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Effect assessment of the project of grain for green in the karst region in

Southwestern China: a case study of Bijie Prefecture
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Abstract: The karst region in Southwestern China possesses fragile eco-environment. With increasing population pressure
and irrational land use, the local environment had experienced severe degradation showing as soil erosion, loss of soil
fertility and deterioration of vegetation cover in the past decades. Since 2000, a series of ecological restoration projects,
including the project of Grain for Green ( conversion cropland into forest or pasture) , have been implemented in this region.
It is quite necessary and important to assess the effect of these projects so as to provide a scientific basis for decision-making
of further ecological restoration projects. This paper takes Bijie Prefecture in Guizhou Province as a case study. Factors
influencing the vegetation dynamics are identified as climate change and human activities. In order to verify the NDVI trends
imposed by human influences such as the project of Grain for Green, this paper establishes a linear regression model
between NDVI and climate by means of SPOT-VGT NDVI data and meteorological data from 1998 to 2001. By performing
lots of linear regression calculations, the NDVI-climate influence model identifies accumulated precipitations from January to
June and accumulated temperature from April to July as independent variables, and the NDVI from 200d to 210d per year
which is assumed to be the max value of the year as the dependent variable. The model is also calculated at the pixels level
with 1000m resolution. Then the residual trends of actual NDVI and simulated NDVI from 2002 to 2008 are calculated.
Positive or negative trends expressed in the residuals are interpreted as human-induced restoration or degradation. Since

vegetation condition is influenced by a series of ecological restoration projects in Bijie Prefecture, the effort of the project of
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Grain for Green should be distinguished from other ecological projects before evaluation. Combined with the result of
residual analysis, the land-use data is also used. In particular, the paper evaluates the residual trends of cropland pixels
which are extracted from land-use data because there is a strong correspondence between the project of Grain for Green and
the recovery of vegetation on converted cropland. Finally the paper cites statistical data to validate the result. The results
indicate that local vegetation condition has been significantly improved by the ecological projects since 2002. However,
regional differences still exit in Bijie Prefecture. The trend of degradation has not been reversed in the east part such as
Dafang county and Jinsha county. This suggests that the further ecological restoration projects are still needed in the karst
region. The results also show that the converted land types of most restoration pixels are shrub land, grassland and
cropland. 91.68% recovery cropland pixels are located at the hills where cropland must be converted to woods or grass.
Compared the number of recovery cropland pixels and the area of the project of Grain for Green implemented from 2002 to
2008 in each county, further analysis shows that there is an obvious positive relationship between the number of pixels and
the area converted in the project of Grain for Green, except Hezhang county and Dafang county, which proved the

effectiveness of the method.

Key Words: vegetation remote sensing; NDVI; karst region; Bijie Prefecture; Project of Grain for Green; effect
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Fig. 3 The distribution of NDVI trends in Bijie Prefecture, 2002—2008
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Fig. 4 Correlations between NDVI , with climate factors in Bijie Prefecture, 1998—2001
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Table 1 The number of restoration pixel in Bijie Prefecture, 2002—2008
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K& 19 128 9 0 3.83
e B 2 22 8 9 1.29
U 1 93 29 3 5.00
YHZE L 82 98 57 58 9.24
Bra 6 238 25 3 10.33
BT E 85 283 204 181 10.51
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BOVY 3 E AR AT B (T AR LB S T b BR T 234 3 BT, gl NDVI-RUBERR AR S AR T A R D
B R Ty ol 2 PR B O DX L . B/ o
3.4 FHBKE S SR BHE AR TR E R 00T
3.4.1  FEPIRE X 1 A 2SR

R 2210 H AR H N A % B GRS R T R P 28 70 A e R e T A IS B IR A5 MR 5K
FIREREE, PRIILAS A Ee 1 Hi X 2000 A7 AT 4 -t A) FH P et BORE # o5 38 DX > 41 1) = A FIR B0, HEBR 2
B T KSR A AN GBS TT 45 R R AR AUI50T 2000 45 B 9 - M 280 48 3k & ki b AR )
FH M, R 85 A3 945 50 - b R 28 A0 D) S 8 Dy B OROPR | R b RBIE |, A ) o AR O S B 31, 54%
19.78% 36.93% ., H:A b 91. 68% MY T AL B AL T 11 M, 33X 56 4 B b J&@ T 1B B8 bR T RE L Z00E B B 5
Iy L IRHEREAS SR A A bR FH 2SR rp RS OT Y NDVE AR K R AE 0—0. 04 2 [i], J& Ttk & fnep
FIRA

R2 HEWWEBIT 2000 £ L HbF IR

Table 2 The land use type of restoration pixels in 2000
R HAEIR L W ke R4

d-HF 2 AL - . N Btk i e
Land . Slight recovery Medium recovery Significant recovery Pixel b P .

and use bype 0—0.02/(NDVI/a)  0.02—0.04( NDVI/a) 0.04—0.06( NDVI/a) et mumber ereents
F i Woodland 49 19 12 80 4.31%
TEAR M Shrub land 383 124 78 585 31.54%
HiFkHL Open forestland 88 31 19 138 7.44%
B Grassland 197 103 67 367 19.78%
BFHL Cropland 453 139 93 635 36.93%

3.4.2  BrbBoTEEKE B SGIR PO TROCR AT
B 3 28 AR T R G 2000 4F b A1 28 B S B i i X8, Gt A & By se H  JF 5
2000—2008 4F- 56747 4% 1T BB BHA MR BTE AT LR Y R IR T B A Ky Bl Tl NDVI-R AR AR R
R g G oC AR A D AR T R S AR K S R G T A B AR 22 B AN, LA 4% BL A R Bk R i AR A
FE B R 2 B HAG T A B S B TE ) Gtk G R . RIVR A AR T RS R 1 B AT e 2 IR 2 B 34 i Bk A5 ot 4>
B2, XRUIRETT & BIF AR PO TSRS T AR R
F3 ETiXEEH 2002—2008 RHHEHRER

Table 3 The area of converted cropland in Bijie Prefecture, 2002—2008
IR AR AT ot A4

i, Site 2002 2003 2004 2005 2006 2007 2008 ek Pixel mumber
Hedsmi 70 33.33 20 41.6 15.67 6.67 10 197.27 97
Kor & 73.33 76.67 45.33 66. 67 30.53 26.67 16.67 335.87 53
e 73.33 40 33.33 34.4 13.33 13.33 15 222.72 8
ERWEz 66.67 53.33 26 36.07 13.33 20 13.33 228.73 68
YHZELL 80 53.33 33.33 36.07 26.67 4 10 243.4 84
L OJICRAS 90 40 17.33 16.47 5.13 1.33 6.67 176.93 111
BT B 93.33 96.67 65.33 33.33 8.67 6.67 18.33 322.33 192
HAEH 73.33 73.33 32.67 31.4 10 8 10 238.73 76
XA 620 466.67  273.33 296 123.33 86. 67 100 1965.98 685

@ RBFERBUEEE A B 5 DO T B DGR BRE ARSI LR )
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(1) PEMIG TR HO I AR AT RSB BED A BH1L 2 8 .

P SR RV SIS TR T |
AKEVERRATBAY AL E] T BT, FIHIBER €5 100 o -
B X SN A T X R WS TR T, A X R R B R | o
i 5, 97% 191X BLZE 2002—2008 4EIF NDVI fiEkh 2 | . . .
FHRS, R PO T B AV A R A AR
P RS TR LB, I DR 0 W L, i o The area of comverid cropland/in®
ARABIT7 S5 Bl M s SR T & 4% &, JF H6 EHERSHHEGTERE
A — B TR K A R AL Fig. 6 The relationship of the area of converted cropland and

(2 ) %ﬁ”ﬁ?ﬁ“ﬁ 1998—2001 ﬂ: E@@@%ﬂ%?ﬁﬁﬁj@ the number of cropland pixels
S FEFARIC R (1) NDVI-S A A A | HR 4 3% 25 7 11
A R =% NDVI B BTk, 7531 2002—2008 4= A PRIZ 6T 5275 i DX - Hi A i se e a3, 45 R RIWITE A
ST BE T M DA AR A B A R BT N B PR AR B R A T AR L s T b BR Y B A SE
Bl MR XIAE 2000 4B 47 4f A A FH S 7Y = 2 AR R AR, A A 2000 48 4 Hb A FH AL
P PRI T FR 22 4T 45 R B HIAGOT B e 25 B i Y RSO O S IRBERAR TR T LR
K BUBR R E A K7 A1, Hofth 6 A~ B A BE 5 0 A0S 18 A T R A B I A I 1) 56 &R, UL IR B TR ek
M A S B R, B BRI R B Tl R NDVI-S AR RS 5 15 e G >, Bir DU B
BRI A5 T B0 AT AR AR B T AR, [ st o 7 3 3 o NDVI-S AR 36 (5 e, A — 2 E il i
1% o0 9IRS X R AT R E TR X B R AN DR SR, A S8 4 B Ak 36 #EAT
AR RE MR, BN — 2 B BORS FEE 4 BARA

TF 5 2 B 3% 22 1 70 VE 1 b DX LA — a2 B T AT PR AN S B 2 S, EUR PV 1 L DX AR R S0 M g A
B AR VA AR A M DX B R B BFE v ND VISR RS (AR B N4 Nl 3, A 7 Bk s el
i, LR R AT BEALHE LT JL A« V4 B b DX A 22 2, (A5 DR A0 MR R R Ik DX 3 1 3 SRR S e A R, RV R
SPOT-VGT $54 4 738 I A BT DA 4318 163X > 1) 1, (R AT SR A7 A 1 22 s b3 2 2%, b 3 AR | T 1 e 1)
TR RSB X B NDVI-SAGAS R RS B 7 A — 8 520, 4 Ja AT LASEaUR 43 9 256 0 /5 119 28 2% DEM. £5080
AT AT 5 (R VY R b DX AR R S A oA O BT Tl SR X 2 — 1 R A K S AR E R R R 2
b, SRS A I B AR5 M 1] A £ 75 5 2 DRl e 2 R 52 A MRS T A 2, 80 A N Sy 1 T SR A A5 8 A
RAED R AR RE M/, X B AR S 1 AL TR T R 1Y NDVIS AR A B 22, PR I 114 g DX
A A RS R A A K SRR R R R Z R R R E Ty 1,
Bgt h E R B PR 2% 5 R IR 5T I A TR AR 2 B O PR LR I SRR B , o R 2 B H R A
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