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Abstract; Many studies showed that the carbon sink resulted from karst process is fast and stable, which compose the very

important part of “Missing carbon sink”. Different land-use patterns can affect the karst process by influence the soil
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properties. Commonly, with the land-use change from forest land to cultivated field the soil organic matter will reduce, the
stability of soil structure get worse, the soil moisture retaining quality get down and the quantity of soil microbiology will
diminish, all the above would affect the karst process.

This study took 6 different land-use patterns ( Tilled land ( code: Ha) , Paddy field (St), Reforested land ( Tu),
Abandoned Land(Hu) ,Mixed Woodland with Chinese fir-bamboo (Sz) and Bamboo land ( Zh) ) with the same geological
backgrounds but different human influence intensity in Qingmuguan karst valley as a case study to determine the influence
factors on karst processes. Standard limestone tablets were buried in the field to test the dissolution process rate. HOBO
automatic weather station was located in the roof of local people’s house to get the precipitation and temperature data. CO,
content in different soil layers were tested by Gas-Tec CO, tester. Soil samples in different layers were taken back to
laboratory to detect the pH value, the organic matter, soil moisture content, and soil bulk density.

The dissolution data from tablets showed that, firstly, the mean dissolution mass per unit area of different land-use
patterns in different layers in Summer were 3.87 times than in Winter. The max mean dissolution mass changed from —80cm
layer in Summer to —20—-=50cm layers in Winter. Secondly, the mean dissolution mass in these two land-use patterns Ha
and St with strong human influence intensity ( Abbr. HII) was higher than that inTu and Hu in which the HII get weaker,
while that in Sz and Zh which had the weakest HII with the lowest mean dissolution mass. Also, the range between them was
higher in summer with strong HII than that in winter.

Afteranalyzing the temperature ( T') , precipitation (P) and the soil physicochemical properties data, we can find that,
there was a positive correlation between the change of dissolution mass with seasons and 7', P which were the most important
factors affecting the former. The soil CO, content can only play an important role on dissolution in summer which has more
precipitation, and these two factors can react each other enough to form more carbonic acid so more carbonate tablets can be
dissoluted. There was a negative correlation between soil organic matter and soil pH, and these two factors affected the
dissolution jointly. They can influence dissolution greatest only in surface layer with high organic matter and low pH, while
less in deeper layers. The influence of soil texture determined by soil bulk density and soil porosity on dissolution was
bidirectional. The clay with good moisture retaining quality but bad permeability was benefit for the dissolution in winter for
there was less precipitation that time, but bad in summer for there was no so much water pass through the soil, Hu was a
good example of this. However, there was an oppose process in sandy soil with good permeability but bad moisture retaining
quality, corresponded more dissolution in summer and less in winter, there was a good example of tilled land also.
Additionally, the use of farmyard manure and chemical fertilizer which include NO; and SO?" can promote the dissolution
process too. Above all, the results of this study can provide consultation for evaluate karst carbon sink more scientifically

and accurately.

Key Words: land-use patterns; human influence intensity; Karst processes; precipitation; temperature; soil properties
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Table 1 General situation of soil sample sites
HOREGARES Ry s iy B AR B - Y e S b MR WelE/ () FIHAEEC /a
Codes Patterns Coordinates Soil types and texture Micro-landform Slope Used years

Ha il 106.314°E,29.747°N*  #{i. B+ T+ He 27 I 15 ZAR
Tu BIET TN 106.302°E,29.725°N  #&HE. g+ FHER 11 S 10 5
St K H 106.314°E,29.747°N*  /KAE+. L&+ THE+ Hi 0 ZAF
Sz ATIRAEA  106.301°E,29.721°N  f7 K+ . L #4256+, FHE+ W 15 LA
Hu B 106.313°E,29.746°N {1 /R4 .3+ I il 30 9***
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Table 2 Mean corrosion rate of different land-use types in Summer (S) and Winter (W) and its ratio (S/W) ,Qingmuguan

S-#4%5 i Mean Dissolution Rate/(mg-m™d™")

Z75 Season

YI#k Zh JeH M Hu  FATIRZEHK Sz JKH St IBHEA Tu 4 Ha TFYIMH Average
H 7 Summer(S) 52.489 168.376 193.656 234.413 267.815 300.885 202.939
A-Z% Winter( W) 7.983 84.396 48.621 79.313 38.178 56.053 52.424
LLAE Ratio(S/W) 6.575 1.995 3.983 2.956 7.015 5.368 3.871
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Table 3 The corrosion rate range under different human influence intensity , Qingmuguan

K] Types NZETE B3R Human Influence Intensity WEFEY Range
5 Strong(S) 1 Medium( M) 55 Weak (W) S-M M-W
B i MCS/ (mg-m™d™") 267.65 235.38 150.44 32.27 84.93
K i MCW/ (mg-m™>d ™) 67.68 45.30 28.03 22.38 17.27
K MO MC(S+W)/(mg-m™2d™") 167.67 140.34 89.23 27.33 51.10

MCS ; Mean Dissolution Rate in Summer; MCW ; Mean Dissolution Rate in Winter; MC(S+W ) : Mean Dissolution Rate in Summer and Winter
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Table 4 The ratio of different depth,extreme value and its ratio of daily average per unit area dissolution rate of the limestone tablets under

different land use patterns in summer &winter in Qingmuguan

At Blvem  REH% i , o MEE i L R/
Monthly Layers Ratio me ﬁin. Patterns me I\ZX Patterns Max./Min.
6—9 H 0 21.77 58.32 Hu 426.14 Ha 7.31
Jun—Sep =20 20.06 159.21 Ha 246.69 Hu 1.55

-50 24.01 163.12 Hu 275.88 Sh 1.69
-80 34.15 205.37 Hu 383.17 Ha 1.87
12—3 H 0 19.20 35.14 Sh 66.09 Hu 1.88
Dec—Mar =20 28.31 50.75 Sz 93.95 Hu 1.85
=50 27.98 36.25 Tu 129.83 Hu 3.58
-80 24.51 11.12 Tu 110.17 Sh 9.91
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Table 5 Daily average per unit area dissolution rate of the limestone tablets and the corresponding CO, content at —20 cm and —50 cm depth

under different land use patterns in summer&winter in Qingmuguan

i fi) Eizn WP & Xttt (UEIN Sk AATIRICH kT BTS2 it
Monthly ~ Indexes Layers Zh Hu Sz St* Tu Ha
6—9 CO M/ (WI/L)  =20cm 1800 6000 6000 - 9600 3600
CO, content -50cm 3400 20000 8000 - 11400 4800
(=50cm) —( =20cm) 1600 14000 2000 - 1800 1200
(=50cm) /(~20cm) 1.89 3.33 1.33 - 1.19 1.33
H 2% i i/ —20cm 38.60 246.69 169.91 181.13 229.56 159.21
(mg-m2d™") -50cm 57.83 163.12 272.23 275.88 222.51 235.02
Mean diurnal (-50cm) —( —20cm) 19.23 -83.57 102.32 94.75 -7.05 75.81
dissolution mass (=50cm) /(~20cm) 1.50 0.66 1.60 1.52 0.97 1.48
12—3 CO,WSE/(WI/L)  —20cm 2300 2300 2200 3000 1700 2700
CO, content -50cm 4000 3600 4000 1700 3100 4000
(=50cm) —(=20cm) 1700 1300 1800 -1300 1400 1300
(=50cm) /(~20cm) 1.74 1.57 1.82 0.57 1.82 1.48
Hw iR/ -20cm 9.51 93.95 50.75 89.46 60.47 62.77
(mg-m™2d™") -50cm 3.46 129.83 47.88 82.47 36.25 62.68
Mean diurnal (-50cm) —(=20cm) -6.05 35.88 -2.86 -6.98 -24.21 -0.09
dissolution mass (=50cm) /(~20cm) 0.36 1.38 0.94 0.92 0.60 1.00

* 7K R 2K kAl CO, & &

M5 T RIE AN A 3R 75 5 0F €O, 5%
A, HERA TR HANE A CO, &5 i AR R IR
ARSI 4 g, RO B 5 BE A TR, 7K TH = 50cm Ak

AR/ T RE R R ) 5 KR B s B
IR ok A AR AAT 5 5 AL S A7 B9 9 okt
WX Rl LA B, B ZEBRIB BFAR g w st A1, L
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1
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YEFHSREE . A A B oK i I 25 3 B CO, 2 %8, i
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3.4 THEEHUEA pH

A VLTRSS S &R SRR A LS
Yy, 0 TR A B Ay, R R AR B
Febn, & & B D (H X 4 Y B Ak AR M T R i AR
K BRAT AR R )Z AN, 5 pH (E 5 AL
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Fig.7 Soil organic matter and pH under different land use patterns in Qingmuguan
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b i ke FE A A AT REAS S CO,, TR A
HLETAN pH, 1M —=20cm . —50cm £ —80cm Ab ¥ &
AN, WA AL e WE D, pH E 2 WG K
ULAABR 2 A1, H B 2 U0 ) ¥ T ol 6 A2 e — 5 1 5%

M 22 7]

3.5 HHEFLER

AL B - TR ) A7 A 1 28 ] RS VR
Y FAE e i2 B (1388 T8, 2 4 5 A ) B
Ji, B R K BOR B, PR 48 AR — gk £
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A5 AT 14 LB B A R B /MR IR Ry i B
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Fig.8 Soil porosity and soil bulk density under different land use patterns in Qingmuguan
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