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b3 €1 1 S e Py 5 7 N N
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FI1 PPAUSRHLIX 2015 45+ M1 FH 8 25ROl
Fig.1 Land use/cover map of HBO
(Hohhot-Baotou-Ordos) in 2015

NPP it FIHA{E DL R A= K 22 9 4% NPP 11 5 i Al
BIHE, DA BT AN R SRS T X7 + i NPP 55
HEHZENPP 1Y 22 5.

e, FA1EE A S IX 2000 45 2015 4F 4
iR P 56 50 LA % NPP Sl , il a4 Mk
X3RN NPP AL E M T W4 SR X 2000-2015 4
YT Y R LR NPP () 200

K2 X4 2011-20154F NPP i} 25 4% Jsy
Fig.2 Spatiotemporal patterns of NPP in the
period of 2011-2015 in HBO region

3.1 NPP

WY 412 R 1l [X. 2015 4F 36k 17 1 i NPP 24 5 42 [X.
NPP &5 19 3.09% ([ 3) . 37 b NPP S (%5 a
SEH(E R 2.21x10" NDVI-PAR, 4= X NPP E = () 5 a
SEYAAE A 7.32x10° NDVI - PAR, 3% 7 1 1 NPP (5 4>
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X NPP Bz 13.03%., [XJeidf i + i 2014 4E 1% NPP
MK, 2.53x10" NDVI - PAR, (5 4> [X NPP i
19 3.13%., XA i 1 2011 4E A9 NPP /),
>4 1.86x10" NDVI-PAR, i 4:[X NPP 7 1) 3.02%.,
e, 5 i, [X 338 1T 1l NPP 7 [X 3 i) 77 75 B 2
25 (K 2), /R ZHin + i NPP S ik,
2015 4F3 1T - 1 NPP L i 24X (4 7.80x10°
NDVI - PAR, % 4= X 3 7 £ 3 NPP & 2 /19 35.04%
SRR AT, 2015 4R 311 1 3 NPP BB 10 £
HESIME A 7.71x10° NDVI - PAR, (5 4 X 3117 1 #h
NPP G [ 34.65% 3k ik iy 4 b NPP & it £
/N, 2015 4E 5 AT 4 Hb NPP SR 19 Z2 4R SE Y (E K
6.75x10° NDVI - PAR, % 4= X 3 17 i NPP &L i 119
30.31%.
3.2 NPP NPP

NP0 S 4t X T 1 1 20112015 4F-&-4F NPP 1
{ELPA 5 v B RN AR FH LA NPP A, A
bR T IXIENPP 7KK (B 4) . 2011-20154F,
4= X NPP 141 7 583.80 NDVI-PAR. kil NPP
B 5K , 24 800.26 NDVI - PAR., vk 2 #fh , NPP
I{E M 724.75 NDVI - PAR. 3§17 -1 i NPP {8 Ky
608.92 NDVI - PAR,, i Hb 17t #i 1Y) NPP 4 i 7F
480 ~ 500 NDVI - PAR Z [i] . A b NPP 34 {f
/IN, 3 387.51 NDVI-PAR., 311 1 1 NPP 2 {f 5
i A M 75 20% ~ 30% , H R A L v 57.14%
Fb 4 X34 7K 55 4.30% ., 2014 4F 31 117 4 H1 NPP
P K, 4 695.60 NDVI - PAR, 43 51 Lt 25 1 175
Hi NPP &5 28.53% Fil 26.70% , L A< F] J] #i NPP
64.34%, 4 X P-347K 5 5.23%. 2011 4F, I+
i NPP 411 /)N, 4 511.83 NDVI - PAR, 43 51| bt B
i, 1 M NPP 75 22.78% F1 23.78% , [t oK F1) F Hb
NPP 51 53.56%, kb4 X - 37KF- 155 4.19% .

2011-2015 4=, IFf-a1 0 3 X 30k 7T - b A 4 2 Py
2 H NPP 22 8] i /5 A0 b T 43 55 4l | 15 1l R A
FAHENPP (K]5) . EAEKZEN, 2 X NPP - 3{H
4 83.37 NDVI - PAR, 3 7 1= #ts NPP J1 - ¥ {5
86.98 NDVI - PAR,, B i F1 1 s NPP H 4118 43 51
4y 71.24 NDVI - PAR #168.79 NDVI - PAR, & F] J Hb
NPP  “F-¥{8 4 55.38 NDVI - PAR, 3117 1 i NPP
H -8 H 5 =y 22.09%, HE IS ) 26.43%, FE R
F R MR 57.12%, b4 IXF-37K P15 4.33%, 71,

3T+ b NPP f5 55, 2 133.82 NDVI - PAR, 43 51l L
3, 1 3 NPP 55 35.14% F1 26.75% , L A< 1) FH #b
NPP 5 78.58% , 1t 4> X V- 34 /K - i85 7.79% ., 10 1,
BT 3 NPP ¢ IG, 4 40.30 NDVI - PAR, 43 1] HL 5
Hi RO H NPP 5 7.64% 11 25.76% , AR F H1 NPP
15 35.58%), L4 X -3 7K 51 2.96%
3.3 NPP

I 413, 5 3t X 20002015 428 JJ5 1 HL 3 1) 3 17
PRt AR (E6) o DXk iy -1 b 18 AR 2000 47 1Y
2 624.05 km*}4 fin 1 2015 41 3 395.02 km?, i T
29.38%. SRR ZITi Ty e, i - H IR
800.55 km2i i3 1 281.74 km?, #4111 T 60.11%.,
FNERF T 18, 3Tl 1= Hb TR AR M 936.25 km?
43 1 029.20 km?, 5411 T 9.92%

A 5 X 2000-2015 AE 5 i P /e 535 NPP B
I (I 6) . MEALSRHLIX 2000-2015 4RIk i 4 J’é

*FE A E A FL R T A NPP B 7 X NPP B R HL 1]
K3 X1 2011-2015 4 A [l NPP i it
Fig.3 Total NPP of different land cover types in the
period of 2011-2015 in HBO

B4 X 2011-2015 4 A [ 25 NPP P35 {H
Fig.4 Average NPP ofdifferent land cover types
in the period of 2011-2015 in HBO
*RZEL EBRANT BT IFOR AN T 1500 NPP X BN
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KI5 X4 2011-2015 4 AN[rl 2 NPP (19 4F 4 28 fk
Fig.5 Intra-annual variability of NPP ofdifferent land cover types inthe period of 2011-2015 in HBO

K6  [X1K 2000-2015 4F3 T 9 JiE X NPP ZE {k
Fig.6 Thechanges of NPP in the urban expansion areafrom 2000 to 2015 in HBO

X Jk NPP 34J{E )\ 2000 4 ] 429.67 NDVI - PAR 3 il
#| 2015 4F ) 489.71 NDVI - PAR, 14 /i1 T 13.97% .
YRR 22 W T IR T B B NPP IR o L %
1T 2000-2015 4F 3 5 9 2 [X 45 NPP ¥4 {EL M 374.80
NDVI - PAR # Jii1 #| 466.81 NDVI - PAR, 3 il T
24.55% . WFFITERE T30 5 55 NPP 33 i i
/N, %17 2000-2015 4E 35 T 97 8 [X 4 NPP 241 M
576.98 NDVI-PAR #1151 609.12 NDVI - PAR, 1 fii
T 5.58%.
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4.1 NPP

A B8 4 (X 2000-2015 4E 3 17 7 J ad A v, I
7 b 42 5 5 NPP 384 i %) 3 22 A, 2000
2015 4F Xl T 47 e DA o PR oA 32, 3k b
FHE (A T AR R 464.11 km?, (53 i b X s i AR
) 60.15% (&1 7). 37 - oty FH A5 3 5 B NPP ) (E
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M\ 401.45 NDVI - PAR /1% 468.51 NDVI - PAR, 3
T 16.71%, S 2 NPP 2 ) 2.00%10° NDVI - PAR
143 2.33x10° NDVI - PAR, 34111 T 3.33%x10° NDVI -
PAR, 5k X NPP 141 s 4 11 67.18%.,

TSR AL S B0 A0 S X A T - s NPP B i i
FHHNPP, 2000-2014 45 , -4 S5 [X 3ok 11 Lt bt
T 73.22 km? B4 hn %) 279.59 km? 2, 140 T 3.81 4%

(118) o 3 i g b o 3k T b DB A9 EL A9 DA 2.79%
HHN3) 8.24% BTN T 544 F 3 s % X e A
PRV R0, 12 X it LA NPP %5 3 A SRR | 11 05
A R F2 o T HL, 3R T G b 32 AR N TR
FiEAE , S T 2 e NPP v T8t XS i
141 2011-2015 4 NPP F-#4{1i>/ 593.44 NDVI-PAR,
i 2011-2015 4 NPP F-34{1 4 465.91 NDVI-PAR,
W7 A 3 NPP H B3 NPP (55 27.37%.

e, FRATE B ForHr T 3k
NPP 5[k D At S 2 B R 2Z ML R, IR
AT WA 0 Xl D K bR k55 A< 1] F b NPP AT

7 X35 2000-2015 4FE3 T -3 o & b 26 1 LA
Fig.7 Proportion of different land co ver converted
to urban land from 2000 to 2015 in HBO

K8 X5 2000-2014 4F-$uk v i 1A BB A5
Fig.8 Changes in area of urban green space
from 2000 to 2014 in HBO

BRI Z MR . FRATRI, KT 1 NPP
5 A G A G R L T 0.05 KF
BB VRIS (26 1) o DB M bR 5 2R ) 3
NPP 55 [ Wi ot 22 B 38 AH OC , A R B T
0.01 K- 1) i F A I (2 2) o AT DL, P S b IXC
T A NPP =5 %237 2] X ik 25 28 5% IR R 5% 1)
F b, M 5 R A NPP 3= 252 [ K 500

4.2

BAIH &5 PEISELL K TIAN F1QIAO™ [
AR e 225 . PEVAE A TE A ERE T R0
T, T i 2 R BAE NPP St R R (HAE
HESFHENPP I E . TIAN A1 QIAO A A
2 T 5 O T o R 2 S B NPP B TR
EFRATT LB, ZENF AL SR X, T 4 JRad B S B NPP
SRR BT, HAFEZE AL a3 —2,

PEAS RO BCHERS BE ANEAG 5 92 A ) 2 1 il
AR SCAMRAEZSEEFERE, 7555k,
PEIZ£ 14 M TIAN F1 QIAO MyIFFT REE K, NBEH
RS R DXl A A 2 ) S B . LR, PEL AR L
TIAN 71 QIAQ % JH Y + b A FH /78 55 B4 i1 23 [

1 NPP

Tab.1 Correlation coefficients between NPP and
precipitation of urban land as well as that between NPP of
urban land and socioeconomic factors in HBO

Y Wk it INEE) NI
2011 -0.01 -0.17 -0.65"
2012 0.30 -0.17 -0.59"
2013 0.60" -0.08 -0.48"
2014 0.61" -0.05 -0.40°

FHHSE R AT 1 0.05 /K- (19 35 PEAG 35 ¥ A ¢ R K 17 0.01
IR F ARG

2 NPP

Tab.2 Correlation coefficients between precipitation and
NPP of grassland forest and unused land in HBO

A0y il b ARF
2011 0.35 -0.29 0.47
2012 0.53 0.04 0.43
2013 0.62 0.41 0.49
2014 0.67 0.21 0.54
2015 0.52 0.36 0.49
FEAS & 844 482 56 544 276 299

*HHSE R AT T 0.01 /K- 14 i A 30
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A HERI A 1 km, N RE A S DX 38 A b A R
R, 0 L, TIAN A1 QIAO ZE P I i i AL X
NPP 52 A 2B S A2 b T4, 5 PEI A%
DL TIAN 1 QIAO AH B, FRATTLA F /N RUEE By AL

H X AR X, DAS (8] 4338235 30 m ) - H A Y
5 B Sy R R S A R 2R O
LRI T AT ARG R T, B, 3R
TR A5 45 5 AT LA ] 6 b 8 7 X i 47 Jig
TN NPP 520

5

SE AT, AR SC LA 25 (0] 0 HER A 1
FI I w5 B0 R F2EBARR, 275 R T 20
Ik B 8 T S PR 45 R0 T4, RERS FLg
AT REH A RIS X IR T R R NPP (15200

FRATT LB, FE T4 SR b X, 388 7T = M f 4 1
NPP F145 H NPP 37 B I &5 F 50 Ml | 38 1 F0 R 1)
H, SR S T XOEEIKE . 2011-2015 48, 3% T
+ AR Y {E M 608.92 NDVI - PAR, 421X NPP #{f
7 583.80 NDVI - PAR, 31 ili £ i NPP $4{f kb 42 [X -
BIK 1R 4.30% ., 7 )1, T 1 M NPP & i,
133.82 NDVI-PAR, Ht 4= X 44K 175 7.79% .

2000-2015 45, P-4, 50 Ml DX PR (1) 3 T e ok
T2 BONPP B S 39 2 X3 iy = b T AR
2 624.05 km? 34 111 3] 3 395.02 km?, 14 /i1 T 29.38% .,
TEI T XA PN , NPP 34 {E M 429.67 NDVI - PAR
N3 489.71 NDVI - PAR, H4 1 T 13.97%., %R/R%
Wiy R S NPP S R A . SR 2T
I 7 FH A 800.55 km2Hg i F] 1 281.74 km?, 1
Jny 60.11%. ZHTHTY R IX I8 NPP 24{E M 374.80
NDVI-PAR % 466.81 NDVI-PAR, 1411 T 24.55%.,

WA R DXk T 4 i el A e iy - s DA o
oA F 02 T ENPP SN A F 27K . 2000-20154F,
PR A A2 5 B 464.11 km?, (5 TR X
T AL 60.15% . 39T 4 M 7 FH R S BONPP B
M 2.00x10° NDVI - PAR 3 /i1 5] 2.33x 10° NDVI -
PAR, 311 T 3.33x10° NDVI - PAR, [ 3 i 4" Ji2 [X.
NPP $4 /1115 511 67.18% .
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Impacts of urban expansion on net primary productivity in the agro-pastoral ecotone
in Northern China:a case of Hohhot-Baotou-Ordos region
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Abstract: Assessing the impacts of urban expansion on the Net Primary Productivity (NPP) is essential for un-

derstanding the ecological issues caused by urbanization in the drylands in northern China. In this study, we as-
sessed the impacts of urban expansion on NPP in Hohhot-Baotou-Ordos (HBO) region——a rapidly urbanizing
area in the drylandsin northern China. Based on the land use/cover map with a resolution of 30 meters, we exam-
ined the spatiotemporal patterns of NPP of urban land in HBO duringthe period of 2009-2013, and compared
them with those derived from other land cover types. The results showthat the mean NPP of urban land was
572.50 NDVI - PAR , which was 3.81% higher than the regional average. The largest NPP value of urban land, oc-
curring in July ,was 123.94 NDVI - PAR , which was 7.33% higher than the regional average. The urban expansion
dominated by the conversion from grassland to urban land would increase regional NPP in HBO.

Key Words: drylands in northern China; Hohhot-Baotou-Ordos (HBO) region; urban expansion; net prima-

ry productivity (NPP)



