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Fig. 1 The location and water system of the study area
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Fig. 2 The productivity change and land conversion of Ten Tributaries River Basin during 2000-2015
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Fig. 3 The area and proportion in different regions of productivity change trend
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g BRI AL, HE N 20.88% . 33.54%F19.74% , Hid AR pE oy g g N X i
R i AT VDR R

WA R S T R R R (EI2b, F 1), 2000-2015 4F - b i) % 46 (14 el T AR
41360768.75 hm?, 7 LA 33.91% M\ A A F % 48 (%) 2 X 43 1T 2600 3 2 b [X - i1 ]
PR S 1 AR P JE SR 2 B AR R 92162.5 hm? . 144162.5 hm? Fl1 123212.5 hm?, 4351 i 4%

H X3 45.12% . 31.92% 1 30.38% o £1 Rt 254 EARFEAR b 51

Hr (F4a), JtEmfAzsibisz Kn Table 1 The changed area and proportion in different regions
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PRz S EA| T 144162.5 31.92 307462.5 68.08
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Fig.4 Thechanged area of different land use types and proportions of conversion in different regions of productivity change trend

AN ZEREINIX BT LB 5] 89.41%, T LALL R 43K AN _E ik — 2 5 AN AR AR IX S5 1) L3853 B
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Hoe, WERLEAA B ZRINXRE (K4b, %2), Fmmfh235146.08 hm®, %
MR R AL i AU . Hor, bk . A H L KR S RO AR A FH 5 Ry v
MR AN 72211.99 hm?, (R FRAY 30.71%, R s R I, bR . K44 . 2%
FHHB AR R FHHO A ALK 134257.70 hm?, (5 R4 1 AR Y 57.1%

Hyk, WA b I X e SOk (Bl4b, R3), KB MG mFL

Fz2 2000-2015 FA A EEGMNX I 1 7 AT EEBLERE

Table 2 Transferring matrix in unsignificant increasing area during 2000-2015 (hm?)
A Mt il NN fesi ikl ES LR it
feH — 2467.02 36710.87 1567.31 8709.36 2867.90 52322.46
Mt 2519.11 — 7597.39 140.81 1846.49 605.50 12709.30
Ol 55573.25 10459.17 — 3540.88 19103.61 45580.79 134257.70
PINES 379.25 42.41 1542.19 — 76.30 41.76 2081.90
st dathii 2173.15 239.64 1877.40 73.39 — 379.55 4743.12
A FH 1682.52 352.95 24484.14 1053.39 1458.60 — 29031.61
Bt 62327.28 13561.19 72211.99 6375.77 31194.36 49475.49 235146.08
R3 20002015 F £ BB MK + 10 F) BTN R R
Table 3 Transferring matrix in significant increasing area during 2000-2015 (hm?)
il Al i pINES H I A T H pES2)
A< H — 700.43 11734.79 468.18 2137.50 1837.68 16878.58
b, 466.40 — 2756.41 31.37 454.69 383.80 4092.66
i 9007.28 3626.22 — 1248.13 3526.36 31449.97 48857.96
PN 110.21 12.18 629.35 — 19.17 61.73 832.64
BB 42991 63.87 421.05 23.66 — 122.64 1061.14
A 295.25 427.09 9030.34 336.72 949.37 — 11038.78
J=San 10309.05 4829.80 24571.93 2108.06 7087.09 33855.82 82761.76
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T AR X Gk ok R (Kl4b, 2 4), KA L HFHE TN 13684.74 hm?,
ORI T A ER B el . o, Pl PR, KR AR R g A
H TR B K R 4524.8 h, (533.06% 5 FIFEHBAER AR | ARHL . KA, S b AR
) FH b T AR K 7859.59 hm?, 5 57.43%.,

F4 20002015 FAEFF AT X TR AT LR

Table 4 Transferring matrix in unchanged area during 2000-2015 (hm?)
e H Mt Hih IR jeasids i bl ES LR Bt
feH — 193.43 2053.72 117.20 472.94 142.80 2980.08
b i 154.46 — 430.84 6.00 130.13 14.99 736.43
Y 4085.11 665.14 — 287.36 1255.27 1566.72 7859.59
PISES 27.40 6.24 164.53 — 8.30 2.99 209.46
s dathii 145.93 17.28 124.80 7.38 — 28.86 324.25
A FH 111.90 20.74 1295.61 63.64 83.04 — 1574.93
Bt 4524.80 902.83 4069.50 481.57 1949.67 1756.36 13684.74
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o ARG N XA T FARURD B MG AR T AR d R, B R R AR .
PRI R (F4b, £2, £3), HFEREX A X LUCC 24 8 A5
R, TERFSEETBEN DA O AR Mkl KR dER AR R A (GBI
57.1%K1159.03%) HA 26.51%F112.50% 4 k4 FH RS,

MR T TCAARIX | A S B DR S M X Ao (R2~3R4), FEikhTr
T, FHAC U e AR, KA, R R AR A 8 FE I OR F o % e i, bk
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33.06%, midkd . AHT . KPR E B AT R A RS R B Fe IR 2, 29.74%:;
AN ERINK AR . A KR R R R R M A R R el e,
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SN D R MM L A L AKCUACRN T M A S R R B Y L B R,
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X = AN KSR A a5 5wt A BRI A R s T4 LU 50, R E0X—45 %1
JC IR 2 £ 7 7 TG Al DX RIS (i 28 1 0 X LUCC 20 DL B s A 1 Ry 32, 5 08 (X
LUCC ZH 5 LA s st RN AR A bR 3

M RS SN ARG ISR, ERIEL, AR+ MR AT 58%
VR TR G A . AR KA R PR A e, 5 0 % - AL T S 5 A
HR 4R ) ek B BEBR TR N Sy U rh B P PR R A — B PRI R L S AR
TR AR Z B T R ARL A RE T, 1 5 AR DX ey, T BB I XA
FE R AR L DR BRI A JE A . Beah, IR B A= 0 AR A A s
RF, AR X 5 LA A ) 235 SR 5 8 e D DRI — L5 XA e 7= ) e
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/D B ZE AR o 33X 5 8 e W M SR R A L B AR B o3 A i SR 5 AR K A2 B A 2%
PR ZU RS G, EMSE 55 b sk, M A K B Z oK ANy, I LATD AR
Yk E, K ERZ A FARIRIRAS s 7 SRS DR s LAV S &, R s
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MEFA RN BERTE , FE = AR AN 52 R AR (R AR, SR 0
R Bl OO A At 2 6] DI 2B 7 O B AR B I, FE TR BT
XK R YA A = A R RN R 22—, AR X B L s (R
W BUERE . BLSk) BUESEE, 2000-2015 4EFEOK B AR MR E 2R miaE, RN
4.06 mm/a, X RESEAEY A JIAEEEAR L DI nka ok T 0 R A 22—

M Bl di ol B AR MR Rk R, A 3G n X A G Sy vt | bkt |
KA L RIS RN AR A9 i T AR T s A it . A MR KRR b
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P RERA RIS 32 ), A FHRIR A P A 4 LU ), 0O 3 BB R/ NBR ) 7 A e 2 ™
TIARAE o A G L 8] i 1 AR 1 FH (75 DX IaAR B A ™ T R hnea 5, AR R A
JH b st DX SR a2 7= o S, X — 25 S Mu PO H R P S R A AR fh 3R
JEZ YDA T S 2518 — 8, DRI R AL A 7= 28132 31 T 4% HRTR A
FHHAE AR 5

[, MREAAR P A )25 B R AR ok R (Bl2a), SR/ 3 0 I =20 1
FHFFE XU, 0 HE i S A 2 7 A% DX R 3 12 A Hy b i U A 4 o MO
JEARART, PEE SIS T EAE AR, BFFEIX PN 2000-2015 4R44 & Bk 2
ANWERE I RE ., JUHJR AR AR T A B R 2, AN T 147.05 J7 3k A
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(2) 4rIX4FAE

A= A AAATE =R R IR S (Kl 4a), TERSUBRLAD AR, ik
FHHLIEIN T 15915.97 hm?, A 74.97% 5 TR, 8T KIS gA = Nk, %
B R AN S 2 X AR I X e R, BRI T A I P i ) 3 5 5 X AR A 7 SRR A
XAEEIRS O 1T AR B S gl A 7= s i 3 R R 5 R A,

P R AT FLYD B X AR g A= 7 ) 2 S G R S TR L B KR 33.54%  (1#13b),
G A JE R 5592 X S R 2 107 T [ 0 ol MR A ST DX A G, MR T A A I 2 e A
16 (49T 3097.66 hm?) o A= 7= J7 JCAS AKX B 1 B G A5 A8 w3l e A Vb i /N, AU
1.98%; Ui BH HR VNS X A B A 77 01 A A fe R B0 X3k, 7 A D R 2 B2zl DX M A 2k
BRI s o, g KEEZ 2] T AN TAEY Ve st , 23T Kb g shimdl, +a
B AEAF A AR PRI A R, (ELRAR b AN TR 4 VDRGSR R T IRV 1% shxe Al A <
oM, BeAh, AR I X A S A L EDIE T XA EE R, ORI X A A
TEFPE Y IX R, 5 HA = A ARSI FL e, X AR PRI B[] A5 52 A A8 Ak i) 107 4
&, W) A M AL R B A ) R R

TEICTRIG BRI, REB A 72 128 A A 3 A S 2508 DX TR B KA 145754.13 hm?
(Fl3a), HIZXMRL70.77%. X—&5R 51X LUCC Hr A ¢, K HFEZIX LA
95335.87 hm?, 5 46.12% ; 1 T KP4 if AL AR Ak fa #h5 v [l b Dy Al il 245 44 A8 £k —
2, FEWFITI BN AR Ak, T DX SR A = o S R

ZE Tk, TR E#E RS LUCC A S RAHrg R 7= 4% R As ik
B2 T LR R, SEGMIET AR RS R IK ) )53 Hr A
te, B S LUCC X I e — AN 1E 45 A6 L i AR 5T
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Response of change trend of vegetation productivity to land use
conversion in Ten Tributaries Basin of Ordos

BAI Xue-lian', JI Shu-xin', WANG Li-xiang', CHEN Zheng-xin’, CHANG Xue-li'
(1. School of Resources and Environmental Engineering, Ludong University, Yantai 264025, Shandong, China;
2. Water Conservancy Science Research Institute of Inner Mongolia, Hohhot 010051, China)

Abstract: Land cover/use change (LUCC), which is a focus in global changing study, deeply
influences the geographical distribution pattern and productivity of terrestrial ecological
system. Normalized differential vegetation index (NDVI), as a key indicator of vegetation
productivity, plays an important role in assessing regional vegetation productivity. We selected
Ten Tributaries Basin (TTB), where the Yellow River has ten first-level tributaries, to analyze
the relationship between the vegetation change trend and LUCC conversion based on the
annual data of MODIS NDVI from 2000 to 2015 in the northern part of Ordos, China.
Meanwhile, this study employed trend analysis and transfer matrix to analyze the relationships.
The results showed that the productivity had an increasing trend totally due to the dominance of
grasslands in farming- pastoral region, and areas of significant increase and unsignificant
increase account for 22.01% and 67.4% of the total area, respectively. The areas of unsignificant
decrease, unchange and significant decrease account for 4.59% , 3.32% and 2.68% |,
respectively. Land conversion areas in unsignificant increase and significant increase come to
235146.08 hm’ and 82761.76 hm’, respectively. The conversion of grassland to farmland,
woodland, water body, construction land and unused land, especially the conversion of grassland to
farmland, led to the increase of vegetation productivity in corresponding regions.

Keywords: NDVI; vegetation productivity; land use conversion; Ten Tributaries Basin



