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Abstract: In order to explore effects of comprehensive management of small watersheds on sustainable development of ec-
ological economy in the semi-arid loess hilly-gully regions, ecological footprints of the demands and supplies of the Miaop-
ing watershed before and after the implementation of ecological environment management were calculated quantitatively and
analyzed using the footprint theory and method, based on the data obtained through field survey. Results show that the eco-
logical footprint of the watershed has always been greater than its ecological carrying capacity, thus leaving the small water-
shed ecological economy in unsustainable state. However, its per capita ecological deficit has dropped from 0. 798 9 hm®
before the management to 0. 552 5 hm” after the management. Thanks to the the remarkable effect of the comprehensive
management of soil and water conservation, its ecological carrying capacity grows faster than its ecological footprint. Eco-

logical footprint demand and deficit comes mainly from alienation of land by farmlands and fossil energy industry.
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Table 1 Standards for grading of ecological footprint index
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Table 2 Criteria for selection of typical farmer households
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Table 3 Ecological footprints of the consumption of biolog-

ical resources
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Table 4 Types of household energy and main factors of

greenhouse gases emission in small watershed
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R A T
CO, 1 873.31 1 463. 50
N,0 0.07 0.06
CH4 0.50 0.44

CO, A= 75 I 38  F E A BEVR S 34 o,
WCANEE ST (5.2 t - hm ™) AT YT E M E],N,0
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Table 5 Ecological footprint of energy consumption

A H: 7 HL SR = WA e =N
WHETY  REUEY ARG REUR?
INE 0.1674 0.1594  307.26 278.76  #kib
JIEEN 0.0052  0.0041 9.47 7.22 kb
ES 0.0004  0.0003 0.76 0.54  #fH
Bk 0.0158 0.0135 28.95 23.64  #Hih
TN 0.0209 0.0212 38.35 37.10  #kb
B 0.0081 0.0114 14.95 19.94  #fHh
KR 0.0041  0.007 8 7.58 13.62  #ith
THEH 0.0302 0.037 1 55.40 64.91 it
ViES 0.0014 0.0019 2.58 3.28 B
A 0.5488  0.6944 1007.60 1214.51 HhHb,
et 0.0019  0.0019 3.51 3.35 Ak
42EP 0.0017  0.0029 3.19 5.06  Hh
an 0.0010  0.0012 1.76 2.01 X0
ER 0.0015  0.0022 2.69 3.84  Hiy
JKPEEY 0,002 0.006 9 2.12 12.01 JK I8
4475 0.0018  0.0021 3.32 3.59  Fih
AL 0.0004  0.000 5 0. 66 0.88 it
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S 0.0041  0.0122 7.49 21.41 1A
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BLE 0.0101  0.0040 18. 50 7.05 b N
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hm ™ 38 P23 25 B HL 1Y) 38% , AR H 4 (A 74 0
T RSB b A A R 25350 R 1. 16 F1 0. 84, Fir
DL IZ K - PR R TS FRAT (2008 4F) B4 H = i
K24 0. 68, S #FHb ™ 122 A+ 0. 505 1A HLS (2012
AEYBE PR R T 1. 14 3R F= E R T8 0. 82,
HRE(3) AT i BN i 36 B ) B A3 AR
KBTI (£ 6),
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Table 6 Ecological carrying capacity of the watershed be-

fore and after the management

NHAEBARBZND /hm? AT EE Y /hm?

AR RHETY  JREEY  REEAY  AREUSY
KEH (30 F13H)  0.584 7 1.1935 1073.51 2087.42
biZ 51 0.3518  0.3286 645.94  574.73
i 0.0069  0.0138 12. 67 24.16
s 0.0295  0.1998 54.09  349.51

Al A L 0 0 0 0
FEA A 0.1511  0.158 6 277.33  277.33
At 1.1240  1.8943  2063.54 3313.15

1) F0BR 12%4: P 2R AL 2)2008 455 3)2012 48,

3.4 MBESETRSKNR

2012 A J B/ it 3k N 34 A 25 It 5 B
-0.552 5 hm® AABHRF(ET) . AHESEIBHE
FRATAY 1.922 8 hm® 34 FIGHJF 1Y 2. 446 8 hm*; A
Py R4 HIATERTAY 1. 123 9 hm® 8 2145
) 1. 894 3 hm® , HH (S0 H (4 A= 257K 28 1 fh TG B AT
4 °0.584 7 hm® ¥4 G FE 19 1. 193 5 hm’ ; A4
BARFHIEFRTA 0.798 9 hm® B ZE A G W
0.552 5 hm?,

Table 7 Ecological footprint index and per capita ecological gain and loss in the watershed

e AF A 2/ hm? N HEASIRE 7/ hm? NS E 5 /hm? A RIMFEEL %
THHLETY JAHLE? TR HHLEY bEE= THHLEY bEEs HHEY
biisii) 0.898 6 0.999 3 0.936 5 1.522 1 0.037 9 0.5228
b 0.012 4 0. 006 4 0.029 5 0.199 8 0.017 1 0.193 4
b 0. 006 0 0.008 3 0. 006 9 0.013 8 0. 000 9 0.005 5
K3k 0.001 2 0. 006 9 0 0 -0.001 2 -0.006 9
b 1.004 6 1.4259 0 0 -1.004 6 -1.4259
A 0 0 0.151 0 0.158 6 0.151 0 0.158 6
At 1.922 8 2.446 8 1.1239 1.894 3 -0.798 9 -0.552'5 -71.08 -29.17

1)2008 4F; 2)2012 4F,

TR AR )™ T B SR RE TR I, Y B

BiJE 43 E i5—-1. 004 6 Fl1-1.425 9 hm*, T4
A FH =58 %5 AEFPHLAN/N BRI HL A AR L AL
K, S a Sk A A7 BRIV 2 3 34 fin 0. 421 3
hm?, FEA P BRI 20K P b RV T RO A b Y
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TIATI RN HE A B A% R R T 2R 25 R GEA™ b
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A7 it 1] JA 03 T AR 2 R G DLIR AN RBEN R
BRI ) R 2 T TSk PN G AT AR AT T S A
PR 2 A K AL 28 B R, S B0V o BoA AR
PR AR P B W /N AR S R G R OL T
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