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Abstract

Although the Wetland Conservation Act was implemented on 2 February 2015 to promote wetland
ecological conservation in Taiwan, it remains a fact that there are insufficient information on wetland type,
area, and distribution. In our study, we used Geographic Information Systems (GIS) to extract digital
information on the distribution and areas of various wetland types in Taiwan and matched the 103 land
use categories published by the National Land Surveying and Mapping Center, Ministry of Interior in
2006-2008 with the 42 categories by the Ramsar Convention wetland classification systems. We found 15
land use categories fully consistent with the definition of Ramsar wetlands, and partial areas of 12
categories were wetlands. According to Ramsar wetland types, we identified 26 categories with a total
area of 450,000 ha, including 9 categories of marine/coastal wetlands, 9 categories of inland wetlands,
and 8 categories of human-made wetlands with an area of 100,000 ha, 80,000 ha, and 270,000 ha,

respectively.
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Marine/Coastal wetlands
- A, Shallow marine waters
- C, Coral reefs
- D, Rocky marine shores
- E, Sand bars or sand dune
- F, Esarine waters
- G, Intertidal mud or sand
- H, Intertidal marshes
- L, Intertidal forested wetlands
- J, Coastal saline lagoons
Inland wetlands
- L or M or N, Rivers
- O, Permanent freshwater lakes (over 8 ha)
- Sp or Ss, Saline marshes/pools
- Tp or Ts, Freshwater marshes/pools
Y, Freshwater springs
Human-made wetlands
1, Aquaculture ponds
- 2, Ponds (generally below 8 ha)
3, Rice fields
- 5, Salt pans
- 6, Water storage areas (generally over 8 ha)
7. Excavations
- 8, Wastewater treatment areas

- 9, Canals

- 3 or 9, Irrigation or drainage channels

fi] 1.2 st o A (L ]
Fig. 1. Map showing wetland distribution in Taiwan. (English codes or numbers correspond to the code of

Ramsar wetland classification system)
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Table 1. Results from land use investigation corresponding to Ramsar Convention wetland types. (L_C3

and Lcode C3 indicate level three land use and land use code, respectively)

L C3 Lcode C3 Ramsar_code
Rice field 010101 3
Aquaculture 010200 ,LILY
River 040101 F,M,N
Dredging River 040102 9

Canal 040103 9
Drainage ditch 040200 3,9,],Y
Reservoir 040301 6

Lake 040302 0, Tp, Ts, 2,6
Other reservoirs 040303 0,Tp, Ts, Y, 2,6
Artificial lake 040304 2,6,
Canal sandbar beach place 040400 G,L,N

Sea 040700 Al

Salt pans 080301 5
Wetland 090200 G, H,LJN,Sp,Ss, Tp,Ts, 1,2,5,6,7,9
Beach 090401 E,G,L,N
Natural broadleaf tree pure crop 020102 part of |
Artificial broadleaf tree pure crop 020202 part of |
Elementary school 060202 part of 2
Middle school 060203 part of 1,2
Universities, colleges and institutes 060204 part of 2
Other cultural facilities 070103 part of Y
Park green square 070201 partof 2, 8
Military-use land 090100 part of 2
Grassland 090300 part of 8
Reef crag 090403 partof C, D
Disaster place 090600 part of G, 1, 2, 8

Has not used the place 090801 partof 2, 6,7
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Table 2. Wetland types and areas in Taiwan.
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Ramsar

code R 5 A Wetland types Area (ha) Area (%)
Marine/Coastal wetlands 103,442 22.99
A AR kB Shallow marine waters 60,699 13.49
C 3R Coral reefs 527 0.12
D H R Rocky marine shores 703 0.16
E VMR Y B Sand bars or sand dune 5,172 1.15
F P Estuarine waters 6,883 1.53
G R R B Intertidal mud or sand 14,356 3.19
H Pl A W o Intertidal marshes 224 0.05
I R R Intertidal forested wetlands 508 0.11
J YN = Coastal saline lagoons 14,370 3.19
Inland wetlands 79,727 17.72
LM,N JZix Rivers 79,347 17.63
0 A ARk p (42iE8ha) Permanent freshwater lakes (over 8 ha) 279 0.06
Sp,Ss  dd ki E B B Saline marshes/pools 2 0.00
Tp, Ts R -Riz¥&e % Freshwater marshes/pools 76 0.02
Y ARG A Freshwater springs 23 0.01
Human-made wetlands 266,815 59.29
1 % 7B Aquaculture ponds 53,265 11.84
2 # ¥ (-] **8ha) Ponds (generally below 8 ha) 7,454 1.66
3 Fam Rice fields 177,570 3946
3,9 I E APk Irrigation or drainage channels 15,128 3.36
5 @ Salt pans 4,224 0.94
6 %k % (4£188ha) Water storage areas (generally over 8 ha) 9,042 2.01
7 EH% Excavations 3 0.00
8 )2 3 Wastewater treatment arcas 59 0.01
9 #E P Canals 70 0.02
Total 449983 100.00
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Appendix 1. The classifications of results from land use investigation in Taiwan.

Class 1 Code 1 Class 2 Code 2 Class 3 Code 3
Agriculture 01 Farm crops 0101  Rice field 010101
Dry farm 010102
Fruit tree 010103
Leaves uncultivated 010104
Aquaculture 0102  Aquaculture 010200
Poultry 0103  Livestock 010301
Pasture 010302
The agriculture 0104  Greenhouse 010401
sup.pllements the Stores in a storehouse the facility 010402
facility The agricultural product unfolds 010403
sells the field
Other facilities 010404
Forestry 02 Natural forest 0201  Natural conifer pure crop 020101
Natural broadleaf tree pure crop 020102
Natural bamboo grove 020103
Natural bamboo broad-leaf 020104
confusion forest
Planted forest 0202  Artificial conifer pure crop 020201
Artificial broadleaf tree pure crop 020202
Artificial bamboo grove 020203

Artificial bamboo broad-leaf 020204
confusion forest

Other forest use land 0203  Clear cut area 020301
tree nursery 020302

fire line 020303

landing 020304

Transportation 03 Airport 0301  Airport 030100
Railroad 0302  Common railroad 030201
High-speed railroad 030202

Railroad related facility 030203

Path 0303  National highway 030301
Provincial road, expressway 030302

Common path 030303

Path related facility 030304

Harbor 0304  Commercial harbour 030401
Fishing port 030402

Special-purpose port 030403

Other port related facility 030404
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Water
Conservancy

04

Built-up Land 05

Public Land

06

River course 0401
Drainage ditch 0402
Reservoir 0403

Canal sandbar beach 0404
place

Water conservation 0405
structure

Flood prevention path 0406

Sea level 0407
Trade 0501
Housing 0502
Industry 0503
Other structural 0504

purpose places

Governmental agency 0601
School 0602

Medical health care 0603

River

Dredging River

Canal

Embankment

Drainage ditch

Reservoir

Lake

Other reservoirs

Artificial lake

Canal sandbar beach place

Water Gate
Pumping station
Reservoir barrage

Underground takes the water well

Other facilities

Flood prevention path
Sea

Service industry
Retail sales wholesale
Pure housing

The concurrently industry uses the

housing

The concurrently trade uses the

housing

Concurrently other use the
housing

Manufacturing industry
Stores in a storehouse
Religion

Funeral and burial facility
Constructs

Other

Governmental agency
Preschool

Elementary school
Middle school

Universities, colleges and
institutes

Special school
Medical health care

040101
040102
040103
040104
040200
040301
040302
040303
040304
040400

040501
040502
040503
040504
040505
040600
040700
050101
050102
050201
050202

050203

050204

050301
050302
050401
050402
050403
050404
060100
060201
060202
060203
060204

060205
060300

239
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Recreation 07
and Leisure

Minerals 08

Miscellaneous 09
Land
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Social welfare facility 0604

Public utility

Environmental
protection facility

Cultural facilities

Leisure facility

Mining industry

Earth stone

Salt industry

Military-use land
Wetland

Grass fresh
Exposed

Bush open land
Disaster place
Builds the surplus

cubic meter of earth

and stone
Vacant

0605

0606

0701

0702

0801

0802

0803

0901

0902

0903
0904

0905
0906
0907

0908

Social welfare facility
Meteorology

Electric power

Gas

Running water

Gas station

Environmental protection facility

Decretory cultural facilities
General cultural facilities
Other cultural facilities
Park green square
Amusement place

Sports place

Mine

Mining industry related facility
The earth stone adopts the field
Earth stone related facility
Salt pans

Salt industry related facility
Military-use land

Wetland

Grassland

Beach

Avalanche place

Reef crag

Exposed open area

Bush open land

Disaster place

Builds the surplus cubic meter of
earth and stone

Has not used the place
In artificial change land
Surveyor's beacon

060400
060501
060502
060503
060504
060505
060600

070101
070102
070103
070201
070202
070203
080101
080102
080201
080202
080301
080302
090100
090200
090300
090401
090402
090403
090404
090500
090600
090700

090801
090802
090803

Data sorted out and modified from the Land Use Investigation of Taiwan National Land Surveying and
Mapping Center, M.O.I. (http://lui.nlsc.gov.tw/LUWeb/eng/AboutLU.aspx)
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Appendix 2. Ramsar wetland classification system
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Wetland  Code/Description

Marine/Coastal Wetlands

A -- Permanent shallow marine waters in most cases less than six metres deep at low tide;

includes sea bays and straits.

B -- Marine subtidal aquatic beds; includes kelp beds, sea-grass beds, tropical marine

meadows.
C -- Coral reefs.

D -- Rocky marine shores; includes rocky offshore islands, sea cliffs.

E -- Sand, shingle or pebble shores; includes sand bars, spits and sandy islets; includes dune

systems and humid dune slacks.
F -- Estuarine waters; permanent water of estuaries and estuarine systems of deltas.

G -- Intertidal mud, sand or salt flats.

H -- Intertidal marshes; includes salt marshes, salt meadows, saltings, raised salt marshes;

includes tidal brackish and freshwater marshes.

I -- Intertidal forested wetlands; includes mangrove swamps, nipah swamps and tidal

freshwater swamp forests.

J -- Coastal brackish/saline lagoons; brackish to saline lagoons with at least one relatively

narrow connection to the sea.
K -- Coastal freshwater lagoons; includes freshwater delta lagoons.

Zk(a) — Karst and other subterranean hydrological systems, marine/coastal

Inland Wetlands
L -- Permanent inland deltas.
M -- Permanent rivers/streams/creeks; includes waterfalls.
N -- Seasonal/intermittent/irregular rivers/streams/creeks.
O -- Permanent freshwater lakes (over 8 ha); includes large oxbow lakes.
P -- Seasonal/intermittent freshwater lakes (over 8 ha); includes floodplain lakes.
Q -- Permanent saline/brackish/alkaline lakes.
R -- Seasonal/intermittent saline/brackish/alkaline lakes and flats.
Sp -- Permanent saline/brackish/alkaline marshes/pools.

Ss -- Seasonal/intermittent saline/brackish/alkaline marshes/pools.
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Tp -- Permanent freshwater marshes/pools; ponds (below 8 ha), marshes and swamps on
inorganic soils; with emergent vegetation water-logged for at least most of the growing
season.

Ts -- Seasonal/intermittent freshwater marshes/pools on inorganic soils; includes sloughs,
potholes, seasonally flooded meadows, sedge marshes.

U -- Non-forested peatlands; includes shrub or open bogs, swamps, fens.
Va -- Alpine wetlands; includes alpine meadows, temporary waters from snowmelt.
Vt -- Tundra wetlands; includes tundra pools, temporary waters from snowmelt.

W -- Shrub-dominated wetlands; shrub swamps, shrub-dominated freshwater marshes, shrub
carr, alder thicket on inorganic soils.

Xf -- Freshwater, tree-dominated wetlands; includes freshwater swamp forests, seasonally
flooded forests, wooded swamps on inorganic soils.

Xp -- Forested peatlands; peatswamp forests.
Y -- Freshwater springs; oases.
Zg -- Geothermal wetlands

Zk(b) — Karst and other subterranean hydrological systems, inland

Human-made wetlands

1 -- Aquaculture (e.g., fish/shrimp) ponds
2 -- Ponds; includes farm ponds, stock ponds, small tanks; (generally below 8 ha).
3 -- Irrigated land; includes irrigation channels and rice fields.

4 -- Seasonally flooded agricultural land (including intensively managed or grazed wet
meadow or pasture).

5 -- Salt exploitation sites; salt pans, salines, etc.

6 -- Water storage areas; reservoirs/barrages/dams/impoundments (generally over 8 ha).
7 -- Excavations; gravel/brick/clay pits; borrow pits, mining pools.

8 -- Wastewater treatment areas; sewage farms, settling ponds, oxidation basins, etc.

9 -- Canals and drainage channels, ditches.

Zk(c) — Karst and other subterranean hydrological systems, human-made

Data Source: http://www.ramsar.org/



