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Abstract: Delineation of the ecological protection and restoration zones from a perspective of an integrated ecosystem
(including mountains-rivers-forests-farmlands-lakes-grasslands) is the basis for bringing forward a scientific and rationally
proposal to protect and restore ecosystems. However, the current delineation is relatively insufficient for the comprehensive

consideration of ecological problems, and it does not reflect the concept that mountains-rivers-forests-farmlands-lakes-
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grasslands are a shared community. In this paper, taking Shaanxi Province as a study region, we selected 8 indicators to
systematically diagnose its ecological problems. On this basis, we delineated the ecological protection and restoration zones
at small-watershed scale. The results showed that; (1) the average value of ecological restoration index ( ERI) of Shaanxi
Province in 2015 was 0.39 (the smaller the value was, the more serious ecological issues that needed to be remedied) , and
the ERIs of different small watersheds ranged from 0.23 to 0.60. In general, the spatial heterogeneity of ERI in Shaanxi
Province was obvious, and it tended to decrease from south to north. (2) There were 8 ecological restoration zones,
including the eastern part of the Qinling Mountains in southern Shaanxi, the urban areas in the central of the Guanzhong
Plain, the Hanjiang River Valley Basin, the central and southern parts of the Loess Plateau in northern Shaanxi, the
Qinling Mountains in the southern Shaanxi, the northern part of the Loess Plateau in northern Shaanxi, Guanzhong Plain
area, and Daba Mountain area in southern Shaanxi. Soil erosion, vegetation degradation, and insufficient water resources
were the main ecological problems in the Loess Plateau, while the ecological environment in Qinba Mountains area was
susceptible to extreme precipitation and soil erosion. For the Guanzhong Plain, ecological problems were vegetation

degradation, intensive exploitation of mineral resources, and soil erosion.

Key Words; mountains-rivers-forests-farmlands-lakes-grasslands; ecological problem diagnosis; ecological protection and

restoration zoning; Shaanxi Province
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Table 1 Diagnostic indicators of ecological problems in Shaanxi Province
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Table 2 Weights of different evaluation indicators for ecological problem diagnosis
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Fig.2 Spatial distribution of land use in Shaanxi Province from 1970 to 2015
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Fig.3 Vertical distribution of different land use types in Shaanxi Province
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Fig.6 Spatial distribution of annual precipitation and days of extreme precipitation ( daily rainfall > 50 mm) in Shaanxi Province in 2015
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Table 3 Different ecological restoration zones in Shaanxi Province

X ~ > " X IR Areas VY5
Ecological X 5§ b PR A7 WX B EAREL
o Ogl?a Locations Included cities TR/ TR Ecological
restoration zones . -

Ji km? Hr /% restoration indices
43X 1 Zone 1 092 T 2 0 ZR S L X 5 7% T 1.045 5.084 0.448
31X 2 Zone 2 K T TR P R SR X Pal JR AT 0.557 2.710 0.382
43X 3 Zone 3 I CARTIES S8 ) il 0.626 3.046 0.433
iEZ T i ] i
31X 4 Zone 4 et 8 = v D e R S i X i‘érﬁ T TR A 3.953 19.232 0.309
43X 5 Zone S B R 2204 11 X %ﬁg;ﬁfﬁ CEAGTITR i 4.406 21.436 0.453
44X 6 Zone 6 Bt - e R X AR AN AE 22 T 3.906 19.004 0.255
. VUi T FE T 8 T XY
A 02
53X 7 Zone 7 e S Tl X AT A R 4.648 22.614 0.349
/31X 8 Zone 8 I g A B L s X PRI T 1.413 6.875 0.557

Z3[6) b X1 g3 X5 AR X8 A TR EL I X i X A A R G IR S5 DI RE R K U FR AR AR
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Fig.11 Spatial distribution of ERI and ecological restoration zones in Shaanxi Province

>z

X
4y X2
4y X3
4K
4y IXS
431X 6
. 4y X7
4 IX8

0

BB

BAEREESEERYRETBESK

X1 42 43 IX3 srIx4
— = 0.100 fe=- 0.100 — -
L]
s 0.075 | - 0.10 | - ﬁ 0.075
L]
r ﬁ 0.050 = 0050 o
- i 0.05 = *
L ) L 0.025
0.025 = = i - L -
- = = i -
C1 1 ? 1 | 1 1 1 0 £l 1 1 T 1 1 1 1 0 C_1 1 1 1 1 1 1 1 0 C 1 1 1 1 1 1 1 1
B2EBOR8Y  BLEBOERY EEEBOE8Y BEEE2LEY
4rIX5 4rIX6 X7 48
0.100 |5~ = 0.100 |4 .- e 030
L ° .
0.075 - ° L
N 0.075 . 020 -
T = 0.050 f 0050
° 0.10 —
i & §é 0.025 0.025 | é * & +
= ! ; .
[] =
TN W il N AT S 0'||+||;i? OCy v o T 4 1 1 0'1|T11|1|
&Zﬁé%gé%% &‘u’ié%%é%% &‘ﬁé%g&’%% &Eé%gﬁ%%
A 75 AR
Evaluation indicators
12 BAREESEESRHESEH
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