48 1 Vol.48, No.1
2017 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2017

NDVI

1,2 3 1 2
(1. 246133; 2. 266100; 3.
266071)
) (NDVI)
, NDVI
, 2002 2006 2008 2013 10 NDVI -0.04 0.06 0.10
0.16, NDVI>0 1253 1733 1742 2175km*( 43.67% 60.01%
66.82% 81.77%) , NDVI ,
; , NDVI (NDVI>0.4) (NDVI  0.1—0.4)
(NDVI<0.1), “Y”
( , R=0.737) NDVI
, NDVI ,
NDVI
(NDVD); ; ; ;
X387 doi: 10.11693/hyhz20161100241
, (NDVI)
, NDVI
) , NDVI
( , 2011; ,
,2016) ( , 2011; , 2015;
, ,2016) , ( , 2006)
, ( , 2011)NDVI
( , 2007) ,
( ) ( ) NDVI
(North, 2002; Liu et al, , ,
2016) (Van De voorde et al, 2008) , (
(Johnson et al, 2012; , 2014) Cl ),
( ( , 2015) ,
, 2006; , 2008; , 2014, ,
, 2016), NDVI
* , 1212010611402 ,KJ2016A424 ,

E-mail: als00316@163.com
:2016-11-05, :2016-11-05



1
1.1
1855
5 5 16m
s 15m, 1/8000—
1/12000 s 0.5—
2.0m, s 5
)
N
0 10 km
[
. — FRRDR
38°00 -—— 1855 gL
------- BARRIP KA
-~/ PR

— B TIUTRES
-~ BT HE/ K E

|
118°45' 119°10 E

1

Fig.1
1.2
”  LANDSAT 4
2002 10 15 2006 10 2 2008
10 7 2013 10 5
2006—2010
151
[c(CI)] [w(CI)( CcI-
) 1(b)
DEM ( 2000 2
SRTM ) ( )

48
( 1.0m) Cl” Na®
(TDS) , HCO; coy~ K
( ,2011; ,2014)
(1976
) ( )
(118°34' — 119°15'E, 37°36' — 38°09'N),
2719.8km?, 1855
86.5%, 1(a)
, 1530.0km?
42 390 ,
, 55%,

37°45'

1
119°10' E

118°45'

Sampling stations in the study area

4

) NDVI
ENVI 4.8 4 NDVI,
ArcGIS 10.2 NDVI ,
SPSS 17.0 (
30m

Cellsize
1000m, )
) NDVI ,
w(Cl) c(CI)
, NDVI
SRTM
w(CI")
ArcGIS 10.2 ,
, Ordinary Kriging

MICRODEM (CI)



NDVI

2.1 NDVI
, 2(a—d)

, NDVI>0

NDVI ,
: NDVI

0.2 , NDVI

NDVI NDVI

1.0—7.5km,
NDVI<O0.1,

10.0km, ;
0.4 , >

) ( —

— )
2.2 NDVI

2(a—d)

2002 2006 2008 2013

-0.60—0.61

-0.32—0.64 2002
NDVI<O0,

10

El

NDVI “€Y~”

NDVI
2008

2006 2008 2013

—-0.44—0.50

, NDVI=0

, NDVI<-0.1
-0.1—0

, NDVI

>

0.5 ,

)
NDVI

NDVI>0.4,

“Y,’ ’
5.0—

NDVI 0.1

NDVI

NDVI
-0.65—0.71
50%
NDVI

2006

NDVI  <<Y~~
, NDVI>0 :
NDVI , 2013 ,

2(e—h)
(Cellsize

2(a—d) ,
30m 1000m)  NDVI
, , 10  NDVI
,2002 2006 2008 2013 10

-0.04 0.06 0.10 0.16,

1253 1733 1742

NDVI
NDVI>0
2175km*(
),
60.01% 66.82%
2013

81.77%
NDVI>0
(NDVI)

43.67%
, 2002
0 02 ,
NDVI

>

23 NDVI

231 NDVI

( , 2011) 3
w(Cl) c(CI)
, (
12—14m
1.0g/kg
2.0g/L
NDVI

0—2m,
10.0g/kg,
25.0g/L ,

w(CI)
(CI)

w(CI) (CI)

“Y’,
NDVI

NDVI

151

w(CI) c(CI)

) (R)
c(CI)

,NDVI
0.33;
, R

w(CI) 0.740



4 48
a |\ 201 o N $9E=-0.04
| fERZE=0.13
A 200} N n=2869
0 7.5 15km I 1
S T—| 1501
M
=
100+
50 _ m
0 ]
. -06 -04 -02 0.0 0.2 0.4
2002#108158 NDVI
200 ¢
150
& 100}
50
0
-0.4
200610828
200~ g $9(&=0.10
RERZE=0.20
]  N=2607
150} /\ |
Ei 100
50
0
v -06 04 -02 00 02 04 06
200810878 NDVI
250 h
i j@{g=0.16
: 200 q Neaoeo
: i " 150
-0.2—-0.1
=
—003— 02 K 1001
Yy NS 0
’ o -0.2 0.0 0.2 0.4 0.6
2013%F10858 NDVI
2 NDVI
Fig.2 NDVI and its frequency of the Huanghe (Yellow) River Delta in different years
0.737, NDVI w(CIl) c(CI") w(CI7)
s c(Cl)) R 0.643, c(CI") w(Cl")
, , c(CT") w(CI)
5 > ( , 2015),
) w(CI)
c(CI) NDVI



1 : NDVI

. a
P, IR (M) M- 0
P, s

3 w(CI")
Fig.3 The spatial distribution of terrain elevation, w(Cl1") of surface soil layer, and ¢(CIl") of phreatic water

, c(CI)
2.3.2 NDVI
1997
—2002 ,
1997 1916 ,6 7
54.6mm,
21.0%; 2002 356.1mm,
37.6%( 214.6mm) 2003
, 2003—2013
556.4mm ,
, NDVI 1997—2013
13.6°C ,
0.5°C , 2003 13.2°C,
2003 (782.3mm)
(2011) NDVI
,R 0.63 0.81,
900 - ~15
000 R0
R _
E 700 —— 5B 410 Q.
¥ 600 %
% 500 5 g_
400}
S H i H I

Il Il 1 Il Il
1998 2000 2002 2004 2006 2008 2010 2012
R

4 1997—2013
Fig.4 Changes of annual precipitation and air temperature in
Dongying city during 1997—2013

b
Cr)(g/kg)  <1.0

¢(CT) (

C
c(Ch)(gL)

1.0—1.2
1.2—2.0
2.0—3.0
3.0—5.0
5.0—7.5
7.5—10.0
>10.0

0 7.5 15km
| IS E—|

2000 2 SRTM )

1 , R 0.75
0.89 , ,
NDVI
1997—2013
, NDVI
2.3.3 NDVI
, NDVI
“Y,’ , 2(a_d)
, 2002
2006 2008 2013
NDVI ,
90 , ,
, 1998 ( )
2002—2009 9
( 133d) 2008 8 ,
2008 2009 15
1355.6 1507.7 m’, ,
0.3 0.4m, 30% ) 2009
2008 89%( 1),



6 48
F 1 2008—2010 5 F A = fill e OB H A& 754 K R B
Tab.l Ecological water replenishment and effectiveness onto the Huanghe (Yellow) River Delta wetland in 2008—2010
s 227.82km’,
11 2.2km 4km N
3 (70% ) (30% —
2008 (6 24 1356 m’ ,
. 70%)  (30% )
7 4 ) 12.3km 0.02—0.65m R
79.77 137.68 10.45km
10 200.34km?,
3 2 4km s
2009 (6 24 1508 m 34 .8km?,
R 0.15m R
7 3 ) 29.1km 57.42 4475 98.17km
4km
14 5648 m’, 0.15—0.62m; 203.46km?,
2010 (6 23 19.4km?; 1.1km
7 6 ) 3608 m’ 11.8km? 103.29 67.74 32.43km?
550m
) ( 5 NDVI )
2011) 2010 (NDVI>0.4)
, (NDVI  0.1—0.4) (NDVI<O0.1),
, 3608 m’ , ““y=”
, 23.3km’,
800 m’, 13.4km? 3) (
, ) NDVI
> NDVI
NDVI
NDVI
’ , , , 2014.
, ) , 45(1): 94—102
, , , 2007.
, (3): 45—48
3 , , 2016.
) , 31(3): 488—502
€)) 2002 2006 2008 2013 , , 2006. NDVI
10 NDVI ~0.60—0.61 —0.44— : 201525(5):477—481’502
0.50 0.65—0.71 -0.32—0.64, -0.04 . 35(3): 358—364
0.06 0.10 0.16, NDVI>0 1253 1733 , , , 2011.
1742 2175km?, 43.67% ot » 22(5): 689—695
60.01% 66.82% 81.77% NDVI ’ 41(6): 826832
) , . , , 2011. NDVI
, 33(2):
’ 322—327
() , , , , 2014.
NDVI , ; — , 34(1):



1 : NDVI

103—109 Johnson B, Tateishi R, Kobayashi T, 2012. Remote sensing of
s s , 2006. fractional green vegetation cover using spatially-interpolated

, 37(6): 498—504 endmembers. Remote Sensing, 4(9): 2619—2634
s s , 2011. 30a Liu X F, Zhu X F, Pan Y Z et al, 2016. Vegetation dynamics in
,27(4): 287—293 Qinling-Daba Mountains in relation to climate factors
s s , 2015. NDVI between 2000 and 2014. Journal of Geographical Sciences,

, 3009): 26(1): 45—58
1425—1435 North P R J, 2002. Estimation of fapar, LAI, and vegetation
, , , 2014. 30 fractional cover from ATSR-2 imagery. Remote Sensing of
, 69(11): 1697—1706 Environment, 80(1): 114—121
s s , 2016. Van De Voorde T, Vlaeminck J, Canters F, 2008. Comparing
, 36(12): 3723—3733 different approaches for mapping urban vegetation cover
s s , 2008. from landsat ETM+ data: a case study on Brussels. Sensors,
, (1): 13—18 8(6): 3880—3902

TEMPORAL AND SPATIAL VARIATION CHARACTERISTICS OF NDVI AND ITS
DRIVING FACTORS IN THE HUANGHE (YELLOW) RIVER DELTA

AN Le—Shengl‘z, ZHAO Quan—Sheng3, ZHOU Bao-Hua!, LIU Guan-Qun2

(1. School of Resources and Environment, Anging Normal University, Anqing 246133, China; 2. Department of Environmental Engineering,
Ocean University of China, Qingdao 266100, China; 3. Department of Environmental Science, Qingdao University, Qingdao 266071,
China)

Abstract

Delta, the spatial distribution pattern of normalized difference vegetation index (NDVI) and its interannual variation were

To understand the temporal and spatial dynamics of vegetation coverage in the Huanghe (Yellow) River

analyzed based on remote sensing data, and the natural and human factors that affect the spatial and temporal changes of
NDVI were discussed. The results show that the average NDVI of the area in October 2002, 2006, 2008, 2013 increased
from —0.04, 0.06, 0.10, to 0.16, respectively, showing a good trend of green coverage. The areas of NDVI> 0 has been
increasing from 1253, 1 733, 1 742, to 2175 km? (accounting for 43.67%, 60.01%, 66.82% and 81.77% of the total area),
respectively. Overall, NDVI reflects a good development in time and in space (especially the river estuary). NDVI could be
divided into high (NDVI>4.0), medium (NDVI between 0.1—4.0), and sparse (NDVI<0.1) vegetation patterns, showing
oblique Y-shaped, patch, and strip zones, respectively, depending on the distance from the sea. The terrain height,
groundwater, soil, and water-salt conditions (such as the concentration of chlorine ion in groundwater) affect the overall
spatial distribution pattern of NDVI. The NDVI changed dynamically with the changes in precipitation and air temperature.
Meanwhile, artificial involvement by water allocation in the lower reaches of the river promoted significantly with a good
effect on the NDVI in the region, especially in the estuary area. Therefore, we shall continue to strengthen the protection
and restoration of the ecological environment and to promote the improvement of vegetation coverage for comprehensive
benefits to the study areas.

vegetation; water and sediment regulation; ecological

Key words normalized difference vegetation index (NDVI);

regulation; the Huanghe (Yellow) River Delta
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