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Interannual variations of drip water 6O to 6D Ratios
in Naduo Cave of Guizhou and response to ENSO activities
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2. School of Resources and Environmental Engineering, Anshun University, Anshun, 561000, China;
3. Yunnan Key Laboratory of Plateau Geographical Processes & Environmental Changes, Faculty of Geography,
Yunnan Normal University, Kunming, 650500, China)

Abstract; From January 2013 to December 2016, the dynamic observations of oxygen and hydrogen
stable isotopes of meteoric precipitation and cave drip water had been performed in Naduo Cave,
Guizhou Province. In the sdudy, it was found that the 8D and 8O of drip water were uniformly
distributed near the Local Meteoric Water Line (LMWL). Most of the data were distributed in the
lower right of the LMWL. This suggested that atmospheric precipitation was the main source of cave
drip water, and 8"°0 and 8D in the drip water had inherited the average level of 80 and 8D in the
local precipitation, and that evaporation had a certain influence on the isotopic composition of the
drip water in the cave. Combined with the analysis of atmospheric circulation pattern, the

atmospheric precipitation 80 and 8D in the study area responded well to the transition from El Nifio
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to La Nifia during the monitoring period. Due to the mixing effect of karst groundwater and the partial
evaporation of vadose water, the 80 and 8D of drip water in Naduo Cave were relatively higher in
the rainy seasons and lower in the dry seasons, contrary to the 8 O and 8D of atmospheric
precipitation. The drip water §'°0 and 8D were generally positive during La Nifia and negative during
El Nifio, contrary to the responses of atmospheric precipitation 8" O and 8D to ENSO activities.
Therefore, careful attention should be paid to high—resolution reconstruction of paleoclimate using
stalagmites from this cave.

Keywords: Cave drip water, 80, 8D, ENSO, Naduo Cave of Guizhou.
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Fig.3 Annual and monthly variations of drip water 60 and 8D value from Naduo Cave



3466 I 55 1k % 39 %

2013 FFREAR T, &K E 644 mm, Z0HFIE X A F-BIRE K &1 50% , 7K 80 F1 6D # ik
PRIE, N 20w 1 i 2 S0 S 05 2014 AR R K BN 1382 mm, W& T 24K &, Eh o T
6 %19 A, 6 AH 3 EW.1E 2013 FE24E—2014 AEHFEZRFLLA T 55, K 6™0 F1 6D (1) 1 i £k
1E 2014 4F 6 J [ FTBERS 1Y 7 201 it B A0 7E 2015 451 2016 AEWFE X K S0 IF 4 AR I R 2%,
YRR K 1 8'° 0 F1 8D R 3l 2 BUIE TR e e S5 06 22 1], %K 6'°0 1 8D i B K, IRIL T FEK
B R AL IR B IE 5 2K IRA R M — LR EPIRE S T L R s 25 T %
IKEPREER, HRRABKE LIEASL A TR AR, i TR K hEAR e R R W
ASARIR R G SR K 610 A1 8D FBLH “ Tl 1E BRI N —= i T2 E L
N, SR K IR R AR KK AL R R, 1052 2RI 7K 22 5K 10 02 2Z 1T A9 R 2= 5 K
(TR0 R ARAE ; R s, SE IR EY .

2.3 7K 80 SR FBKKER

Y51 4 4bi%K (D4 D7 .D8 . DY) 1 8" 0 5 ik =2 8] i AHOC R E 4391 2h 0.152,0.045,0.197,0.013
(Kl 4a), g2k 8" 0 Bk A< R I I AR KT 8% 0 5 RMAH R 80 =
-0.194T-4.536, HIKREN-0.168 (1K 4c) , BISEBL AR AL ™ . o T2 v R g 2 UK A & Z
%, KABKBIRFERTEA W B 225, 022 S HETE T KA X R R AR 255

-65F = D4 §'%0=0.0407-9.513 =0.152 | b = D4 §'%0=0.0009/-8.866 r=0.020
® D7 §'%0=0.0197-9.035 r=0.045 = e D7 5"%0-0.0011P-8.821 /=0.023
-70F y #D85%0-00417-9464 0197 | . & D8&"0=0.0013P-8.891 r=0.019
v D9 5'%0=0.0127-8.725 r=0.013 ' M = Ay D9 5"M0=0.0010P-8.590 r=0.002
L]
-15F =15}k
£ 80r £ -80
o) I o
Z -85f % -85
90 F ~9.0+
95} -9.5
_100k ~10.0
{ M M | M | { i 1 1 1 1 1 1 1 L J
0 5 10 15 20 25 30 35 40 0 50 100 150 200 250 300 350 400
Temperature/'C Precipitation/mm
Or ¢ Oor d
. ) L a s Atmospheric precipitation
1 L] a’hl}:nosplwnc PrcC|]:l1[a[|0|1 ot 51%0=—0.009/-6.993
. - " 8°0==0.1947-4.536 ey " =047
] [ r=—0.168 5 =
4+ -4 r
L ]
_( - _6 -
27 £
o) o
o —8F %: -8
-10F =10 |
“12F -12 |
~14 L 1 L L 1 L L 1 -14 L L L L 1 L L L J
0 5 10 15 20 25 30 35 40 0 50 100 150 200 250 300 350 400

Temperature/'C Precipitation/mm

4 GAZEIATEK 8" 0/ K 80 SR ZER AR KT
(a) iH7K 880 HTHL(T) HIAMT 5 (b) W7k 850 5K (P) HIDE ST ;
(e) K 850 5l (T) MG () Bk 81° 0 SR/l (P) #HRMHr
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Table 1 The changes in the 80 and 8D values of the drip water in Naduo Cave and

local precipitation in the sinario of La Nifia and El Nifio
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Fig.6 Average water vapor flux and water vapor flux divergence for the whole stratum in the summer of from 2013 to 2016
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