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Spatiotemporal distribution characteristics of vegetation biomass and its relationship

with hydrological connectivity in Kekesu Wetland, Xinjiang
TANG Zitong, LI Xingli, LIU Huabing, LI Qianwei, GAO Jungin "

School of Ecology and Nature Conservation ,Beijing Forestry University, Betjing 100083, China

Abstract: The relationship between vegetation biomass and hydrological connectivity is crucial for the preservation and
effective management of wetland ecosystem. Our study combined the use of Landsat- 8 satellite imagery with the field
measured data in Kekesu Wetland, Xinjiang, we not only extracted the wetland water patches of different months during the
growing seasons but also estimated aboveground biomass of the wetland. We further investigated the spatial and temporal
distribution characteristics of these vital ecological parameters. Additionally, we quantified the relationship between
hydrological connectivity and aboveground biomass, as well as plant carbon pool. The results showed that in June, the area
covered by water patches in Kekesu Wetland reached its maximum, accounting for 63.12% of the total reserve. However, as
the growing season progressed, particularly in August, the extent of water patches diminished significantly, accounting for
just 6.27% of the total area. This noticeable seasonal variation underscored the dynamic nature of water patch distribution

within the wetland, emphasizing its sensitivity to changing environmental conditions. Exploring the spatial distribution of
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vegetation biomass in more detail, we observed an aggregated spatial distribution pattern. High biomass concentrations were
particularly prominent on both sides of the Irtysh River, the Kran River, and their intricate network of tributaries. In stark
contrast, regions such as Azelqi and Kuokesu Villages in the northern sections, as well as Salhuson Township in the
southeastern corner, exhibited considerably lower biomass levels. In July, the aboveground biomass reached its peak value
during the growing season, with the total vegetation biomass in Kokesu Wetland reaching 1.09x10” kg, and the maximum
total biomass measuring 4832 g/m’. The areas with higher above—ground biomass are distributed in Aktyrek Village in the
west and Balkamus Village in the east. Moreover, we found a nonlinear association between hydrological connectivity and
the ecological parameters of interest. The hydrological connectivity showed parabolic relationships with both aboveground
biomass and plant carbon pool. The plant carbon pool was the highest when hydrological connectivity was approximately 0.6.
The total plant carbon pool reached 4.5x10" kg C. Our study reveals the spatiotemporal distribution characteristics of
vegetation biomass in Kekesu Wetland, establishes a quantitative relationship between hydrological connectivity and
aboveground vegetation biomass, as well as the plant carbon pool. Furthermore, we clarify the impact of appropriate
hydrological connectivity on vegetation biomass accumulation, demonstrating its positive influence. This research can serve
as a valuable reference for the management of wetland hydrological connectivity and the enhancement of vegetation carbon

storage functionality.

Key Words: aboveground biomass; remote sensing inversion; Kekesu Wetland ; hydrological connectivity
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Table 1 Calculation formulas of vegetation indices and correlation analysis of biomass

TEBE B HHARK AR
Vegetation index Calculation formula Correlation
I — b gl % (23] I
5| ﬂﬁﬁ@i*ﬂﬁ( NDVI . NDV]="MR PRED 0.924**
Normalizaed Difference Vegetation Index PNIR TPRED
B I - HE R AH Bl 4 4 MSA VI Zpngtl- oy *+1) >~ 8o Pren 0.915**
Modified Soil Adjusted Vegetation Index MSAVI= 2 ’
i i g [2s] 2.5(pyig—Prep )

agﬁgjﬁﬁﬂ’aﬁp\q EVI= NIR_PRED 0.854 "
Enhanced Vegetation Index Prir t0Pren = 7-5p e +1
ZAH A B AL DV

DVI=pyp ~pps 0.785""
Difference Vegetation Index P Pren
NI [27] D

HS{E*E%}}H’H%& RVI VLA 0.898 **

Ratio Vegetation Index PrED
a5 e (28] (Pnig=Pren ) (1+L)

iﬁ%ﬂ%*ﬁ@}h Ei'e S'AVI SAVI= PNIR “PRED 0924
Soil-Adjusted Vegetation Index (pnir +Prep +L)
R v [29] PP
S| %%ﬁ*ﬁ?ﬁ?ﬂﬁ GNDVI . GNDVI= 1T CREEN 0.872**
Green Normalized Difference Vegetation Index PNIR+PGREEN

wx FoRTE P< 0.01 ZLBIAH M B 3

F2 WHERESRERER
Table 2 The models of the vegetation index

FEBEHEEL Vegetation index JZ AR Inversion model
A—ALAE B £ NDVI y=771.571x-565.99x% +2562.361x> +55.952
AT R AL SAVI y=1163.3x-256.16

2.4.3 YA KRR

AR A7 S bR AN 2 AR P AR LA A S A

Biomass, = AGB+BGB

X, AGB Dyt b A=y, BGB Syt wi ity T Ay, th AGB BRLMHY T MR LU ARAS

T M APt P2 SR P I s P R A A B e AR Ak SR A

C, = Biomass,; X v,
2 €T , Biomass, AAE B S A Wbk o A AB BRI Ab 2R 550, IUE 0,41
NDVIFEH

o e 1

N SAVIf§%
A e il

3 NDVI 5 SAVI #E#EH
Fig.3 NDVI and SAVI vegetation index
NDVI; H— LA #1640 Normalizaed difference vegetation index ; SAVI; -3 AR B 6 4L Soil-adjusted vegetation index

3 RS9

3.1 B smH KRB A
w3 BE B o3 A A7 B i 2R PR RRAE (I8 5) o 6 A9 b K M BE B T B AR, o AR A X TH AR 1)

http ; //www.ecologica.cn



3044 O % Ol 44 %
E 2400 | E 1600
& e
> <
2 + .
g Z 000 g s
L[]
HE HE 1200 |
& 1600 | =5
=) e
3 S
2= R®3
B3 1200 f =3
] ®E
SIE =5 800
B & < g
“35 800 ¥ =2.069x - 872.449 v 2 y=1.079x - 163.225
3 R2=09175 2 . R*=09151
E . RMSE =344.17 E ® RMSE=114.91
E > o®
2 400 L L L L ) §) 400 L L 8
400 800 1200 1600 2000 2400 400 800 1200 1600

S H A48 Measured aboveground biomass/(g/m?)

4 WAERRE FAEYE S EEMEMSHR

Fig.4 Relationships between measured and estimated biomass by two models

63.12% 5% T AL AR I AR oh , R 2B IX A T ICIR 2 57 A RI/K AR IR 2%, /1N T AR (A BRE B 2 i A 1
AP X 7 A AK A BESAF SR8, AL TR B R SIS 520t 1 B DR DX AL DXAR TH 23 A1 6 K AR BEER
HE IR 2 TOK AR BESR 7341 58 A /K PR BER I ARAN o5 BF 5 X TR BR B9 6.27 % , FUAT F2 3003 FIAL & 14 1 v 25 A
SR AL T 7KOIRES

2022-06-09

2022-07-28 2022-08-20

4km

o DRRXIERE = KB

5 MEARMAE A BIEHKEBIERS

Fig.5 Distribution of surface water bodies in different months in Kekesu wetland

3.2 Bl R YR A oA

B e 5 A A e A W A (9 Pt 23 AR AR (P 6) o 6 H A Bl A Wy s 14 IX 3l 20 A1 7 2R I )
W vE A M bR IR 226 ¢/m?  BAEWI R BIE R 809 g/m? 7 AW H A Wy i 5 DX 03 A
TE VG R AP 5 % P S0 A KR AR i T s R S A st b AR B 915 g/m?, BRI (E N

http ; //www.ecologica.cn



7 VIR A R R N A A A W B N s AR 5 K S T Y O AR 3045

3275 g/m*, 7 H AR A Wy e 5 e DX I A2 50 A A VR S R A A B A R R Ml AR ) TS D 836 ¢/m?
S E R 2991 g/m’, 8 H A B W 5 i X Sk A A 7E AR LS, LA i 35 R 598 ¢/m?, A
YA 2142 ¢/m’,

7 A AR R B A K T A, %A BB S R A B B R O 1.09%10° ke, e K B RN
4832 g/mzO

) g N
2022-06-09 { A 2022-07-03

1 b AR/ (g/m?)
o T: 1400
D ~ K0
2022-07-28 e _ R \ 2022-08-20

6 FmEFRMARAMERS EEMESESH

Fig.6 Spatial distribution of aboveground biomass in different months in Kekesu wetland
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( Elymus dahuricus) =515 ( Galium odoratum) %5 , A=) & AT AR
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4.2 JKSCHEE A B g SRR AR A Yy I AR IR R

JK S T S AR A A e AR SC AR AR W] R M /K SR T R A B A W AR B A D RE AT B, 3R
1R B, Bk 5w 7500 i AP b A= 0y R Rtk P it 7K S22 18 8 5 RSB0 il N 3, A /K S @ T 0.6
ZeAI AEY) A W) R RS R PR B e e o ST R K S48 ] DL Ao S AR P 4548 15 o A A Sy | Bl
TRl A= R | LIS A /K S 388 T AR B T 0 23 ) RUBE A7 R R B A7 JLRE IS AP 40 1 0 45
F ARGy 1) b b 5t T ¥ o TE , N TTTRR RS A0, TRT IR 3 ‘B A 7K SO 36 RE I 5i ) SR RE i 1 36 , A1
FITAEY A o K SCEE R 5 I, 7K By 07 B I SEAS A TR 40 8 4 A B A= T 5 [T 7K 8 5k R 2 ke
w2 Y L, A 2 SR A0, A AR RE 1 T I ; i 22 7K 73 2 S B30 38 v oA 78 40 T R L 7 0
SURAR SR, AT 2R BAEAE T B K SCEEEE 0.6 7247 IR [ AR P i A B
B G ,3X 5 Wang 55 [ RIFSE Hh I B AR M 114 7K SC % 368 X AT B il 1) 45 SR — B Zhang! ) S B 58 o
KT 8 S AE Y R R I Z G R (EK SGE M ELE 0.4 ZeAq i M0 o BE IR B (L, X m] RE 2N
B DX PR B A AN ] A S AR S R B AN [ I S B 22 5, TR, FE R S 9 3 i /K SCRI P, i) 2% JE 4 151
"EL R /K S8 1 ], AR B A KA K o 2 P MR A 2 i AR SRR G A7 DI BE S T, R
WA ARG RIFREN:

5 it

(1) BHs TR R BEH A A W BRI 25 R AR, 6 H B3 i /K AT B T AR B K, o5 BF 5 X T AR Y 63.129%
REHCIRAE TR ACKRE ;7 /K RS ARS8/, 52 0 A 7R R O DX 5 8 /R (A B B i A7
AP X TR 6.27% , A 2018 AL B IR O m A A5 AR TH AL T ACIR S

(2) BEoE I3 1 AR Bl A e S AR A A 119 25 ) o AR A, % 5 0 TT e g 22 Y ) 3 4 ) 114 36 e AR
TR B R 5w TR A Y e A i DX, A BT R 5 % ] v SRR R R KA & D IRAE i X, 7 A A
Sk F R AR E R 1.09%10° kg, 8 H SZBIXIHIMFZmT 4 AL,

(3) MK SC % 38 B XA W L ) e BB i it A7 DI BE R R B, R S IR MK SO T 5 R
A= Wy i R R 2R 22 ) S B ) 4R DG 3R, /K SCHE 3 BE 0.6 70 A I A bt - A= ) e RIVREL 48 Bl PR e K, 8 R A
ORI E  FB SR PRI B 4.5%10" kg C, ABIFE 7R 1B 5g 5 M AR A A ) o (9 I 28 0 A Ak, sz 7
FLAR DK SO SR A Wi AR R I RO AR AR 1 A K SO B XA R AR LR
FEAEAEHEE T, PT OA H /K SO 8 VR P AR BB i A D RE B TH A 2%
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