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Variation analysis about net primary productivity of the wetland in Panjin region
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Abstract; In this paper, in order to improve wetland classification precision, firstly extracted wetland type, then classified
other land cover type, by these two steps fulfilled land cover type classification in study area. Using hydrological and
topographic parameter data, SAR data, and CBERS data to fusion by adopting principal component transform algorithm,
and adopting classification regression tree CART algorithm to construct decision tree, exiracted the wetland type in study
area. Adopting mixed pixel decomposed model combined with neutral network method, classified other land cover types in
study area. After adequately considering wetland ecosystem representative feature, in our paper, constructed wetland
vegetation net primary productivity model based on light use efficiency and remote sensing data. Genetic algorithm was
adopted to confirm max value of maximum light use efficiency model. Linear method was adopted to calculate FPAR value
from NDVI value. Terrestrial ecological model was adopted to calculate temperature stress factor. Simpler evaporating ratio
was adopted to calculate moisture stress factor. By establishing quantitative relationship between spectral feature band and
land surface parameter, estimated salinity stress factor of wetland salt-resistant vegetation. Spatio-temporal distribution
feature of Panjin wetland vegetation NPP was analyzed. According to observed data of temperature and precipitation from

weather stations in study area in 2004—2009, separately analyzed correlation relationship between temperature and
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precipitation with month average NPP of main vegetation type reed in Panjin wetland during growth season, as well as
correlation relationship between temperature and precipitation with annual average NPP of Panjin vegetation in 2004—
2009, acquired respond trend of wetland vegetation NPP towards temperature and precipitation. Results showed; wetland
area in Panjin (including water body, wet meadow, saline seepweed, paddy, reed, and pond, which were classified in this
paper) about account for 77. 2% of total area of Panjin City. Main vegetation in Panjin wetland coved (including wet
meadow, Saline Seepweed, paddy, and reed, which were classified in this paper) about 51. 6% area of Panjin City. In
2004—2009, among different land cover types of wetland, the area of water body and wet meadow is decreasing, and the
area of paddy, reed, saline seepweed, and pond is obviously increasing. Among these land cover types, the increased area
of paddy is the biggest (155.19 km®) , followed by saline seepweed (24.18 km®) , pond (21.50 km®) , and reed (10.75
km®). Slowly recovery trend has appeared in Wetland. In 2009, vegetation net primary productivity in Panjin City is
between 0—1175 gC-m™a™" | and average value is 553 gC+m >a”'. In general, spatial distribution of vegetation NPP in
Panjin City show gradually increased trend from northeast to southwest. The high value region of vegetation NPP mainly
concentrate in Shuangtaizi River, and Big Liao River watershed, where reed and paddy widely spreaded. Among different
wetland vegetation types, average NPP in unit area of reed is the highest, up to 1016 gC-m™a”" | thereafter is paddy (464
gC-m7-a”"), saline seepweed (377 gC-m™>-a™), and wet meadow (357 gC-m™+a™'). From 2004 to 2009 average
vegetation NPP value in unit area in Panjin region is slowly rising. Among them average vegetation NPP in unit area of
Panjin City is the biggest in 2009, up to 553 gC-m™a™", and the average NPP value is the smallest(511 gC-m™a™')in
2007. In general the influence of temperature to NPP of reed which is the main vegetation type in Panjin wetland is greater
than precipitation. With month forward, correlation relationship between NPP with temperature and precipitation is

gradually decreasing. In 2004—2009 the influence of precipitation to annual average vegetation NPP in Panjin region is

greater than temperature.

Key Words: wetland; net primary productivity ; remote sensing; Panjin
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Fig.1 Land cover map of Panjin Prefecture in 2009

http ; //www. ecologica. cn



19 4] FAE A AR I 7 T S S AR 6011

U, Bl LA T 1 SR SR DX G x7, T b B %o 5 A i R P b B TR 1 i Vb L S B 1
=R RN
4.2 iHh NPP 28434 FRAF
4.2.1 JRHbAEHE NPP 975 [E] 50 A5

2009 FEEERTIAR B NPP B2 [6) 5040 WLIEL 2, Geit4h R R W] ,2009 4F 2088 A 9w 22 7 1A T 0—
1175 gC-m™a™ Z[A] FIE N 553 ¢Com™a™" . SR, L H A Bk NPP 25 0] 20 A HLAEE 2 R b ) v B i
Wik R R NPP E 5 A DXk 32 B4 v e XL T R T i dek 32 400 2 55 R R 1) DX, A 46 2%
PER X R S R ERE T ER S VIS, TR, TR i HER AR R IX
PIRE#E NPP {5, —MEFE 490—950 gCom ™ a™ Z[H], X S Bt H 7R X8 PN vh T R4 i 9 S, )32 o0 A
)P b A KR AR

>»Z

®1 HRRIMBZHRERGITR

Table 1  Statistic table of land cover classification results in study

region
165 e T T AL Area/km? NPP/(g Cm2a™)
Code Vegetation types 2004 4= 2009 4F p—
=3 >0—100
1 PiCEN 1109.65 913.97 == >100—200
S >200—300
2 HTAX | 48.09 39.25 - 300400
3 LN 57.92 45.37 = >400—500
N = >500—600
4 A 34.21 58.39 & ~600—700
5 PN 68.19 75.51 =31 >700—800
. =3 >800—900
6 KT 1023.43 1178.62 3 >900—1000
7 P 812.73 823.48 NN . >1000—1100
0 25km ) = >1100—1175
8 LN 185.78 161.41 e
9 I 622.47 644.97 , )
B2 2009 F£EFHEH NPP ZE D7
10 TR YE 108. 63 130. 13

Fig. 2 Spatial distribution map of vegetation NPP in Panjin
Prefecture in 2009
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Table 2 Statistic value of vegetation NPP in Panjin Prefecture in 2004—2009

iy BUME/ (Comea™) KM/ (Com 2 wa™) TN/ (gCom 20 bt
Year Minimum Maximum Mean Standard deviation
2004 0 998 520 312

2005 0 993 518 281

2006 0 1006 523 294

2007 0 982 511 279

2008 0 1103 540 309

2009 0 1175 553 318

4.3 VR HE NPP X/ IR AR K 8 0 1 REAE

Xof SRR T E R PRI P A AR K RN P2 NPP 5 24 - 2 AUIR AR K R AT AR 5G4 A B
5) , BV b REER B DX AR 5 NPP RS2 2R TRk, I FLBEHE H RHEE  NPP 5 R A RE /K A RH G 22 5L
TEBWH L X 45185 TR E AR TR X DTS5 IR A AR 2| n] B8 320 b AR 25 28 G A 1) 7K SO 0 v 2
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