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The Effects of Golf Course Construction on the Geomorphic
Characteristics of a Smail Watershed

Ahn, Deug-Soo

Dept. of Landscape Architecture, Chonbuk Natiornal Univ.
ABSTRACT

The purpose of this study is to find out the changes in geomaorphic characteristics of a small watershed
when a golf course is constructed. The research sile is a set of seven small watersheds including an 18-
hele golf course that were randomly selected. The size, shape, and drainage network of walersheds were
measured by using planimeter, watershed eccentricity. and stream order, respectively. In addition, a 25m x
25m mesh was nsed on 1opographic maps and grading plans in order to obtain the slope, elevation, and
aspect of the watersheds.

The major results of this research, while mvestigating of the changes in geomorphic characteristics of
watersheds when a golf course is constructed, are as follows:

1. The size of watersheds is increased in accordance to the difference in elevation between the golf

course site and the small watershed.

2. The watershed eccentricities are in general similar except for a few low-valued cases.

3. The changes in the average altitude and the gradient are more drastic with their bigger original values.

4. The aspects are changed more with decreasing elevation.

5. The stream order decreases in the case of a low watershed eccentricity,

6. The surface modification has a closer relationship to the slope rather than the size of effective use area.

7. With a steeper gradient and an excessively low gradient, the height of cutting/filling is increased.

Key Words : Small Watershed, Geomorphic Characteristics, Golf Course
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Figure 2. Measurement of gradient
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Table 1 Planning elements of golf courses

Effective use Raue
areas (m)  Curlngsopes Filgsopes

Longrtudinal gradetss
Ln Down

Sites

1 376,593 10145 1'1.95 4,66 6,96
2 340,346 1.127 1:1.88 3.26 0,48
3 449711 1:141 1°1.85 3.20 471
1 482,183 1142 1:1.78 1.33 141
5 444,583 1:1.22 1:15Z 6.53 7.36
6 477.805 1'134 1171 3.78 4,76
7 432,342 1:145 1°200 245 3.39
Mean 376,746 1:135 1:1.70 3.15 425
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Tahle 2. Correlation between watersheds and
golf course sizes

Watershode Gal? E\.e\'allon1t:l_|l‘ference
Siles W, ) courses GCrW %) WiGC betweer W oand GC
{5 C ki) (m)
1 % gggi 1078 8290 119 151
z 1.556 1008 64.78 1.5¢ 151%%
3 1231 0,958 K 128 7 08%*
4 1.671 1039 6207 1.61 12 68**
5 1.679 1036 €170 1.62 18 27+
i 1.069 0965 90,27 111 0 44%"
7 1477 101 68 50 146 2.22%%
Mean 1410 1010 7272 140 551
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Table 3. Comparative analyses of watershed
eccentricities

Pre~construction Pogl~construction
Lel(km)  Wifkm) t Le(hm)  We(km) T

LA 0600 0680 0494 0510 0790 0.764
B 0578 04574 Q132 0556 0633 0297
0.660 1.510 0.899 0,660 1510 0.899
0570 133C 0903 0670 1330 0503
0.680 1680 0914 0680 1680 0514
0615 1500 0812 0615 L50D 0812
0610 0830 0.696 0.610 0850 0696
1,000 1.07¢ 0.355 1000 1.070 0.355
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Table 4. Comparative analyses of alutudes{unit:m)

Watersheds Golf courses
Sites Tp Fer Dt Pre Pt Differ
-copstruction -construction  -ence -eonstruchon -construchon -ence
1 3097% 31017 +038 31130 21175 40456
Z 39375 39237 -1.38 39224 38027 -1.97
3 12343 12379 +036 12135 12180 +0.4b
4 10002 10010 +008 8744 8757 +0.13
5 22268 22255 -013 20441 20418 -023
6 11569 11940 -029 11925 11889 -0.36
7 11280 11271 -0.09 11058 11044 -0.14
Mean 19745 19722 192,36 19212
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Takble 6. Comparative analyses of slope ratio

Watersheds( %) Golf courses(%)
Sites TP Pt Dffer  Pm Post  Differ
-construction ~construclion. —ence -comstrichon -construction -ence
] 4849 3859 -12.50 48,42 3366 -14.76
2 2329 44,15 -9,14 5480 42,03 -1277
3 3933 2%9Z2 -611 3353 2617 -7.36
4 23.26 2033 -293 19.96 1517 -471
5 4389 39.09 -48C 40,28 3228 -8.00
G 2975 2401 574 28.03 2118 -685
7 2643 23.25 -3.18 2334 1880 -454
Mean 3734 3094 3548 27.04
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Table 5 Comparative analyses of relief energies {umt.m)
Watersheds Golf courses
it Pre-construction Post-construction Pre-construction Post-construction
1tes
High Low Differ High Low Differ High Low  Differ High Low Dilfer
paint poinl -ence pownt peoint —enice  point .pont  -ence point paint  -ence
1 4629 135.0 3278 4629 135.0 32759 461.0 160.0 301.0 161.0 160,0  301.0
2 576.0 2320 3440 576.0 2120 364.0 576.0 2320 3440 576.0 2315 3445
3 194.0 63,0 131.0 1770 62,0 115,0 184 G 63,0 131.0 1770 62,0 1150
4 161.0 57.0 104.0 161.0 57.0 104.0 151.0 57.0 940 151.0 574 39386
5 101.0 84.0 3170 4010 B4.0 317.0 370.0 94.0 276.0 3700 92.0 2780
6 175.8 71.0 1048 168.0 73.0 96,0 175.8 730 1028 165.0 73.0 96,0
7 1620 740 880 153.0 74.0 84,0 162.0 74.0 88.0 15890 79,0 78,0
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Table 7. Comparative analyses of aspects between before and after construction (unit:ni{2))

Conceni
Area of .
N NE E Sk 3 SW W NW Total  modified e .
aspect vate of
Watersheds aspect
Before 280,010  §6,178 58438 13,392 149,744 161964 416965 72430 1,252,135
. (22,30} (7 .48) (467)  (107)  (1196) {(1317) (2330 (5.78) (100) 61.45%
After 270876 112002 46,264 9735 138,789 187486 404,788  7B5U5  1,248.472 -3.653
(21.63) {8.05) {3.85) (0.78)  {1108) {1487y (3234)' (827 (98 71) 60,24%
Before 381,250 185625 400,375 135625 188,750 9,375 129,375 146475 1,556,250
5 (24.50) (1193}  {2631) (8.71) (10207 (0.60) (831) (9.44) {100) 62 74%
Alter 308,750 161575 4456825 117,500 140,625 8125 127500 149375 549375 -8R75
(25,62)  (1040)  (28.64) {7.55) (.04} (052} (419) (5 60) (99 56) 61 65%
Before 300000 59375 271875 63125 163025 45623 248750 TR1Z5 1,230,000
5 (24.36) (182). (2208} (513 (1325) (3.71) (2020 (6.35) (98 50) 5126%
Alter 208,025  &TH00 269,375 B3FED 168125 46260 218125  BLETS 12133125 -18375
(21.20)"  (548) (2187} (5.18)  {13.64) (376}  (1775) (6,65) (98 53) 51.55%
Beloe 189,375 65000 323750 110375 485000 134,375 285000 63,750 1,545,625
A (1012) (388) (1934)  (713) (2BO8}  (8.03) (1703) (381) (98.32) 55 5%
Alter 188125 §0,625 328125 123125  AED,A20 136,250 286B7S 60,000 1,648,750 +3,125
(21,24} (382)  (16.60) (7.36)  (27.83) (8.14)  (17.14) (358) (98.51) 54 79%
Before 30L,250 16,375 23,125 8250 195,875 238125 bEL3TH 241875 1,678,750
. (1794 (1.01) (138)  (037)  (1173)  (1418)  (3898)  (14.41) {100) 71 33%
Alter 290,375 14,375 20,000 4,375 19GA75 243,125 B50.000 247,500 1,675,625 -3.125
(17 833 (086) (119 {028)  (1L73)  (1448) (a872) (14.74) {9981} 71.29%
Belore 182500 20,625 103,750 33,125  26L.8Y5 116250 276875 53,750 1,048,750
5 (17 08) (193) 19.71) (310)  (2450) (1088)  (2500) (503) (9813) a1 28%
Aller 166,875 21,875 100000 33,750  @BA875 113125 478,125 66250  1.034,375 -14,37%
(1581) (2,08) (9.36)  (3.16)  {23&0) (1058)  (2602) (6.20) (9678} 60 40%
Before 27R125 03625 883,750 82500 277500 63,025 235,625 57500 1,473,750
- (15 84) {647)  (26559) (558}  (1B.79} (427)  (15.95) {189) (99.79) 51 30%
After 279875 115000 395625 63,126 #8R.625  BO00D 232500 41,875 1,463,125 -10.623

(1892) (779 (2679) (427)  (19.33) (3.30)  (1574) {2.84) (95 07) 53 50%
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Table 8 Comparative analyses of stream orders

Construction

Sites  Plecanstruction | Post-construction
1 A 3 3
I B 3 3
2 3 4
3 3 4
4 3 3
5 3 3
G 3 3
7 4 3
2. X|gloHzt ~39do] £
1) Azside] Hed 24
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Tahle 9. Surface modification when a golf course is
construcied In small watershed

_ Gdf  Wertve Siez of Rallc of
Sites Wa[tam?l)ﬁis o e aea Waneshed SMS/Z1A o ren
a 2} 2y 2 DCB
) {EUAM)  dopest?) (SMSrd) (%)

1252 1.079 376959 4549 908,682 241 7304
1556 1008 340346 5329 753251 221 4840
1231 0958 449711 3533 70L8Y6 158 57.01
1674 14039 492183 2326 655,045 141 41,53
1678 1026 444583 4389 T7VFOBO 1765 4634
1069 Q885 77805 2875 731,334 153 G843
1477 1011 432,342 2643 693861 160 4698
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Table 10, Changes of elevation when a golf course 15
constructed in small watershed {unlt m)
Height of filing

Maximum Mean

N Height of cutting
Sites  Slopest™)
Maximum  Mean

1 19,49 57.0 1417 53.0 1444
2 53.28 56 6 16.25 435 11,53
3 35,33 422 10.32 31.0 9,06
q 2320 200 1.39 16.2 4,56
5 4389 525 11 34 396 10.30
6 29,75 305 7.16 25.8 651
7 2643 24.1 431 150 3.88
Mean 37.34 40.4 8,70 32.0 8.61
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