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Spatial-temporal distribution of the corrected ecological function values in Hebei
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Abstract; The current research on the temporal-spatial change of ecological function value (EFV) of land is affected by the
fact that not all kinds of land are evaluated and the regional differences of EFV are still neglected. In this paper, the
theoretical EFVs( TEFV) of all kinds of land are summarized ; then the ecological frangibility( EF) index (including annual
precipitation, aridity index, frequency of disaster weather, vegetation coverage rate, topographic relief amplitude, soil
erodibility, soil horizon depth, loose degree of organic matter, and environmental capacity) is used to design a corrected
index to amend the regional difference of EFV; then, the corrected EFV( CEFV) per unit of area in 2004, the average
change rate of EFV per unit of area from 1996 to 2004, and eco-economic decoupling index(E-EDI) in 2004 are used to
analyze the temporal-spatial change of EFV (147counties of Hebei province are taken as the sample). The results show
that, there is a zonal spatial distribution rule of EFVs in Hebei province clearly, and the spatial distribution between EFVs
and E-EDIs have prominent correlations. Based on above indexes and rules, a division of eco-economic regionalization of
Hebei province is made to explore how to harmonize between economy development and ecological environment protection.
The conclusions would be taken as a theoretical basis when constituting a regional overall coordinated ecological function

plan.
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®1 HEAMAMESIEIRISMMETTE SR (4% 1994 FEMH#ITH5E) /(58/hm®)
Table1 Results of TEFVs per unit of area ( calculated by the comparable price of 1994)

THOB RS R

FsAE R SARET SN KIS : . AL 2
Kind of land use Gas regulation Climate regulation =~ Water conservation Soil format,wn/ Waste treatment
conservation
FEAK Forest 3097.0 2389.1 2831.5 3450.9 1159.2
M Grassland 707.9 796.4 707.9 1725.5 1159.2
[iEl b Garden plot 3097.2 2389.2 530.9 1292.0 1451.2
4 H Cropland 442.4 787.5 530.9 1291.9 1451.2
i Wetland 1592.7 15130.9 13715.2 1513.1 16086. 6
JKAE& Water body 0.0 407.0 18033.2 8.8 16086. 6
FE L Desert 0.0 0.0 26.5 17.7 8.8
J& R A5 Housing land -1059.6 0.0 -27226.9 2959.0 -1243.4
TH" Fi#b Industry and mining land -5573.8 0.0 —-121897.2 2959.0 -11642.1
A2 1 L, Transportation land -1352.3 0.0 -1870.3 2959.0 -1428.5
Pt FiHh Facility agriculture land 442.4 787.5 530.9 1291.9 1451.2
LA B H Rural road -1352.3 0.0 -1870.3 2959.0 8.8
3K Ribbing 0.0 0.0 26.5 17.7 0.0
f§4+%% Grain-sunning ground 0.0 0.0 26.5 17.7 8.8
£h M Saltern land 0.0 407.0 18033.2 8.8 16086. 6
455K Fi i Special land 3097.0 2389.1 2831.5 3450.9 1159.2
7K T8 Hydraulic engineering land 0.0 0.0 26.5 2959.0 0.0
L PiHb Saline-alkalized land 0.0 0.0 26.5 17.7 8.8
o
e LR B BRI WA At
Kind of land use Biodiversity Food supply Raw materials and culture Total
FRAK Forest 2884.6 88.5 2300. 6 1132.6 19334.0
Wil Grassland 964.5 265.5 44.2 35.4 6406.5
[iél b Garden plot 964.5 88.5 177.0 1132.7 11123.2
4% H Cropland 628.2 884.9 88.5 8.8 6114.3
12 Wetland 2212.2 265.5 61.9 4910.9 55489.0
7Kk Water body 2203.3 88.5 8.8 3840.2 40676. 4
Fc i Desert 300.8 8.8 0.0 8.8 371.4
J& R A5 Housing land 0.0 -432.8 -88.5 0.0 -27092.2
TH" Fi#b Industry and mining land 0.0 -434.3 -88.5 0.0 -136676.9
A 38 Ffj#h, Transportation land 0.0 -1168.9 -88.5 0.0 -2949.4
Pt gl iy Facility agriculture land 628.2 884.9 88.5 8.8 6114.3
LA B H Rural road 0.0 -1168.9 -88.5 0.0 -1512.1
2R Ribbing 0.0 8.8 8.8 0.0 61.8
i§43% Grain-sunning ground 300.8 8.8 8.8 0.0 371.4
Eh i Saltern land 0.0 0.0 0.0 0.0 34535.6
¢k Fi b Special land 2884.6 88.5 2300.6 1132.6 19334.0
7K T3 Hydraulic engineering land 0.0 0.0 0.0 0.0 2985.5
ER M Saline-alkalized land 300.8 8.8 8.8 0.0 371.4
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Table 2 Indexes’ standardization and its weights of ecological frangibility

TKAIRIE Moisture status H A AR
; i 2 ZEUN +JE N ke
WM AR KRR MBBLEE WPENYE oy TP g T
. TR Vegetation  Topographic . .. Soil horizon Environmental
Evaluation Annual Frequency of Aridi - relief Soil erodibility denth Loose degree capacity/
value precipitation disaster ind. " (:;:: /ize am eli:u de /% /e:m of organic (10 _p3 5&/m?)
/mm weather/ % fmdex P matter/ % m
AE Weight 0.067 0.067 0.067 0.16 0.15 0.14 0.13 0.12 0.10
0—20 =1500 0—10 0—0.5 =90 0—0.1 0—0.2 =100 0—10 =2.4
>20—40 1000— <1500  >10—20 >0.5—1.0 75—<90 >0.1—0.3 >0.4—0.6 75—<100 >10—20 1.8—<2.4
>40—60 600— <1000  >20—40 >1.0—1.5 50—<75 >0.3—0.5 >0.2—0.4 50—<75 >20—30 1.2—<1.8
>60—80 300— <600 >40—60 >1.5—2.0 30—<50 >0.5—0.7 >0.6—0.8 25—<50 >30—40 0.6—<1.2
>80—100 0— <300 >60 >2.0 0—<30 >0.7 >0.8 0—<25 >40 0—<0.6
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FERFIRTAROMIE TR A BT AR SRR AT b, IR T LA B W T ATk o AR 25 -2 B I A s 5 Rl 43
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1.3 A5 TR B R 22 (b B 3 05 vk
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B 18] A2 PG B 17 0 ( B — By 3 A EL S A 25 D REM(EL A 22 4R 238 fE ) TR Be Al b, 8 T AR R BF i
B 2 TS REMHER L= A B EE M GX B EE L GDP AR R B R) , Wbk —25 404
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Table 3 Division criteria in terms of the EFVs and E-EDI

547 Index R4 H v B = 3 26 5] Division criteria an corresponding subzones
TR IEAE V<0 0<V<5 5<V<10 10<V<15 V=15
CEFV per unit of area FEX X HFE X REX W EX

Negative-value Low-value Median-value High-value Very high-value

subzone subzone subzone subzone subzone

A2 PR AR AL D<-1 -1<D<0 0<D<1 D=1
E-EDI SR X 55 5B A X 53 IE L IX R IEJt 91X

Strong negative Weak negative Weak positive Strong positive

decoupling subzone decoupling subzone decoupling subzone decoupling subzone

2 GHROW

2.1 WA SRR IEMERZ 8221

L4 2004 4R F 3t 39 4 25 T REAB IE A (B R 25 (8] 20 A 22 DAL A 2 A st i v (18T 1) o — RSB ThRE
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RAT LA b o R A 2SI BB (HRER TR & 0 2 R E MK A D SR PUEE) , MK IM B EE K V, #R AL 1E
10—15 J758/hm” R {EAK P, HAAE — /MR 4 E b T 5—10 J770/hm’ i s (E K-, DO A0 A A5 PR F0IR DL
RREF . =RFURIC-VUR [ 59 2R vV IR AR S e (YR Frg il /K 2R LA R & S HRER A AR HR) , i IX
B VLA 5—10 Joo/hm® § s EKF R 3, DREALAE 0—5 J750/hm® #97KF, 536 45 B AL AR HoAl K F
BT ST REIRSS o PURAATILET PR A S IR, BMRE A R TG HRER A b ARER , 2% X UK HR
G Vb TF 0—5 Tiot/hm® BMRMEKSF , B4 o TIALE 4 KE 4 V, o i £, R J6 A 4 25 RE ] T 5
H X

(AT A 254 S BOMLR AN ) AR FE TR 3t 550 0 22 4 JEL 1 30 20 DA e JR X Ll X J X A 7 2 T
F4NMEBEEX, MhE AR T EEE IEMHE R 73T T & B, X ARSI 5038 o] 2 — 2B 44k, R 5 2 F RO XA
3 A2 FUBE B B DX, b, SR TR A2 A5 D BE B AAOK S i , T B T T R U A 55 , B T R P
BRI FOUE T RATINEE IR o BeAME LI ER Sy , RAT Ll X RN L X 22 [6] ) 22 51 85 B I
2.2 LA AT REB IEM E AR TE 22 1L

1996—2004 45, b4 A A5 REIB IEMEAS AL RN T i X e 2= o] B BEAR P (18 2) , B R B T3
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Fig.2 Temporal change of CEFVs in Hebei Province
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Fig.1 Spatial distribution of CEFVs in Hebei Province
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Fig.3 Spatial distribution of E-EDI values in Hebei Province Fig.4 Temporal-spatial distribution of CEFVs in Hebei Province
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Fig.5 Cross analysis between eco-function and eco-economic

decoupling subzones in Hebei Province
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Table 4 Criteria and their status quo of eco-economic subzones in Hebei province
Wi BT et WRIOER g g e
Topographic area Eco-economic Division criteria Numb(?rs of counties Ratio of area/%
subzone involved

X EASTHRER (1) I, V=15 H D=1 13 63.3
Eco-function division areas I, V=15 HO<D<1,8,10<sV<15 H D=1 7 16. 4
in mountainous counties I, 10sV<15 HO<D<1,80<V<10 H D=0 9 19.3

1, V<0,8 D<0 1 1.0
FERAASIREX () I, V=10 H D=1 26.5
Eco-function division areas I, V=10 HO0<D<1,8,5<V<10 H D=1 6 44.7
in hilly counties I, 5<V<10 HO<D<1,80<V<5 H D=0 4 15.8

I, V<0,8 D<0 13.1
FPIREAEREX (1) I, V=5 H D=1 8 16.2
Eco-function division areas I, V=0 HO<D<1,8{0<V<5 H D=1 39 48.2
in plain counties 119 V=0 H -1<D<0,8 V<0 H D=0 32 24.7

Im, V=0H D< -1,8, V<0 H D<0 18 11.0

BN 1.2.3 4 SR8 SRR X AR R X IR R SR X A R R X
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