 2013 45 576 T8 iR B 1, 57249 [ 58
40—50m, 75T, PIAS /NI P R B K 19 77 B 2 6000—7500kg/hm?* , 325 7 i 22 6000kg/hm?
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Table 3 Characteristics of household, application situation of soil and water conversation technology

FHE Characteristics i) IRFUE UGy K s
A2 Farmer

JHL No. of household N=16 N=19 N=27 N=24
YIS Average age 54.2 55.8 57.7 56.5
JA¥) A1 Persons per household 5.5 4.3 5.1 6.1
F1¥155 8071 Labor force per household 1.5 1.5 2.0 2.4

ZHHF M Years of schooling 5.3 3.5 4.0 6.0

JA I3 HEH (hm? ) Farmland per household

T HH (R AVEY ) B3 No. of terrace ( crop) 0.19 (N=5) 0.50 (N=15) 0.39 (N=18) 0.61 (N=13)
s HL (SR ) B0 No. of terrace ( fruit) - 0.58 (N=17) 0.68 (N=23) 0.90 (N=21)
Bk (A &54K) % No. of abandoned lands 1.53 (N=16) 1.21 (N=19) 0.96 (N=25) 1.29 (N=23)
Bk (CRA) FUR No. of cultivated slopes - - 0.62 (N=6) 0.73 (N=3)
TR TRE L (EE /R AEY)) 23 No. of gully lands - - 0.20(N=3) 0.46 (N=9)
JI Hb (A ) £ No. of valley lands 0.18 (N=7) - - -

3.2 KEPRFFEORIEAL
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Fig.2 Assessment of soil and water conversation technologies
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Table 4 Needs technology list of soil and water conversation
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Fig.3 Spatial identification of needs for soil and water conversation technology
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