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Land Use Structure Change and Its Control Effect of Nitrogen Output in a Small
Watershed of Three Gorges Reservoir Area: A Case Study of Lanlingxi

Watershed
WU Dong' ,HUANG Zhi-lin'** ,XIAO Wen-fa' ,ZENG Li-xiong' ,HAN Li-yang'

(1. Key Laboratory of Forest Ecology and Environment, State Forestry Administration, Research Institute of Forest Ecology,
Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. Co-Innovation Center for Sustainable Forestry in
Southern China, Nanjing Forestry University , Nanjing 210037, China)

Abstract: The nitrogen (N) output in Lanlingxi watershed of Three Gorges Reservoir Area in 2015 was monitored and the current land
use map was investigated. Cluster analysis and correlation analysis were used to identify the major sources of pollutants and to
discriminate the source and the sink land use types. The effects of land use on N exports were quantitatively analyzed by stepwise
regression analysis. The results showed that; (D After the returning farmland to forest project the land use structure of this area changed
dramatically. The area proportions of forest land and garden plot increased to 76. 85% and 13. 87% respectively, and the proportion of
cultivated land dropped to 1.16%. Cultivated lands were stellate distributed and garden plots in some catchments were flake
distributed. @ The content of TN in some monitoring points surpassed the Class V standard of the national groundwater environmental
quality. The ammonium-N ( NH,' -N) concentrations ranged 0. 089-0. 214 mg-L ™", 2.925-13.203 mg-L"" for nitrate-N (NO; -N)
and 3. 561-14.572 mg-L~" for total-N (TN). And NO, -N accounted for more than 80% of TN. (3 There were significant positive
correlations between garden plot, residential land and N loss, and negative correlations between forest land, unutilized land and N
export, which indicated that the former were N sources and the latter were sinks. @Forest land area should be increased and garden
plot should be controlled, and the area ratio of residential land should be kept below 5% when adjusting land use structure of this
watershed. Moreover, forest-tea and forest-fruits modes should be applied to change single land use type of garden plot in some
catchments.

Key words : Three Gorges Reservoir Area; returning farmland to forest; land use; non-point pollution; nitrogen output
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Table 1  Pearson correlation analysis between land use types and nitrogen output concentration

FRIMERE Mt # i el 4 FEEH M ARAH K

NH, -N -0.271"* 0. 006 0.228*" 0.311"" -0.055 0.307""
NO; -N -0.457"" 0.048 0.357*" 0.696 " * -0.172"* 0.654*"
TN -0.481"* 0.047 0.384"* 0.676" " -0.153** 0.630"*

1) = * FoR BEMKFH 0. 01

2.4 HFARXARMNZES

XA EARXAEZRESR TEZS S, 28
FbA (LSD #5) 45 3 Wn TN 5 N0, -N#L A — %k,
Frs4 5S8 ERARE S6 5STERFAREZ

Ah, HAb AR R E R R B B EZR (P

<0.05), MNH, -NAF &5 B a2 24, XK
DX 4% T L F5 b 25 18] 38 243 AT R 45 2 ) B9 A
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Table 2 Stepwise multiple lineal regression analysis between land use types and nitrogen concentration
Feoriahi 1y R P
NH, -N In(NH, -N) = =2. 109 +0. 026X, +0. 003X, 0.112 <0.001
NO; -N In(NO; -N) =1.507 +0. 50X, +0. 007X 0.536 <0.001
TN In(TN) =1.713 +0. 045X, +0. 007X, 0.521 <0.001
AR PRI I e T 8K X5 S, R 1A 9 . . 0 s
MR KB LR 3 28, H 3 KA Fh R ETFE $6 "J : : : : :
PSR S IR A E S w0 H
FERZESXAINmMUE L (K4, F3). 51 S5 :
2 o MR 2 7 T T B 3 859% , B M A o 4l
MO TATRRIN el b A 2 FH s T AR 2 FNAE 5% A2 A, H ;
MR BUR L 10% (% 4). ZAKimsim | [#0%
AN R SR Y ARG 45 11 25 el T B L 41 A T
LTS T 2 B R0, Mk Lo 5l 29 70% , el 3 il $9 9=
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(RISER R R IR T B A8 1 285 56 T2
E FH 1t A ] b R L A7) A i A S R i 1%
M T FR E A5 /NTF 40 % | el b A1 52 FH A He 518 1k
50% , FLAB A & LA AEREAE 10% 247, 2 AR 1
DL R R R A T R e R, RO e ok M
NO; -N¥f i i A v XA T AR H K s e K I b b 72
T H fr E SR, TN ¥ B8 0 V 28 b 3 /K K 5
T

4 BEARFHERTERESTER

Fig. 4 Spatial cluster analysis of nutrient index of all catchments

®3 IREARMAEHHFHRE"
Table 3 Mean concentrations of nitrogen output
in three types of catchments

251 NH, -N/mg-1,~! NO; -N/mg-1.~!

TN/mg-L'l

ERES 0.105 =0. 024a 3.647 £1.021a  4.503 +1.333a
B 0. 171 +0. 020b 7.565 +1.016b  8.999 +1.022b
£ ES 0.206 +0.011c 10.988 +1.923c¢  12.578 +1.733¢

1) [Rl— A [ A R AR ] Ak BR A 22 57 2.2, P < 0. 05, 1.SD K46

R4 3 REKRRARE L HF ALBEER L5

Table 4  Area proportions of different types of land use in three types of catchments

B3 Mt/ % Wi, % [7E] i1,/ % £ L % ) F L % TR/ %
EAES 86. 840 1.035 4.930 1.155 5.375 0. 665
£ IS 68. 063 2.415 15. 990 4.048 8.775 0.710
£ ES 37.167 1. 307 43.767 10. 877 4.720 2.163
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