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Abstract: The Three Gorges Reservoir area has the largest water conservancy project in the world. In this context, it potentially
provides water resources and promotes economic development, and yet causes serious impacts on ecological environments in the
same time. In order to explore the effects of land use on riverine dissolved organic matter (DOM) at distinct spatial and temporal
scales, we investigated a typical backwater area and water level fluctuation zone ( Pengxi River basin) in the Three Gorges Reser-
voir area. Techniques of UV-Vis spectral analysis and 3D fluorescence spectral matrix-parallel factor analysis were used to analyze

temporal variations of DOM composition and source characteristics. Landscape patterns reach buffer, riparian buffer and catchment
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were jointly employed to examine the influences of land use on surface water DOM at distinct spatial scales. The results showed that
high protein-like abundance was observed in the dry seasons, whereas fulvic acids were dominated in the wet seasons. Both terres-
trial and autochthonous inputs constrained DOM sources in the river basin, while terrestrial signals were particularly pronounced in
the wet seasons in comparison to the dry seasons. Land use exhibited significant effects on riverine DOM in the wet seasons: land
use indexes explained 90.35% of DOM parameters under the catchment scale. Specifically, shrublands, mudflats and Shannon’s
Diversity Index (SHDI) largely deciphered DOM variables. High cover grassland, edge density (ED) and dissolved organic carbon
(DOC) were positively and negatively correlated with aquatic DOM in the dry and wet seasons, respectively. We found discrepant
correlations among shrubland, forested land, rivers and canals, reservoir ponds, mudflats, patch density (PD) and DOM, spatial-
ly. At the riparian buffer and catchment scales, shrublands, forested lands, river channels and mudflats were negatively correlated
with DOM, whereas reservoir ponds and PD were positively correlated with DOM. Our study may provide basic data for rational
land planning, as well as assist understandings for river ecosystem and water resources management in the Three Gorges Reservoir
area.

Keywords : Dissolved organic matter; land use; redundancy analysis; Three Gorges Reservoir area; Pengxi River basin
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Fig.1 Location, land use and distribution of sampling sites in Pengxi River Basin
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Tab.1 Landscape metrics in three spatial scales in Pengxi River Basin
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B v X 9.91+4.11 12.61+5.23 36.07+8.93 76.39+£23.67 2.81+0.52 0.75+0.08 1.12+0.27 96.96+1.07
R WIX 89.61+28.55 3.77+1.12  20.50£9.44 63.24+12.37 9.42+1.90 0.91+0.05 1.48+£0.30 96.98+0.60
FI 199.97+£93.28 1.98+1.04 22.68+9.87 57.59+11.56 16.83+5.89 0.91£0.05 1.56+0.22 97.21+0.56

2.2 KL FEHF ST

BTN 1) 33 A RAE S, AR B A i 52 M 28 DOC Yk Ji . CDOM I It 5 % . EMM-PARAFAC
R EN A 53 43 DL B ICRE S8, 2L R 20 i — 257K 4 DOM $5%, 4347 + Hu F| X 7K & DOM (520, %
T 3 NEOCHHESEHT KR DOM [SRIBRHE , & S8 G TH 45 R ANE 3 PR, /sl R0, Bk BIX b,
HAth DOM S8 e RN BB R W25 (P<0.05) , Horp ,DOC ¥k i \FI HIX 55 DOM (R F 5+
TR, g5y \Qagy @350 55 DOM SHUN TR 2155 T 52,
2.2.1 DOC 3% J& #2 CDOM %k & % BFFT XSk T 4e it i DOC e B fie KB (7.88 mg/L) H BLAE R 2= ]
T I , T2 DOC R /MBSy 1.42 mg/L, BASKBEEZ: DOC ¥R TR DOC V&, BH



1348 J. Lake Sci. (#:a#%),2023,35(4)

H.

325678 90T01112131415161718192021222324252627282930313233

12
100 — ® I
90
20
10
0 I L

12345678 09I0I12131415161718192021222324252627282930313233

100 © =
; ||'n.lli||| 0 :
ol

|
=
I IIIl L II I | I
| I ‘ | | I II
12345678 9101112131415161718192021222324252627282930313233
Bk [k I T e [
C & [T Hftbbkit (RS [RCEE:

B ke R s [ Mot [ kb
[ EESTSNNESET T ErEdiasia  fetyani

Pl 2 3 Fofras i) JXOBE T 9 Tt ok 3t M) 2 B T B 5 ER 3 (1~ 7 SHZRTATHY) 7 ARAE 5 (DH-1~DH-7)
8~ 13 I 6 DR (NH-1~NH-6) , 14 ~24 g BT 11 4>RAE 5 (PLH-1~PLH-11) ,
25~33 BRI LAY 9 ASRFE R (PXH-1~PXH-9) 5 (a) ((b) () RN B ZE ph X |
TR G PR XL 3 423 ) RUBE TR 25 SR e X B 9 - 3R] FH2E TR o5 1)

Fig.2 Statistics of land use proportions in three spatial scales in Pengxi River Basin
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Fig.3 Descriptive statistics of DOM parameters in Pengxi River Basin in dry and rainy seasons
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Tab.2 Identification of DOM fluorescence components in Pengxi River Basin
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Fig.4 Correlation analysis of land use index and DOM of water bodies in Pengxi River Basin
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Fig.5 Characterization of fluorescence characteristic parameters in Pengxi River Basin
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Attached Fig. I Characteristics of DOM fluorescence components in Pengxi River Basin





