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Spatial Heterogeneity of Above-ground Biomass in Sugan Lake Wetland Vegetation
GOU Fangzhen, ZHAO Chengzhang*, YANG Juncang, REN Jie, MA Junyi, LI Ziqin

College of Geography and Environmental Science, Northwest Normal University, Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract; The spatial distribution pattern of aboveground biomass of inland salt marsh wetland vegetation and its influencing
factors have important theoretical significance for wetland ecological hydrology. Our study aimed to use wetland community
survey and support vector regression (SVR) model to explore the spatial heterogeneity of aboveground biomass of vegetation
and its influencing factors. The study site was located in Sugan Lake wetland at the northwestern end of Haizi Grassland,
Akesai County, Gansu Province, China (94° 10’ 33"—94° 14’ 43" E, 39° 01’ 25"—39° 05’ 32" N), and the elevation is
between 2795—2808 m. The study area is divided into 5 ecological functional areas based on differences in landscape,
landforms, vegetation, water and soil resources, and ecological and environmental issues. We chose 425 plots randomly and
set in the 5 ecological functional areas, each plot was set with 1 m X 1 m quadrat. The species, coverage, height, density
and aboveground biomass of all plants in the quadrat were measured, and repeated 3 times. The aboveground biomass data
of 275 community quadrats were selected as the response variables of the model, and the remaining 150 data were selected
as the test model variables, the aboveground biomass of vegetation in the whole area was inversely performed, and the

influence of water and salt on it was analyzed. The results showed that support vector regression model had high fitting
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accuracy in the retrieval of aboveground biomass of inland salt marsh wetland vegetation, and the predicted values of the
model and the field measured values were tested with significant positive correlation (P<0.01, R*=0.81). The spatial
pattern of aboveground biomass of wetland plant communities in different regions of Sugan Lake presented complex spatial
differentiation rules, and there were significant differences in response to groundwater depth and total salt content of soil ;
with the increase of groundwater depth and total salt content of soil, the aboveground biomass of vegetation in He-hong area
first increased and then decreased; there was a significant positive correlation between the aboveground biomass of
vegetation and groundwater depth in the Hu-shui area, while the total salt content of soil was the opposite ; with the increase
of groundwater depth, the aboveground biomass of vegetation in Shan-hong area first increased and then decreased; the
aboveground biomass of vegetation in Quan-shui decreased with the increase of groundwater depth; there was no significant
correlation between aboveground biomass of vegetation and groundwater depth and total salt content of soil in Tai-di area.
This study reflects the ecological adaptation mechanism of wetland plants to the changes of environmental factors such as soil

water and salt.

Key Words: Suganhu; inland salt marsh wetland; remote sensing inversion; vegetation above-ground biomass; spatial

heterogeneity ; groundwater depth; total salt content of soil
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Table 1 Investigation of wetland ecological function area resources in Sugan Lake

HBYIEX [ Ry & 37 T A FEA YA
Eco-functional areas Area/hm? Source of soil moisture Wetland types Main plant type
k< e o e
18830.3 ZE K K PRl T 4 LR SR8 VR EE
Shan-hong area
JRIKIX. N NN S, " i ne g
okl . 57235.4 HUK KRR BOKS TR AL R L R OKE A
Quan-shui area
TTPEX e oA = TRl T VAT 925 S o e gy e :
13174.1 ZEW K K PR T 2 T A FLE MR P KA
He-hong area
HHX - s A
. 4628.1 RAFEK Pl 7 1 B BTNt
Ti-di area
T X , N TR . - .
JIFie 20210 K RS ALK BY  Bodok % B e
Da-suganhu area
NIRRT X , N . S A 30 e .
M BRI B KSR AR B T Ko F5% A E A

Xiao-suganhu area

1.2.2 (R 2= R4

2017 4E 8 A FHZE 9 A LAFEWF IS IX LA % 425 R (1) | REHB A RISEAS REAS I S5 0P 9T IX BT A
RIS FERE MR 3 A 1 m o x 1 m BOREDT, DU AR 9 B R R Fp S (26 5 R,
23, FHYH IR FF RN BR R R A 0 BRA SR S T B T AR R, SRR R A 2 A
UFRRIC Y [ B4 PN 1] 5256 2, SR 100 A AF & BY B 8 AR B0, CE THLAE ML (105°C R F 30 min, 2R )5
75°C LM 48 h, FRIERE S S8 T 2 H ) JRARE , I i bR SEH 275 ASEEERE T IR g b
Wy e B VR SR R (e e 7 A L T4y 150 B VR R S AR A AR
1.2.3  +EERIEAUE

AR FE DX A e b 1 AR it [, 76 AR SR AR R JZ 0—20 em 1 3RS B A A B4870 [l S0 55

http ; //www.ecologica.cn



19 34 HIFY AF IR T W AR L A 4 s ) SRy B X 7K R F e iz 7777

%=, 5E 3 Ca™ Mg™ K" Na® .ClI” (HCO* SO} .OH~

SERT RS PSR R RO, RS R 7 A
LGRS A SRR ArcGIS 10.5 #AEXT 14 Eh BT '
Kriging %5 [ ), 48 1 b AR 1% it 2
BRI T A 5 Ao X AR B AMHS ER i e
BY Extract Values to Point “I. E | FH S5z 788 (14 F 9 b F 4 o =
Wy R R A BB, (530 LA R 1 'ﬂﬁ%?ﬁ?,'
Sk 1 B — X Al i .
1.2.4  Ho FK AR AN
"I 0 10 km

MR KA B S VR T A A SR I B 5T e © RARR —
2017 4F 8—9 FI 7635 TWIMLIX #Y I AR LR ek o 00 R0 rom oo eanoe
167 AH T KA 3 B E 1 ArcGIS 10.5 B4 & 3 1 HTWEHSIMEERIRRES

ﬁﬁ Kri ging élﬁﬁﬁﬁ, ﬁﬁlf@? 7J( 1ﬁi§ﬁ{%ﬁﬁ§ﬂ’ﬂ fﬂﬂTﬁFé—] Fig. 1  Sampling points of field survey data of wetland in
5, 38 BN A BRI B 5 A 5M X Fok iy S e

BB PG, PR P S 16 10 R e e, b 2 ) e i A 4

H T KRR B

1.2.5 8%

ASCR 2017 49 H 30 H ¥R =5 (2Y-3) AR 26 880 , 25 0 3 HEE N 2.1 m(2.1 m
OPBA 5.8 m B2 , TR RAHR AR 4% ZLRTLLA 4 bRt BE, B S IR M E o 18
YA R 4y o 4 ) e X AR A T BCHE | AR RE AR (2T MODTRANA+HERL ) FLAASH BEBRR AL IE 24
filt 5 DA SRR B A5 PUAL B 3 T ZY- 3 BUE Y 4 A v D Be 4R I 5 AR Bl A K L R Bl 95 1 ( Ratio
Vegetation Index, RVI) | 22 {H #H # 5 £X ( Difference Vegetation Index, DVI) | IH — b # #% 75 %X ( Normalized
Difference Vegetation Index, NDVI) | 355 i # 45 % ( Enhanced Vegetation Index, EVI) Fl 1 33 1 15 48 % 15 %L
(Soil Adjusted Vegetation Index, SAVI) (£ 2)

F2 HEWEHTEAR

Table 2 Equations for vegetation indices

LIKIE R AKX 275 3CHk
vegetation index Computational formulas References
HLAE AL B AR 2 RVI NIR
- ; iNer 22!
Ratio Vegetation Index R Pearson i Miller
ZEAHAAEEL DVI A
NIR-R ich: £2[23]
Difference Vegetation Index Richardson %7
I — AR B NDVI NIR-R e[ 24]
. . . Rouse %
Normalized Difference Vegetation Index NIR+R
f.gﬁf [EEE ‘ Liu il Huete!?]
Enhanced Vegetation Index (NIR+C,NIR-C,B+C5)
EE T RI TS AL SAVI NIR-R
S S el e
Soil Adjusted Vegetation Index NIR+R+L

B ( #5 Y6 B SR Blue laser band reflectance) | R ( ZLYGIE B 1R Red laser band reflectance) , NIR1( JE 214N B S R Near Infrared band
reflectance ) SM HIACFBEIR 3 SHARE 41 GELIAMEBIR ST, EVIHFRIRECN €,=6.0,C,=7.5,C;=1,6=2.5"1 ;SAVI 1 L & # K 0.5

R b 25O (R M B AR R KA AR BFRAE S RO R TT, X 2Y - 3 1R IR SE AR B 4 (L il B AR OT AR K
PR, TF5 K B A S0 % ( Gray Level co—occurrence matrix, GLCM) ZUFERF- (£ 3) .,

http ; //www.ecologica.cn



7778 A E = 41 4

®3 gBEEFITEAR

Table 3 Formula for calculating texture factor
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Fig.3 Aboveground biomass inversion map of the Sugan Lake wetland in 2017

2.3 ARREIGFX R KR -4 dh g SHpih AR R
231 HUFKEEESHEH DAY RN LR

T M 4 DX P R b 1 2 ) i B M T K SRR T R S8/ A, RO 0.0553, T6 i A DG &
(P>0.05) , 1M 5 A4 DX A A Bl b 26 0 5 1 R /K SRR F 30 0 AN W) R B 1 22 S5 (TR 4) « (1) Lt DX il
AR B A T KBRS KR I N Y R 0.3299, H IR 4 AT, MR KR 4 m B b
AR UGS, Y KRN T 4 m B e AR S R KSR O AR L TE A DG OE R (P<0.01)
R KRR T 4 m B 00k 5t 25 SAAH DG OC R (P<0.05) 5 2 F/KIEYR 2.3 m B #b |- AR Wy 0 L e R (B
1839.81 g/m” , H1 F/KHEE A 6.88 m BHIA G K, H EA Wi 385.48 o/m*, (2) R/KIX M B9
5T KR W U R (P<0.01) ,R* 2 0.3142, 1 FA M1 24 T 0—1000 ¢/m* 22 ], (3)
TR DX e A A T K BEYR R R St IR i N R R R 0.7552, b R /KIEE R 2 m il

http ; //www.ecologica.cn



7780 A E = 41 4

ARG T, S R KEE/NT 2 m B M B AR S R KR W B E BRI SE R (P<0.01)
FKHRA T 2 m B, WAL B R A R (P<0.01) , (4) WK XA BE b 1A 9 5 Hh T /K B 2 4 2 0F
MHKFEZR (P<0.01) R} 0.4865, (5) G HbIXH FAEY) & S5 R /KIRR Z (8]0 B E A K R (P>0.05) ,R* K
0.1033,

X gk X KX
5000 - y=-143.99x +924.81 2000 -y —-92.57:2+ 689.16x~ 233.19 5000 [ y=-577.86x +2434.4
. 2 = (.0553 R?>=0.3299 R2=0.3142
4000 o P>0.05 1500 L . 4000 F % P<0.01
3000 + 3000 o
. 1000 +
~ 2000 —‘-_' . 2000
E e, L
:g 1000 oo o® * o 300 1000
2 ° ? S ° o,
g g 0 D %® | o | 0 | 0 L] 1
Rl 0 2 4 6 8 0 8 6
o E I Wik X AKX
S 1100 [ y=-335.452+ 1266.7x - 539.54 SO0 [ y=101.02x+ 57.859 600 - y=131.45x+46.325
g R2=0.7552 R2=0.4865 R2=0.1033  °
= 900 . 600 F P>001 , P>0.05
700 400 1 .
400 + . e T e
500 . °
200 F —" . . .
300 200 F T
100 ) 0 L 1 L L I 0 ° ! |
3.5 o 1 2 3 4 5 1.0 1.5 2.0
1 FIKHLR Groundwater depth/m
2X gt X SUKIX
4000 3000 ~
y=-1.073x +412.23 3 =0.3643x + 703.29 1200 y=-1.9701x + 320.86
R>=0.0039 R2=0.0001 * R=00017
3000 |- P>0.05 P>0.05 900 | P>0.05
2000 - . .
L]
2000 - - ° R 600 -
E F. 1000 .
2 1000 | 2 5 300 —..—: . .
il - . ° ° o o0 °
@ g 0 L. 1 1 0 [ 1 1 |
ﬂ S 0 50 100 0 10 20 30
(=}
- X 00 - Wik % AHX
£1000 1 y=-0.6942¢ + 38.11x+ 14688 y=-3.2313x +426.79 600 ) =-0.3997x + 224.45
2 g0 R =0.5795 600 R2=0.6026 R2=0.0013
o e
P00l P00l . P<0.01 . P>0.05
600 400 -
[ L[]
400 e o o ° L]
L] o Y
400 F . .
200 | p— .
200 ’. L I ]
200 F
° L]
° L]
0 1 1 ] 0 1 0 1 | | ]
0 20 40 60 0 40 80 120 160 0 10 20 30 40

1384 Eh B Total salt content of soil/(g/kg)

B4 FFiEe it ToKER, TR ENEN M FE SR

Fig.4 Impact of groundwater depth and soil total salt amount on aboveground biomass of vegetation in the Sugan Lake Wetland
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