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Experimental Study about Runoff Nutrient Loss on Karst Bare Slope
JIN Li, DAI Quanhou, LI Changlan, PENG Xudong, YAN Youjin

(Forestry College of Guizhou University » Guiyang 550025)

Abstract: In order to reveal the influence of rain intensity on nutrient losses from Karst bare slope, character-
istics of runoff nutrient loss on Karst bare slope under different rainfall intensities were studied through arti-
ficial rainfall experiments based on simulating Karst bare slope in a steel tank with the adjustable slope and
degree of underground holes (cracks). In each experiment, the tank was filled with soils and rocks. Results
indicated: (1)Surface runoff didn’t generated on karst bare slope under 15 mm/h and 30 mm/h rainfall inten-
sities, however, the surface runoff was yielded when rainfall intensity increased to 50 mm/h, and the under-
ground holes (cracks) produced runoff under any rainfall intensity. (2)In the case of surface runoff, the a-
mount of total nitrogen (TN) and total potassium (TK) loss increased with the rainfall intensity, however,
the amount of total phosphorus (TP) loss first increased and then decreased, in the case of underground
holes (cracks) runoff, the amount of TN loss first increased and then decreased with the rainfall intensity in-
creasing, the amount of TK loss was positive correlation with rainfall intensities while the amount of TP loss
was insignificant correlation with the rainfall intensity. (3) When rainfall intensities were 30 mm/h and 50
mm/h, the nutrient loss was dominated by underground hole (crack) loss, and its contribution was 100% ,
the contribution of TN loss in underground hole (crack) runoff presented the order as 15 mm/h>30 mm/h>
50 mm/h>70 mm/h>90 mm/h, and the order of TP and TK was 15 mm/h>30 mm/h>50 mm/h>90 mm/h
=70 mm/h. (4)Both the runoff volume, TN loss, TK loss in surface runoff and the TK loss in underground holes
(cracks) runoff had significant positive correlation with rainfall intensity and its correlation coefficient were 0. 926,
0.919, 0.982 and 0. 955 respectively. Runoff nutrients loss only through the underground holes (cracks) when the
rainfall intensity was 15, 30 mm/h, as the rainfall intensity~>50 mm/h, accompanied with surface runoff loss, and
the amount of underground nutrient loss was greater than that of surface nutrient loss.
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FATR L 3703 a5 4 FR 38 5 1) 41 F0URL A — 38 43 5 Vi 1 35 40
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XA A OGO 28 Y TR 58 M T A O 0 5 AL K IR 0 = T
(EVER) ¢ [ e E S U
Q =14.827X—257.019,R*=0.844  (6)
Y, =1825.421—11.169Q, +0. 23Q} .R*=0. 978
(D
Y, =21. 636" ,R*=0. 933 (&
A QMR AR AR (L) 5 X 2 A 9 58 (mim/h) ;Y
R AR R (me) Y, L 280K (mg)
R6 HTHEAERSREAFOMBESM
B W RRE FRAR APRAE ARRAR

T o 1 0. 638 0.325 0.019 0.955"
B 1 0.908" 0.756 0.632

ERMEE 1 0.950" 0.335

BRI 1 0.029

SR K 1

3 gw

(D)W TR 7E 15,30 mm/h FY 58 [ W9 o b 36
AT 550 mm /b TR 5 B A b AT O s S TR RR 5
T T AL BO BRI ARG A W SR I G 77 A I
AW AE 30~50 mm/h Z 0], Bl RN 58 3 K, Hh R AR
DL TR Sk B0 b AR O TR A e Y KU R 1 e
% 15,30 mm/h FY 3R Ah , AN [6] 7 50 06448 U0 O 1 52 Tkl 2
S E (P<0.05),

(2)15,30 mm/h [ #4890 57 40 A8 o # T £L
GO PR .50 mm/h K LA 1 FR 58 FE R B £ DAt R 42 0
Ty . MR K ak I Ko T g ) S 38 K sl /)
AELER T PRI ARONE 5 1 5% 43 Ik 2 £ B 3% W9 7 722 Ak B

(3) Hb A5 Ut 4> I 2% T P04 B0 It 2Kk 249 AT T
8R4 R o e Tl R D SR S 1 RS k0N 5 B 15
30 mm/h Wi SR AL, A [A] W 58 0 b % 42 U 57 43 Ik R =
BRI 25 5 3 (P<<0.05), B PR PR A
It [ T 98 Y R S 1 R b e R R B S TR B OE
FHI W R S IR C R AU .. BR 15,30mm/
h R SR A A (6] 58 0 1R % 53 Ui 2K B Y 52 e 22 S
#(P<C0.05),

(4)/NFR 58 T (30,50 mm/h) , #2533 2K DL T~ L
GOHBRR M R F L TR 100205 b R A2 h
AR R B SR B STERR R I 1 15 mm/h>
30 mm/h>50 mm/h>70 mm/h>90 mm/h,&#5
AE0 ) ST kR R B 15 mm/h > 30 mm/h > 50
mm/h>90 mm/h>70 mm/h.,

(5) MR AR B A AR K B A R R AT R
AP AR B T R Y 5 N AR A OG L AR OC R B R
0.926,0.919,0. 982,0. 955 ; 31 & 4 i K | K 4
PR G A 5 b AR A 5 W IR AR OC A OC R B
B2 0. 984,0. 955 1 T 25U Ak AT AR R
B 3E IEAH G A IC R EC 0. 908,

SE Mk

(1] Jefed, VLB 2R X 3at, 45 53 M1 o ik b X b 098 0 4k
M7 BURFAE AR SR [T ], 38542 . 2005,42(3) :419-427.

[2] Field M. A lexicon of cave and karst terminology with spe-
cial reference to environmental karst hydrology[ EB/OL].
[2016-06-211. http://www. umsl. edu/-naumannj/Geogra-
phy %201001 % 20articles/ch % 203 % 20landforms % 20 &. %
20soil/ glossary % 20karst % 20 & % 20caves. pdf

(3] JLARAH . Erabk, B8, 45, 74w W 0 X 8K+ 3 2k B
JRPEVE i B H =S ) 4y S AR AE L) ] AR A 2 4, 2011, 31
(21):6353-6362.

(4] FB L, T W, 5 5, 46 O L3 BE T 6 K 2= 0k B b b
FARTE B R W RAFAE LT ). K PR HE A4 2013, 27
(5):109-114.

(5] Emw.EJ5. E2Ju. ARSE S0 T IEABE Rk S
EA R LT K £ R REeE AR, 2015,29(2) 1 69-75.

(6] MUK, BRAAE . = PH L &8, = 0% DX 3 B b + 498 5% 43 Uik
RIS HEFE LT ] K R4, 2008, 22(5) - 38-42.

(7] RE®RSCE, R4k, 55w R i X 4 e 4=l K 5%
G3 I R SE AL  EAY - LL ST B A SC B AR BT BT
R A . 2005,24(3) 1 202-205.

(8] ZE#oc. HBWIZe, i 4c B3 . 4. WA W R 3 00 B0 4 1 38 o %
U5 REAE 2 42 3 A 5% L) ). Rk DR A2 4k, 2007, 23
(4) :39-46.

(F# % 57 70



