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Abstract: Vegetation status represents the overall condition of regional ecological environment, hence
vegetation coverage is often used to measure the effectiveness of ecological protection and restoration
projects. Although numerous studies have reported the overall changes of vegetation coverage in the Beijing —
Tianjin sandstorm source region, few studies have investigated the regional differences over the years. In this
papers we calculated the annual vegetation coverage from 2000 to 2015 in the Beijing — Tianjin sandstorm
source region using MODIS data, emphasizing the regional variations of vegetation cover in different
subzones through statistical and GIS technology. The results indicated that, during the study period, the
annual vegetation coverage in the region increased from 35% to 45% with an average annual growth rate of
0.4% . Although vegetation coverage in the eight subzones presented similar growth trend, remarkable
differences existed in the vegetation status and growth speed. The annual vegetation growth rates in the
Jinbei mountain-hill and Yanshan mountain-hill-water-source-protection subzones exceeded 0.6% , however,
lower than 0.2% annual growth rates were observed in the Otindag sandy land and Desert grassland
subzones. In addition, higher degree of vegetation primarily distributed in the sandstorm source regions of
Beijing, Chengde and Tianjin with Shuozhou and Zhangjiakou showing higher growth rates, whereas the
rates were lower than 0.1% in Wulanchabu and Baotou. Approximately 51% Beijing — Tianjin sandstorm
source region saw growth rate increasing in 2015 compared to 2000, while the remaining areas experienced
decline in the mid and western districts. In conclusion. this study confirmed that significant vegetation
improvement has been made in the Beijing — Tianjin sandstorm source region, however, some areas remain
poorly covered, therefore more efforts should be directed to these areas towards ecological restoration.

Key words: vegetation cover; NDVI; regional difference; Beijing — Tianjin sandstorm source area
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Fig.1 Elevation and subzones of the Beijing — Tianjin sandstorm source region

2 Wk

MEHR A R G b i 4+ RARK A
SR AT AR AR — R L R T 4
M AZOR B AR ) M R — T
9 — 1k B 45 20 (NDVD 2 B 4 % 55 5 15 8 0 48
B s RRAE A — 2 B B 1 R RMIR B 5 B A o DL X
0 v 7 55 AR 2 T RN B AN A2 o DA TG A R A A
PefE BAE B g b BT A A NDVI £ 4
ok B 5% bR VR UL 2R e S Hl R0 A Y B ]
SPHEER 16 dL A [ AR 250 m B9 MODI13Q1 7=
fh o R C gad JLATRS 24 1F VR AR OE LR IE
AL B, A SO e X IR AR L AT T Savitzky-
Golay B DL LBRIEFS T4 485 FIH MRT $¢5%
Fedfe T H X MODIS B85 #E 17 8 5% ks X5tk 4t 4b
HLIER H e K AE A s Rk A 3Rk 2000
2015 4£ NDVI 4, 75 Arcgis10.0 B4 B3 o #5575
F 5 H KD IR ORI AE 4 NDVI s .

A 7 i e A e b R e B X I AR B

AR bR, F L E 2 0 T B RS b
MZ I, S5 NDVI H A R4 f A e, Hi,
BE 05— AR Bl 4 F0m R B A TS A O
ey NDVI=NDVL,
NDVL,..—NDVI,,
K. CV R WF 58 DM A% 5 o0 48 9 8 5 2, 0
NDVI,., #1 NDVL,.. 73 5 4 W #% #.oC NDVI B £z /)N
(RN =S
PR A1, Sk 375 BT 52 e AN Ti) X 3ok AT e 7 o B AR
BrASALHRAE L R ] ArceGIS 10.0 #4409 X 3483+ T
B 153 R — X3 i A B B A A R T
PHE (A (2)), 3 BL 2000 4F K 2 BAE 4y, 2015 4F
DX A ol 56 5 2 2R AR (A3 IF
K HI SPSS 12.0 3 A4F#E47 J7 22 43 # » LA o B 35 7k
g, HAGHR AT .

Sev,

i=1

D

RCV=

(2

A :RCV2015 7RCV2000 (3)
A ROV 2y IR #8056 B2, V650 A d — XAl P 11y
W& B TC (G =1,2,3, =+ on) s A A [ B[] L 7

http://www.earthsciencefrontiers.net.cn 35 47 %:,2018,25(5)



IR K . E

.4/ #F A% (Earth Science Frontiers)2018, 25 (5)

301

FEARKAE 2015 Fl1 2000 43 5] M PEAL 4R 5 S FEAE G,
3 GRS

ARG B K B B A IOE 5 X 2000—
2015 4 NDVT d5 KAH , SR 5 1150 9% 4F Oy 1l w8 o
BE LIRS A 5T X 3 {8 22 A B AR Ak il 2k
(Bl 2), B5RFY], pUE PP IR X 20002015 4F4E
Wi w5 AR B AE 35 % ~45 % 2 1] ARy A ik A
FMORME(P=0.01), H A K23 31 ma #, 43
HOHA 0.34 %,

50 -

—o—EHERE —— &EES

46 -

N
N

TR 5 %/ %
&

34 |
r =0.343x+35.927
R=0.406

30 L 1 1 1 1 1 1 1

R P
=i

FENDER 20002015 EH W B L EERT L

Fig.2 Variation of annual mean vegetation coverage

-
®
SRS
S U S e

i 2

in the Beijing — Tianjin sandstorm source region

TREHEEEER

Shy W AN T] 6 B 43 DX A 2K R B8 )
YD UR X P 8 A DX AR o 7 o6 FE ARk b AT . 1
JeBE Rt KU IR X8 AN W XA B T R
SPSS ¥ Af v 47 J5 22 3 M s 2K B, F = 247,194,
P=0.001,7ER 0 K #E K 0.05 BIKFE T, AW X
MHEREERARITFE X, SREH.8 AT
XA WY 7 5 P AAAE W D X 25 (I 3) . Il RS
Ly b 7 P8R A7 S AR #7855 ) B i 5 2000—2015 4F
I 62.29 %, HAESHTIN 0.84 00 s R24Z G R
HRAE DX B b L b B B S DX RTRR R 0 v M XA B
B B i o AR BIE 43 52 50.01 %6 ,45.56 %6
40,11 % AF 438 3 23 513K 3] 0.43%,0.58 %6 A1 0.55 %6 5
i 7R B e NIV DX R A A 52 A A R i XA A i R
B4 36.31 %6 Al 35.93 %0, A 3245 B KU VD T XA e
5 T S4 KOF- A o 2 i B A B 18 3 43 51 24 0.21 6 Al
0.31 % 5 V5 3% 35K o Vb i 7 X 9k 78 55 3 441K . 2000—
2015 4EI{H R 29.95 V6 , 1M Fi V6L B Ji I XA B A

3.1

JE BN Z AR EA R 19.11 %, H 34 b 5
JEEAF 3 R [ 0.1 06 BB Bk XK+
Mo B LA VD M RS O T AR 2 B R e L
R 301 PN A0 2 b A BOIR O

90 —+— BLERLMABRRFTE —a— KNRRHHTRE

—e— Sl ERETX —— R TERTRX
g0 [ —— FIRILIVHILK -=--0--- MR EFEITX
—— EERTIHTX —*— RERERTX

A3

FRERDREAAEREREZL LM

Fig.3 Changes of vegetation coverage of eight subzones

in the Beijing — Tianjin sandstorm source region

32 WMHHEBEEEER

Shg W AS ] s T A 25906 B % 43 IX S YA B
F i, %o ST KD TR DX P 11 A T R s R A Ak
HEATA3AT o B ST A KUV R X 11 A b T R e B
Wi B SPSS #AFh AT Or 2 B ek F =
294.634,P=0.001, 7E K& % /K #E R 0.05 7KF T,
MW S B 22 S A it i L, Gt R R A
[vi) b, 7 A 7 55 2 (B A AE I R X 5 (T 4
EHTEFXJTRBX EFAX s X R X
FIHE P X)) | R T (i B ) 0 78 7 7 A ol 78 26 A8 Ak 7l
Bl AH 23T, 2000—2015 4P A7 #7855 1 7 Y98 4 51k
68.90%.65.39 % M1 65.73 % , H 4 #% 4 55 B 14 i #4
B ARG 4> WO 0.81%6.,0.58 % 1 0.74 % , B
R SRl R 3 v w7 1, 4 D 1 NI N K
F 5 E A TN T CEE IR B A ED B T (R B
L BB 7 B R M T XD A K R T CBH R B R AR
B KRR 2 B R B R KRE XD, LR
ARSI T PN 52 R 0 T R A e A R AR e HL R
T o A S Y (E 50 AT FE 43 % ~ 55 % = [a] L A Bl 7 55
AR 43 5 R 0.67 % ,0.86 %0 F1 0.59 % L A K 0.57 %
F0.44 Y0 5 B 2= 840 T 5 8 PR 8 By TR A e A o B A
i AR HME 4390 R 28.13 %0 Fi1 30.82 %0 o AF 2 14 18
3R 0.14 %6 F 0,20 % 5 43 Sk T 4l #3560 IR
(22.41%) , HAR 334U H 0.11 %,

http://www.earthsciencefrontiers.net.cn %5 47 %,2018,25(5)



302 EPNM . LT #E.5%) W F A4 (Earth Science Frontiers)2018, 25 (5)
s Bl JEE B 3G, 36 06 M DA BAT o B AL T — M ok oF
TUEET (G ) MR 3 R DX S R A A AR R

—— RET . N . S
R R BT SRR 4 T R () £

. e 1OV BB A A A 4

% oy VETRTITRI DU T REEBR T A X5 5 AN AT 35 40 b X AT

B ol —o— XM B 55 BEAD T — BRI ST, 5 00 M XA B 2 o 3 1) Sl e

€ BT T O G 5 R R

T TR SO VG A TE A R AR LA LA LT D |
20 —— 5 EAT
S B F1 FERDER 2000—2015 FHEHEBEETUX
L o ‘ " Table 1 Statistics of district wise vegetation coverage
P R FFFTEIFEETFITIIIL L0
AT S ’»@;Q;:“ BRSSP changes in the Beijing — Tianjin sandstorm source
. o L . region between 2000 and 2015
B4 ZERADERAEMTHEEZZ LN E T LT ET
Flg.ﬁ% Lhangs@ of veg.ete?'tlon coverage of eleven (?hstrlcts o 7 2 A —— % 30
in the Beijing — Tianjin sandstorm source region TRE FTREEZX
W) 441X A=0.1 14.50% | M= T RS E AR
33 HEWESETAEE ﬁi’fﬁmjff #
IR VI , o, BEE LT A B R
F S Bt KB JE X 20002015 AEABE MK 0.01<a<01 35.51% ﬁi‘y&%um[&ﬂ;mg
26 E h 22 T AR A A A=t S

B T 0 =S [ S R O 20(&) AEF 2015 4E 43 HI4E K 00l—ae00l 1001 ﬁﬁ@iﬁﬁgﬁ:g—g i

A VPRS0 9 AL 0 6T 40 R 2015 46 75 X A S e

N e N , e — - CMIEIK —01<A<—0.01 34.72% SO T st Bl R

PBT 5 BE AR DT M IR 2 2000 4F R 9 BT 5% BE R OT(EL A BEFE AR 1% 0.0 SN e M T X A

b B 26 AR AL i 25 1] A 75 A R oL T 1 i
A HE 7 B AR S B A O, 25 R R A BRRER  A<_ol 5.17% ﬁgfﬁ;ﬁ%%%?iiﬁg‘
2000 4, 2015 4F HUHE RPN IRIXAT 1500 B9 DX 907 —

110°00"E 112°00"E 114°00"E 116°00"E 118°00"E 120°00"E 122°00"E 124°00"E
46°00"N
46°00"™N
44°00"N
44°00"N
£2°00"N
£2°00"N S
[ o A
(] —MweAiG
B s e IX 40°00"N
[ — e
[ wim s
40°00"N [ 1axs
75 150 300 km
38°00°N
110°00"E 112°00"E 114°00"E 116°00"E 118°00"E 120°00"E 122°00"E
B5 FERAWDIER 2000—2015 EHHEZ LK

Fig.5 District wise vegetation coverage changes in the Beijing — Tianjin sandstorm source region between 2000 and 2015
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