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Abstract: [ Objective | The impacting factors of energy consumption’s carbon emissions and water resource
consumption were explored, and the change in the future of Jing-Jin-Ji region was analyzed to provide scien-
tific support for making targeted policies. [ Methods | Based on the estimation of carbonemissions from ener-
gy consumption in the Jing-Jin-Ji region from 2002 to 2012, this study established the factor decomposition
models of carbonemissions from energy consumption and water resource consumption. It also set the scenari-
os analysis model to forecast carbon emissions from energy consumption and water resource consumption in
2020. [Results] (1) Carbonemissions from energy consumption of Jing-Jin-Ji region increased with an aver-
age annual rate of 8. 5%, the accumulation rate was 226.26%. The main emissions was from industry sec-
tor, and the followings were transportation and residential life sectors. Water resource consumption was rel-
atively steady in all three industries. (2) Change of per capita wealth was the most positive factor for both
CO, emissions and water resource consumption of Jing-Jin-Ji region. While energy intensity and water inten-
sity were two of the most negative factors, and the followings were industrial structure, per capita water re-

source consumption, population and carbon emission coefficient. (3) Under all scenarios, CO, emissions in
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2015 and 2020 will increase 553. 6 Mt and 819. 2 Mt in comparison with the one in 2005, respectively. Water

resource consumption will increase 3. 36 and 9. 97 billion m*in comparison with the one in 2012. [ Conclusion]

Water resources consumptions of three major industries in Jing-Jin-]Ji region during the study period were rel-

atively stable, which implied that the adjustment of industrial structure and improvement of industrial water

use efficiency are the priority for regional water resources management of this region.

Keywords: Jing-Jin-Ji region; carbon emissions from energy consumption; water resource consumption;

factor decomposition
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County-scaled Change of Land Cover in Arid Region and Its Ecological
Environmental Effects

—A Case Study in Wengniute Banner, Inner Mongolia

XTIAO Tao', HAN Guang', HAN Huarui®
(1. College of Resources and Environment , Hunan Normal University, Changsha,

Hu’nan 410081, China; 2. College of Resources and Environment , Wuhan University , Wuhan , Hubei 430000, China)

Abstract: [ Objective | The characteristics of land use change and the comprehensive effects on eco-environ-
ment were assessed to provide a support for ecological reconstruction of the study area. [ Methods] Based on
the Landsat images of August 2006 and 2015, land use data of Wengniute Banner was extracted with ENVI
5. 1. Indicators as land use dynamic degree, and land use type of spatial transfer matrix, and biological rich-
ness index, ecosystem service value and sensitivity index, spatial-temporal evolution characteristics and eco-
logical environment effects of Wengniute Banner, Inner Mongolia were used. [Results] (1) The main land
use types of Wengniute Banner were farmland, woodland, grassland and sandy land. In recent 10 years,
farmland, grassland, construction land increased remarkably; while woodland, sandy land and water area
manifested a decreasing trend. (2) Biological abundance index decreased from 43.47 in 2006 to 42.69 in
2015, reduced 1. 97%. This is not beneficial to the development of bio-diversity; The total value of ecosys-
tem services declined from 1. 023 1X10" yuan to 9. 847 0 X 10’yuan during 2006 to 2015, decreased amount
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and rate were 3.84 X 10°yuan and 3.75%, respectively. Generally, the ecological environment maintains

largely a balance, but with a slight degradation; (3) The sensitivity coefficients of various land use types

were less than 1, indicating that the ecosystem service value is not sensitive to the coefficient, lacking flexi-

bility. [Conclusion] In the study area, the sharp decrease of ecosystem service value can be attributed to the

decrease of woodland and water area, and the increase of construction land. The decreased ecosystem service

value and biological abundance resulted from land use change will exacerbate the vulnerability of local ecolog-

ical environment.

Keywords: Wengniute Banner; land use change; ecological service value; coefficient of sensitivity
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Bl 7 AY B AEAR H G IR R BT SRR IR
fe H I3 IR AR T AT 7 2 95 A B V0 30 2 M L 2 XS Y
LR TR AT ) | S A 2 i U 2 N | 453
YN B G0 T SRR X a8 Al 38 it iR AR A
AL BN 5 DX A 1 ) M 2 IR oK R e TE BN

2006 41 75. 41 km? B A F] 2015 49 85. 35 km®,
ARy 13,1800, FEV M 80 T A L
M5 | 2 BTN AR M AZ O XS, AR IS 2 K T b
FIFHZE R, 2006 4F bR ML 1] AR 2 57 240 48 5 R Y
25.98% 8 2015 4, Ak BT (5 L) FREE] 22.52%
TS > T 411,05 km®, A8 fL Rl — 13,3304, L —
T HL B AN — 1. 48, MR EE R EES S
FREVEEMBILAR S Sk S FI 8A S K
FETCE T 2 MM LB, U0 Hb 32 B 00 A 76 1% v A
RS SR C A= 7 NI 7 NN LB 7 V287 7 NI =1
B9/ NN I E RSN NG D1 - B ) NN B
EPINV N DN NS S (i N T R T2 O
. 2006 SEEF VYA 2 577,14 km® L 2 /5 % if
SVEARAY 1/5, 3] 2015 48, 1w AU 2D 363. 20 km? T
10 a NS AL — 14. 09 % , 1% X 48, 70 355 £k, 3 2 B
G T N o R LA B S R I e e S R R 2
TIRET BT R IX KRB = . [6 0 E 207 &
Ji& LN EEE I, K BT SR IE0 , H ARV b XS AE AR
T PRCIR S K T K L TR ST B kb 25 H 55 7K R
I B 2006 4F f 120. 47 km?® 3§ 2> F] 2015 4F (1
88. 08 km’ , Jfi /b 26. 89 V0 , 7 - Hiu A1) FH 25 I v ik i A
Ko 2006—2015 4F, 5 40 7 L 1 1 b F) 8 1R 2 28
FE R 0. 02, 6 53 I B 557 4= 48 T 109 0 1 A1) ) 26 A0 8%
T A5 bW BE AN K. HoAT K B0 AR AR Ak Gk BT
—26.89 %0, oAl 5 i+ b A F 2 AL 4 TG AR AR Ak i
1 12.17% ~15. 16 %2 ] ,

2 SHUEIE2006—2015 E LA ATK

mH Vb i b o i KA

i A /km? 2 577. 14 2 150. 55 3 865.56 3 084. 46 75. 41 120. 47

2006 4 i/ % 21.70 18. 11 32.56 25. 98 0. 64 1.01

T A1/ km? 2 213.94 2 476. 67 4336.1 4 2673.41 85. 35 88. 08

2015 4 He i/ % 18. 65 20. 86 36. 52 22.52 0.79 0.74

T ARk /km? —363. 20 326.12 470.58 —411. 05 9. 94 —32.39

ARk % —14. 09 15. 16 12.17 —13.33 13.18 —26.89

0t Eh A/ % —1.57 1.68 1.35 —1.48 1.46 —2.29
BRBARE 0.02

3.2 A AT RE

7 AR BE M AR R B M A T %
JAE A P P8 0 3 DX 0 Ml R R 3t T A6 T 2R ) AR
DB 1) o AFFAHRIEE 2006—2015 45 - iy 1| i 26 1Y
FeRBAE M (G2 3T LAF B FE X B 6 il 4 M A1) 26
B A TSR VE R e B o 555 20 R T A9 - e ) 26 2R
g B AR AT b R R S A Y

ST RR 5 S TR R 2 98 U6 TR Ut - M ) T 45 A 1Y
A Ak, 32 B A A DU R 26 AL 2] R . (AL 4
Jai B AT O R AR R & A T AR 4k

T AR AR Ak B R B b 28 2 AR b, 3 10 a SR B b 3
A o e R R R RO VD b 3 S o R
B SATH LAY 42. 98 %6 ,34. 30 % 1 4. 55 % 5 1 Bk HiL 1
FELR 38 i 5 R VR T MOl L R VD b, B A
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7K A PR A AR

5 36 &

Bt Hb ST PR Y 61.34%,32.06% Fl 4. 00% . HRHb 1Y
F B T ) o AR ML B b RV M e R DR R
741.33,199. 15 F1 63. 22 km? , T Ak Hb 18 £R A% 38 fin &
FERVE T 5 b BE AN VD M FE

20064

& tmxm
v K
0 ¢ s, A
O T

S H 45T 2006 F0 2015 £+ F AEB S HE

&1

T T T 5 1) S B R RN VD L 43 )
387.49,228. 11 F1 184. 96 km” , 5 A My Y 1) Fi 28 AU
bR 22, Ry 567. 84 km® R B Y M B P B A
fEE . SR .4 184. 96 km® [ B M, 63. 22 km® [ K
HiFN 33, 61 ken® B i Sk v Wi, V0 AR A 4 e 55 X
S X

MR 2 Al 1 72 A i BIK Bl g 3 R A 2 2 BT A [
FHCRINT . LA R IR B = 5™ i L i 56
T R R T b A A —
FRAR ST 1 IR B IR HE B IR AR . BT SRR
MR . — R BN AE 2 A7 3K Sl 4 ) 254 1 Rl
AR

4 AR AE AR 2 AN

A O 25 A A R B 2 T R A R T ) G
o b MR ST e s AR Ak S A AR AL L SR 25 SR B
DX 1 AR A BB 0 1 AR Ak . B — Y — AN PR
B AR HE LA 4 T 2 R 1) 52 e At R A8 £ 1 A 25 K
N 5 BRI Z A8 R AT 27 G T
4.1 E£MFEEREHTH

A () — (DO IR, 2006 4FAF5E X A
F RS HCH 43. 47,2015 4E K 42. 69, 10 a R AV IE L
Y FEEREE /DT 0. 78, FHET 1. 79% &M AW
R B ESARERR R - ERERY
RALA S, AW F R AR S R B R B A
AR S TT 5 2 9 AH 56 M R 00T A0, LA o6
AI K 0.963 1280 A A 9 =F B 38 B0 Ff h mT 3%
W AR DY 2T o P AR R T B R R A A A
HEWDES, FEFERAET, — i, R, B
KD R B A S BT R A 5 —
T PG S A R T B DA 2D 13,3304, K R T AR K
Wl /b 26. 89 V6 o DR M A5 ) = B i B0 B v T LA
A OB b R K AT A W o B R B AL (B K

F3 HHHFHE 20062015 £+ A A XBEBIER km’
+ 2 51 Wi i M Hhh i H KK Hit
v 1.923.90 567. 84 34.06 48. 42 0.29 2.63 2 577. 14
o 184. 96 1 343.15 228.11 387. 49 1.32 5.52 2 150. 55
s 63. 22 199. 15 2 063. 42 741. 33 11. 20 6.14 3 084. 46
it 33.61 253.16 317. 22 3127.49 23.58 10. 03 3 865.56
5 4.12 3.28 10. 03 7.42 47.99 2.57 75. 41
K AR 4.13 9. 89 20. 57 23. 99 0.97 60. 92 120. 47
Mot 2 213.94 2 476. 67 2 673. 41 4 336. 14 85. 35 88. 08
4.2 ETRERBNENETHK /N 0. 96 42TT . AE B R GRS S E R LA
2006 AEFT AR RRIE M DA B R G M5 M55 M E A 0.94% . 2015 4F M MAES R GRS MK 98.47 12
102. 31 427G M 1) A2 285 22 0 A 55 0 18 5T ik 32 0 K JC BB RGNS MER S 2006 4F KK —F, k
9 59. 634470, X FEM AT RER S BMEM A A 2SR G R 55 Mk 55 A0 1B TT Bk R e K, OO BF
58.28% . HUJEH M, Ky 23. 04 {278, T o HL B Ky M ECHEL KRRV ML (R 4. ML A S R R RS

22.52% ., WM H 13. 78 4270 A B R GRS B
fHR) 13.47% . KK N 4.90 {270 HHEBSREIR S
B ER BN 4. 79% , YoM RS AR T R G IR 55 M (E

Br{E & A 51. 69 4270, L F N 52. 49 %, B Hs 1 4
BN 26.51 {270, FLE K 26.92% ., K AR FNVD H 5 BT
HRFRARE /N, 23k 3. 64 %6 1 0. 84 %,
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x4 20062015 FHFHEESRERSNMET L
2006 2015
4 Hh 2 A M/ : EAME / . A AR/ Y FEAER %
o Lt/ % o Al / Y fk/10° ¢
(10°J6 «a 1) (10°JC +a ")

HF b 23. 04 22. 52 26.51 26. 92 3.47 15. 06 1.67

M b 59. 63 58. 28 51. 69 52. 49 —7.94 —13.31 —1.48

O 13.78 13. 47 15. 87 16. 11 2.09 15. 17 1. 69

K AR 4.90 4.79 3.58 3. 64 —1.26 —25.71 —2.85

U 0 0 0 0 0 0 0

v H 0. 96 0. 94 0. 82 0. 84 —0. 14 —14. 58 —1.62

Mo 102. 31 — 98. 47 — —3.84 —3.75 —0.42

2006—2015 4F ], A4E 28 R 40 IR 45 5 p {6 a2 MR VD Hb AR A P BB R B D e . SR

3. 84 fZ. 70 WUV IR FE R 3. 75 % AR /D 0. 43 {258, iR B b ) A S R G R B (V) AR AR T B A
WA —0. 41 % . Hod AR 9 A4 2 R G IR 5 (8 A= 2SR 55 AN B 2B R R AR S bR L 0 b R K AR 1Y
AR KON —7. 94 {20 W S — 13. 31 %0, 4R AR AR RGEMNE R V) AL 55 4 e A A= A 55
L3 — 1 48% . KR AR RGN R IR B T AN, D A USSR $(CS)
JE R E R 1. 26 /270, AR —25. 71 %, £ 0. 008~0. 009 Z [a], & B Vb Hb 19 H {8 22 £ (V) 28
T M1 A S 3R 40 IR 55 0 1 BT R 3602 /N DA 2006 A X 5 AR R L A A A IR S5 B Y AR AR S R K
AR 0. 96 {2 IC FRER] 2015 4E /Y 0. 84 {20 B &R HURAETE B (CS) 1) e KRB 2 M . 2 0. 525~0. 583
Gk M ERE S TGS P A SRS Z 18], i B AACHD X A 3SR G A (B Y T KR B K, Y

JIR 55 A0 (L 522 186 o s 34, A0 {1 2% Ak 38 43 031 2 15. 06 %0 Al
15.17% . W E& S JE T RHR IO U i — #8451
BHRI0 VD M A= A5 55 V0 5 Ak vk B B oK AR g R &R
JARA Mt KR AR R G STk L b, H
THE AR b 60 K S5 1 FR A ek 2D B R B AR S R G IR 55
ER B AR, T LAk 3% X A Bk 1R
JE A IR B AL 32 H AR B S W BN L T A2 NS
#1252 52 M B L PR o A S B A R A 5 el e T LR
SEWOR MG . R XA S R 5SS B A
SRR 7 5 5 W 7 [R] 1 - s 1) 28 80 1 A 2 3 o
A7 Ak AT DL WA 2 Bt A 28 A B8 %+ b R R AR £k
O A T T N e o<1 o e w1 D3 = RS A o
HLCIERAERG LT M . BT E TR . T
5 25 A P8 K, 4 L b RN SC A 22 S W L X T i
o ML AE N ) A E AR S R GRS M E S R LR
e EL B T4 B A IX e, dnk AR 3R [ i b
A P S SN [ DA =i 1 P € e S (O 9
XILF A U b AT 2B W A S R R 55
MBS o XT38 e A R ) 2 EAE R R G5
M (B2 5 3% L 1 PR M T S 0 5 JRORT G BCHE A
4.3 AEREMESBETN
FIRARE) AEED RGN E R B0 5 EF 3
B 50%, THE T BT XY 2006 A1 2015 AR AR S
RGM S5 (6 BUREFEEC (SR 5) . R 5 Al H, 7
20062015 45k Hhy 5 Hb 1) BEORR M 4 B R G KO H

MHL RS RGEME R EOE N 1ont AE S RGNS
BB B 0. 525% ~0.583% ., M ik &, + b Fl
FHZE R BUBRME R BN T 1L R R X A S R
G M 55 (% BT R 1 26 25 M 55 400 1 2R ol = L v

RS SHEFELESREERSNENSREER

E 0 B pzSi) b T PSS

2006  0.230  0.583 0.135 0. 009 0. 048
2015 0.269 0.525 0.161 0. 008 0.036
i: A )
5 gt] 14?

(1) 2006-—2015 4F 357 44 5 I (Y 32 %2 4 b R T 26
TR Ay A B L 7 T A R AR Ak R S A
by | B b R A A2 P TR AR AN KA L b UM b ) T
L /> 5 A b ) T R AR Ak e KL A 3 FH b 1) 1 AR AR £k
B/ BXEEAR AL 32 BEAG 55 T 5 AR R I T S A e
VD IEIE AR HOA B H S A S A R KA TR 50
H e L6 T v, B mm T
b VD b S A R AL AR 1R .

(2) 2006-—2015 4 40 ] 5 4 45 I 2E 28 R 58 Ik 55
M (B 32 2 J2 p PR b B R BT M BTk, 3 Ab - R
R ERRE WS I E S BN E 94. 27% UL |,
(ERER N AP IR E SN P w e R e o3 S Py B: R
KA TR 8 R et sl 2D 5 SO i B A SR B L R X
B AR A R GRS I (B T AR S A R BUR B =
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PER S 2B 25 ZR GE IR 55 A (BN A 25 IR 55 ) 2% 280 ) 80K
BER/NT 1.

(3) A3t A I B AR B R » SR T N TR AL Ak
R CIBIES RGN S5 DI kAR AE B RS
S EZ B ST T RS R G P .
LM 5 AR R L A A R S - v A
I H AR 2 55 DGR B IR MOk RR AR TR dE PR S
R G55 DI RE Y S8 RV I BE A L B % TE R R
H P45 4 B PRAL L 45 b R T2 280 22 1) B9 BE 451 A9 B
T e b B R R A 2 R SR AT R
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