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A Study on the Relationship between the
Geomorphology and Vegetation Distribution
of the Coastal Dunes in the Western
Chianshuiwan, Sanjhih of Taipei County

Yen-Hua Chen Cheing-Tung Lee

Abstract

Coastal dunes are dynamic landforms which feature complex ecosystem as a
result of the interaction among wind process, marine process, geomorphologic
evolution and vegetation distribution. Geomorphologic field surveys were conducted
twice in the Coastal Dunes on the west side of Chianshuiwan to produce digital
elevation models (DEMs), which were then used to investigate the short-term
geomorphologic changes within the study area. Meanwhile, vegetation distribution
data was attained from surveys of 193 quadrats. After classifying the vegetation with
two-way indicator species analysis (TWINSPAN), the relationship between the dune
geomorphology and vegetation distribution was analyzed.

The result shows that the erosion and deposition changes of the dunes are due to
factors including plant cover, shoreline alignment, beach width, and dune
geomorphology. Elevation and the distance from the quadrat to shoreline are factors
which affect the differences of the microenvironment within the vegetation zones.
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Areas like the blowouts and slacks that are wetter and more sheltered can supply
shrubs with more water and nutrients. Whereas in frontal areas like hummocks, wave
erosion scarps, and beaches, pioneer herbs are dominant because they can adapt to
frequent disturbances and high sand movement. As for the northern slopes, the
steepest region in the study area, vines with flexile stems usually climbed upward on
the steep and windward slopes. Other differences of vegetation distribution were also
found.

As a conclusion, the geomorphologic characteristics led to some differences in
coastal dune vegetation construction, composition, functions and species diversity.
Therefore, different dominant communities could be found in various landforms.

Keywords: coastal dunes, digital elevation model (DEM), phytogeomorphology,
two-way indicator species analysis (TWINPAN)
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Fig. 1. Location of study area.
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Fig. 2. Contour map and geomorphologic units of study area after the first survey.
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Fig. 3. Two different types of parabolic dune in the study area.
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Table 1. Percentages of windward/leeward and erosion/deposition in the six vegetation types.
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Fifs PR P

L Dicotyledons &=+ 2 ffi}
1. Acanthaceae &a‘u%ﬂ
Justicia procumbens Linn. g%sf (H,V,C)
2. Aizoaceae Fﬁ%ﬁﬁ[
Tetragonia tetragonoides (Pall.) Kuntze gﬁ%ﬁ (H, V, C) **
3. Araliaceae =t K|
Eleutherococcus trifoliatus (L.) var. trifoliatus = & =1 (S, V, C) **
4. Asteraceae /%[
Artemisia fukudo Makino %< (H,V, C)
Bidens pilosa L. var. radiata Sch. Bip. *T?‘F&RHI (H,R, O)
Conyza canadensis (L.) Crong. var. canadensis “[l5f~3% (H, R,C)
Gynura divaricata (L.) DC. subsp. formosana (Kitam.) F. G. Davies [ 8% (H, E, C)
Ixeris repens (L.) A. Gray &9~ /4% (H,V, C)
Pterocypsela indica (L.) C. Shih  %&~ZT  (H, V, C)
Taraxacum formosanum Kitam. g?ﬁ? Y (HV, M)
Wedelia biflora (L.) DC. var. biflora £={uigiti % (S,V,C)
Wedelia prostrata (Hook. & Arn.) Hemsl. var. prostrata =32%1E51 (H, V, C)
5. Asclepiadaceae Bk |
Gymnema sylvestre (Retz.) Schultes F#{*#x (S, V, C)
6. Brassicaceae ﬂ"‘r‘b%i[
Lepidium virginicum L. Y%~ % (H, R, C)
7. Caryophyllaceae 7 |77E|
Silene fortunei Vis. var. fortunei #4="%1 (H, V, C)**
Silene fortunei Vis. var. kiruninsularis (Masamune) Ying HL[##4"%1  (H, E, M)
8. Casuarinaceae #’ﬁ'ﬁ?ﬁi[
Casuarina equisetfolia L. 7[‘7'}'3?3 (T, R, M) **
9. Chenopodiaceae ?%fi[
Chenopodium acuminatum Willd. subsp. virgatum (Thunb.) Kitamura &3 f—fi (H,V, C) **
10. Convolvulaceae K{&X|
Calystegia soldanella (L.) R. Br. &bhz{~ (H,V, C)
Cuscuta australis R. Br. s~ (H, V, C)
Ipomoea cairica (L.) Sweet fE#& %5 (C,R, C)
Ipomoea imperati (Vahl) Griseb. 'HEt %4 (H, V, C)
Ipomoea pes-caprae (L.) R. Br. subsp. Brasiliensis (L.) Oostst. F,## (C,V, C)
11. Crassulaceae F:J:\fi[
Sedum formosanum N. E. Br.  Z¢##{74f' %1 (H, V, C) **
12. Euphorbiaceae “-fiy%|
Breynia officinalis Hemsley var. officinalis. %~ =2k (S, V, C)
Macaranga tanarius (L.) Muell.-Arg. ™ ')FFFLT (T, V, C) **



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Fabaceae Fi%|

Leucaena leucocephala (Lam.) de Wit %LF”, % (T,R,C)
Millettia reticulata Benth. ¥#[# (S, V, C)

Vigna marina (Burm.) Merr. Y&E [ (C,V,C)
Lamiaceae 77 [L%|

Clinopodium chinense (Benth.) Kuntze ’Ei“ﬂﬁi‘i (H,V,O)
Lauraceae f&%]|

Machilus thunbergii Sieb. & Zucc. Eﬁﬁﬁﬂﬁ% (T, V, C) **
Malvaceae ff}%’éfil

Hibiscus tiliaceus L. fi,?@ (T, V, C) **
Menispermaceae [t 1%]

Cocculus orbiculatus (L.)DC. + 4 *7; (S,V,C)
Moraceae %]

Broussonetia papyrifera (L.) L'Herit. ex Vent. 1%@‘ (T, V, C) **
Morus australis Poir. '] 4 (T, V, C)

Onagraceae HJJ& % %[

Oenothera laciniata J. Hill ZJ3: F| 1% (H, R, C)
Orobanchaceae \T’/[J“F#f,’fi[

Orobanche coerulescens Stephan T’/[JAFJI',‘ (H,V, C) **
Oxalidaceae [IEFEI%]

Oxalis corniculata L. fig€E1 (H, V, C) **
Pandanaceae FE[fIAHE|

Pandanus odoratissimus L. f. #£{& (S, V, C)
Pittosporaceae iﬁﬁﬁr‘ﬂfﬁ[

Pittosporum tobira Ait. i@ﬁﬁl (S,V,0)
Polygonaceae F%|

Polygonum chinense L. 'FR=/%ET  (H, V, C)

Rumex crispus var. japonicus (Houtt.) Makino = ETTJ (H, R, C) **
Portulacaceae [ fLE|

Portulaca oleracea L. [u#tifl (H, V, C) **
Primulaceae #5'%1%]

Anagalis arvensis L. ?r,ﬁ’ﬁ*g H,V, C) **
Lysimachia mauritiana Lam. 3~ ZZZ%  (H,V, C)
Ranunculaceae =% L E]

Clematis grata Wall. f[&éﬁ%&i (C,V,0)
Rhamnaceae EL% E|

Berchemia lineata (L.) DC. | 3 :FE"' g (S, V,C)
Rubiaceae f‘H'I |

Paederia foetida L. §£%{# (C, V, C)

Rutaceae QL'_F“, E|

Zanthoxylum nitidum (Roxb.) DC. S521f (S, V, C)**
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31. Sapotaceae | [
Planchonella obovata (R. Br.) Pierre ?{%ﬁ] (T, V, C) **
32. Thymelaeaceae f"ﬁﬁ E|
Wikstroemia indica (L.) C. A. Mey. ﬁajﬁﬁ%ﬁ (S, V,0)
33. Ulmaceae frﬁ?ﬁil
Celtis sinensis Pers. 1M#f- (T, V, C)
34. Umbelliferae 7at#/%|
Glehnia littoralis F.  J&[H&  (H, V, C) **
Torilis japonica (Houtt.) DC. #i7# (H, V, C)**
35. Verbenaceae [=HTE %]
Lantana camara L. o2 (S, R, C)
Phyla nodiflora (L.) Greene F',.%ﬁ # H,V,0)
Vitex rotundifoliaL. F. &3 (S, V, C)
36. Vitaceae #EE]
Ampelopsis brevipedunculata (Maxim.) Traut var. hancei (Planch.) Rehder & '<[I[# 5 (C,V, C)
Cayratia japonica (Thunb.) Gagnep. #5% (C,V, C)
37. Zygophyllaceae ¥ %]
Tribulus terrestris L. f‘;{% (H,V,C)
I1. Monocotyledons %‘f "B AP
38. Amaryllidaceae T =K
Crinum asiaticum L. ¥ 2k (H, V, C)
39. Cyperaceae ¥HETE]
Carex pumila Thunb. [¥&f (H,V, C)
40. Liliaceae FI F/—\,*i[
Asparagus cochinchinensis (Lour.) Merr. ~fIf]¥ (H, V, C)
Dianella ensifolia (L.) DC. in Red. |! [Dg'ﬁ%l (H,V,C)
Lilium formosanum Wallace Z-3#F 1 f, (H, E, C) **
41. Poaceac ~ 1 &|
Cynodon dactylon (L.) Pers. ’Fpﬁ B H,V,0)
Eleusine indica (L.) Gaertn. - 5751 (H, V, C)
Imperata cylindrica (L.) P. Beauv. var. major (Nees) C. E. Hubb. & Vaughan [ 15~ (H, V, C)
Miscanthus floridulus (Labill) Warb. ex Schum. & Laut. = & (H, V, C)
Panicum repens L. &fi#9% (H,V, C)
Spinifex littoreus  (Burm. f.) Merr. JE[fjl5T  (H, V, C)
Thuarea involuta (G. Forst) R. Br. Ex Sm. &% &1 (H, V, C)
42. Zingiberaceae E1E|

Alpinia zerumbet (Persoon) B. L. Burtt & R. M. Smith *]{* (H, V, C)
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