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Studies on the Tree Growth and Soil Environmental Characteristics
in the Planting Zone on the Back Slope of Dam®

Bahn, Gwon-Soo

Dept. of Water Environmental Management, K-water, Senior manager.

ABSTRACT

In this study, the characteristics of tree growth and soil environment were analyzed at 5 sites that had been
planted on the back slope of dam for more than 15 years in Korea. First, as a result of investigating the growth
of 15 trees planted on the back slope of the dam, the average height was 10.6m, diameter at roots was 27.3cm,
and DBH was 22.9cm, showing good growth status of most of the trees. In particular, the growth levels of pine,
hackberry, and oak were similar or better than those of general forests and artificial ground. As a result of excavating
and investigating the roots of trees, horizontal roots grew well in the left and right directions of the back slope
of the dam, and the growth of vertical roots was insufficient. Currently, the roots of trees do not directly affect
dam safety, but they may continue to grow in the long term and interfere with dam management. Second, the
physicochemical characteristics of the soil on the back slope of dam were generally above the intermediate level
in terms of landscape design standards, and were similar to those of the domestic forest soil. Therefore, although
it was judged to be suitable for plant growth, isolation of the site, soil acidification, and nutrient imbalance may
affect tree growth and forest health in the long term. Through this study, it was possible to confirm the potential
and applicability of planting area on the back slope of dam as an ecological base. Continuous monitoring is required
for safety management and ecological value of dams in the future, and through this, it will be possible to secure
the feasibility of planting trees on the slopes of new or existing dams and improving management.
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Figure 1. Map showing the study area.
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Table 1. Status of planting ground and planting on the back slope of dam

Sites Corgziition Dam type (Heig}]?tarf E}ljﬁh . Plant(ilr:l%) area Soil( Icrlle;pths Plar(lgﬁimsilt);)cies

? Tree Shrub
BR" 2000 E.CRD” 50.0x291.0 29,500 1~12 (2,122 5 (21,3500)
DG” 2005 CFRD” 52.0x192.0 5,100 39 (132) (1; 40)
GP” 2006 ECRD 35.0x108.0 2,685 2.4 (34710) a ; "
JH" 2006 CFRD 53.0x403.0 25,908 3~16 (5’1)27) (2735 "
PR’ 2007 E.CRD 37.3x390.5 18,000 10 ( 4’500) (3’6239)

Y BR: Boryung dam, ? DG: Daegok dam, Y

GP: Gampo dam, ¥ JH: Jangheung dam, ¥ PR: Pyungrim dam

9 E.C.R.D: Earth Core Rock Fill Dam, " CF.R.D: Concrete Face Rockfill Dam
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H| 5 o] 7H]29] Hl&S W &2 4S9
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T}(National Institute of Forest Science. 2014a).
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Mn& o
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Table 2. Tree growth and roots development status survey results in the planting zone on the back slope of dam

. . Age . Height | DR® | DBH” Roots System Length
Sites Speciess (year) Planting () (cm) (cm) (cm)
Horizonal Vertical
Pinus rigida 30 T 9.0 38.0 350 | 71~125 | 105~125
BR" |  Quercus acutissima 28 T 12.0 315 285 | 120~230 | 120~220
Celtis sinensis 13 N 7.0 24.0 195 | 81~210 | 48~120
Pinus thunbergii 35 T 14.0 37.0 292 | 131~352 | 56~82
DG? Quercus acutissima (a) 28 T 14.0 31.0 24.0 75~ 140 49~87
Quercus acutissima (b) 32 T 155 37.6 29.5 88~162 54~120
Pinus thunbergii (a) 20 T 9.0 20.6 155 | 87~178 63~ 86
GP” | Pinus thunbergii (b) 18 T 9.0 242 175 | 130~205 | 65~95
Alnus firma 11 N 9.8 26.0 200 | 231~288 | 142~191
Pinus densiflora (a) 20 T 14.0 33.8 323 130~251 70~ 120
JHY | Pinus densiflora (b) 19 T 12.0 28.5 245 | 170~354 | 112~182
Quercus acutissima 14 N 11.2 21.0 17.8 52~153 90~178
Quercus variabilis (a) | 15 N 9.0 26.0 205 | 120~250 | 89~152
PR’ | Quercus variabilis b) | 12 N 8.0 16.0 145 | 68~210 | 48~110
Quercus variabilis (c) 13 N 6.2 15.0 14.6 52~110 41~89

"BR: Boryung dam, “DG: Daegok dam, GP: Gampo dam, “ITH: Jangheung dam, YPR: Pyungrim dam, DR:
Diameter at Roots, "DBH: Diameter at Breast Height, O Transplanted Tree(Roots pruning), N: Natural Tree
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Table 3. The soil profile and texture properties of soil in the planting zone on the back slope of dam

Organic layer
Sites Oe 0i, Oa Layer A(cm) Layer B(cm) Soil texture
(cm) (cm)
BR" 15 2.4 21.0 63.0 sandy loam
DG” 33 22 14.3 343 loam, clay loam
GP? 33 25 12.0 38.7 sandy loam
JHY 1.5 0.9 16.7 44.0 sandy clay loam
PR’ 0.9 0.7 13.3 33.7 sandy loam

YBR: Boryung dam, ”DG: Daegok dam, ’GP: Gampo dam, “JH: Jangheung dam, “PR: Pyungrim dam

Table 4. Physical properties of soil in the planting zone on the back slope of dam

Sites Soil depth Bulk Density Water content Porosity Soil consistence
(cm) (g/cm) (%) (%) (kg/cm)
0~20 1.26 38.9 50.7 1.5
BR" 20~40 139 20.5 433 23
40~60 1.48 10.8 37.3 4.5<
0~20 1.52 19.4 48.0 2.0
DG” 20~40 1.53 18.0 44.7 34
40~60 1.76 17.7 36.3 4.5<
0~20 1.55 12.8 473 1.5
Gp? 20~40 1.66 14.0 41.0 3.5
40< 1.66 42 35.3 4.5<
0~20 1.42 14.4 463 15
JHY 20~40 1.42 15.1 413 3.0
40~60 1.55 135 41.7 4.5<
0~20 1.30 18.8 48.7 1.5
PR’ 20~40 1.42 16.0 40.3 37
40~60 1.58 13.1 36.3 4.5<

"BR: Boryung dam, “DG: Daegok dam, YGP: Gampo dam, “JH: Jangheung dam, PR: Pyungrim dam

M, T, FaE 2 dEEE A5
Th(Table 4). E9] 7M=& 259 4] A+
I 2 Y A E7)F E o A

£ gheko] @olAW 7S Zolx= Ayt
ZQl E#o] <9lti(National Institute of Forest
Science, 2014a). th7dA|E2] 7H|5-& A48 2
3} 0~20cm, 20~40cm, 40cme]| 3] ZloloA] 24z}
Bt 1.26~1.55g/cr, 1.39~1.66g/cn, 1.48~1.76g/cn S
glEo] it EAlo] ZoAdsE 7S
Vel A BAth
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% Ho
N

flo f

[}
oA 2zt HF 12.8-389%, 14.0~205%, 4.2~
177%% 450 g5 oA TEnEY

BAAAZIEQ19)9 EF S84 54 BV

=z
=4 TF LR FAAFAG

2 7}7} B 46.3~50.7%, 40.3~44.7%, 35.3~41.7%
2 BAEAY. SENET 274417152019)
o

THNational Institute of Forest Science, 2014a). &
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Table 5. Chemical properties of soil in the planting zone on the back slope of dam
Sites (Ifg EC | AvailP E"Ch‘;‘z‘ﬁ)";?/ligsanon TN | OM | Nad | CEC
wiw) (dS/m) | (mg/kg) K Ca® Mg2+ (%) (%) (%) |(cmol'/kg)
BR" 52 | 016 73.41 036 | 3.06 0.71 0.13 3.44 0.010 | 12.07
DG? 57 | 011 1.70 0.15 | 493 6.20 0.08 0.84 0.006 | 11.09
GP? 55 | 0.11 821 013 | 4.10 3.02 0.04 0.40 0.010 9.41
JHY 70 | 034 26.08 0.18 | 13.13 1.08 0.12 2.20 0.004 | 13.08
PR’ 63 | 0.11 13.56 0.16 | 343 0.87 0.06 115 0.002 5.75

"BR: Boryung dam, ’DG: Daegok dam, JGP: Gampo dam, *JH: Jangheung dam, PR: Pyungrim dam
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