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The study for grading of the mudflat by birds
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;. Abstract ::

This study was carried out to grade and evaluate the intertidal mudflat by birds. The mudflat was
graded by two methods such as the scoring and ranking. First, for the scoring of the mudflat, five
factors were estimated. population size, the number of protected species, the individuals of
protected birds, the number of species(or subspecies) over 1% level of the survival population, and
1% level of the domestic population. After scoring of these five factors, the grade was scored by
total. Second, for the ranking, six factors were estimated; population size, the density of birds, the
index of species diversity, species richness, species evenness, and population stability. After ranking
of these six factors, the grade was relatively ranked. Five grade by scoring was the important
mudflat for the value of international preservation, and the most mudflats of the estuary gained V
grade. The higher grades by ranking were the mudflats of Nakdonggang and Mankyunggang river
estuaries. And the inner mudflats were more valuable than the outer mudflats in Mankyunggang &
Dongjingang river estuaries. The grading of the mudflat by birds can be used for estimating and
appointing of the important mudflats, and suggested the objective of criteria for the effective
preservation and management.

Keywords : criteria, mudflat, ranking, scoring, value
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Table 1. Scoring by the criterion of the supporting birds on mudflats

Criteria of score Score
Mudflat supporting more than 20,000 birds 3
Mudflat supporting more than 10,000 birds 2
Mudflat supporting more than 5,000 birds 1
Mudflat supporting less than 5,000 birds 0

Table 2. Scoring by the criterion of the protected bird species” on mudflats

Criteria of score Score
Mudflat supporting more than 10 species 3
Mudflat supporting 5-9 species 2
Mudflat supporting 1-4 species 1
Mudflat not supporting the protected birds 0

* The protected bird species mean the species listed on TUCN red data book, and Korean protected species(endangered,
protected, special appointed species by the Ministry of Environment, and the species of national monument by the

Cultural Properties Administration).
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Table 3. Scoring by the criterion of the population size of the protected birds” on mudflats

Criteria of score Score
Mudflat supporting 1,000 protected birds per year 3
Mudflat supporting 100 protected birds per year 2
Mudflat supporting 10 protected birds per year 1
Mudflat supporting less than 10 protected birds per year 0

population” on mudflat

* The population size of the protected birds were counted on maximum number of each species in a year, or the
average number of the years counted on.

Table 4. Scoring by the criterion of the waterbird species over 1% level of the survival

Criteria of score Score
Mudflat supporting more than 10 species 3
Mudflat supporting 5-9 species 2
Mudflat supporting between 1-4 species 1
Mudflat not supporting any species over 1% leve 10

* 1% of the survival population was based on the world population of the species, if the species were monotype, or had
only one migration route. But in case of having several subspecies, or migration routes, 1% was based on subspecies
population, or flyway population or Asian population.

Table 5. Scoring by the criterion of the species over 1% level in Korean population” on mudflats

Criteria of score Score
Mudflat supporting more than 10 species 3
Mudflat supporting 5-9 species 2
Mudflat supporting 1-4 speceis 1
Mudflat not supporting any species over 1% level 0

* 1% level in Korean population of each species was estimated on the basis of the monitoring data of the ministry of
environment and other references. If the estimate was thought to be low, the population size were altered.

Table 6. Grading level of 1-5 by total score of 4 or 5 criteria’ by birds on mudflats

Total score by 5 criteria Total score by 4 criteria Grade
more than 13 more than 11 v
10-12 8-10 W
7-9 o5=17 I
4-6 3-4 I
0-3 0-2 I
* refer to Table 1, 2, 3, 4, 5.
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Table 7. Example of the grade by the scoring of bird census data” on 10 mudflat area

Mudflat area Peak count Pg;iifzzd Prgitfgzed Sfozc;::e(;f Total score | Grade
Hangang River Estuary 36,977 7 8,213 6 11 \
Imjingang River Estuary 8,508 8 1,661 2 7 I
Namyangman Bay 42,240 11 542 9 11 v
Asanman Bay 96,573 10 6,766 9 12 v
Ganwoldo mudflat 4,625 4 39 1 3 I
Geumgang River Estuary 77,932 10 3,743 8 12 v
Mangyunggang River Estuary 117,660 15 26,034 11 12 \
Dongjingang River Estuary 73,508 13 11,872 8 12 \
Yeongsangang River Estuary 32,610 6 7,273 3 10 v
Nakdonggang River Estuary 66,138 18 7,581 8 12 N

* The data of 10 areas came from the bird census in 1996-97. The data of Yeongsangang river estuary were included on
upriver zone the dike of the estuary, so the glade was over—estimated.
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Table 8. Grade by the scoring of the bird data of the mudflat of Yeongjongdo island

1% level of | 1% level of
P P
Year Peak count roteqed roFected world Korean Scores Grade
species birds . .

population | population
1988" 22,588 3 86 4 10 10 v
19927 23,063 7 4,366 4 12 13 v
1993% 21,895 12 9,498 10 18 15 N
19947 24,373 11 10,124 8 17 15 v
1996" 14,060 8 2,513 1 11 11 v
2002” 26,702 5 4,661 9 15 14 v

1) Long et al, 1988. The data were partial survey of south mudflat in spring, so the grade was under—estimated.

3

)
)
4)
)

2) Kim and Won, 1993. The data were partial, and only on Sammokdo.

Kim, 1995. The data were only on Sammokdo in 1993, 1994.

Ministry of Environment, 1997. Only 2 surveys in spring and autumn.

5) Kim, 2003. Data in a year. All data were only from the survey of shorebirds(sandpipers, plovers) except 1992.

Table 9. Index for the grade by the ranking of bird data on 6 mudflats

Area H?Y Da? |Peak count (iﬁ?i?dj:?:/ﬁ;z) Hp” Si¥ | Survey
Nakdonggang River Estuary 2.64 11.99 68,624 615 0.22 0.50 13
Mangkyunggang River Estuary | 2.21 9.45 73,879 584 0.18 0.65 13
Imjin—Hangang River Estuaries | 2.21 7.99 42,781 504 0.22 0.65 11
Asanman Bay 2.25 9.10 53,085 523 0.20 0.39 13
Geumgang River Estuary 1.80 11.61 66,638 1,718 0.09 0.30 13
Dongjingang River Estuary 2.02 | 10.20 50,937 300 0.14 0.56 13

1) H means the Shannon diversity index.
2) Da, the Margalef diversity index.
3) Hp, Heip evenness index from Brower et al.(1990).

4) Si is the stability index of population. The data were only included on waterbirds from the ministry of environment

(1997).

Table 10. Relative ranks’ of 6 mudflats by the index of Table 9

The ranks
Area " Da C};euaft dlz[r?:i?y Hp s Total score Rank
Nakdonggang River Estuary 1 1 2 2 1 4 11 1
Mangkyunggang River Estuary 3 4 1 3 4 1 16 2
Imjin—Hangang River Estuaries 3 6 5 B} 1 1 21 3
Asanman Bay 2 ) 4 4 3 ) 23 4
Geumgang River Estuary 6 2 3 1 6 6 24 5
Dongjingang River Estuary ) 3 6 6 ) 3 28 6

* Ranks were gained from high to low value of the index of Table 9.
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Table 11. Index for ranking of 7 mudflats in Mangyunggang & Dongjingang river estuaries by
the bird data from 1996 to 1997

Area H Da Peak count (irﬁ??ﬁljiﬁ/ﬁiz) Hp Si Survey
Simpo 1.88 8.94 15,149 232 0.14 0.29 16
Jinbong 2.14 9.74 28,290 994 0.16 0.46 16
Tojeong 2.12 9.20 13,654 638 0.18 0.48 16
Donji 1.91 5.37 5,270 196 0.29 0.10 14
Kyehwa 2.30 6.61 17,256 113 0.32 0.09 15
Jopo 1.54 5.46 16,317 349 0.16 0.26 14
Munpo 1.75 6.60 17,421 679 0.17 0.29 14

Table 12. The relative ranks of 7 mudflats in Mangyunggang & Dongjingang river estuaries by
the index of Table 11

The ranks
Area Total score Rank
H Da FCs s Hp Si
count density

Simpo ) 3 ) ) 7 3 28 5
Jinbong 2 1 1 1 5 2 12 1
Tojeong 3 2 6 3 3 1 18 2
Donji 4 7 7 6 2 6 32 7
Kyehwa 1 4 3 7 1 7 23 4
Jopo 7 6 4 4 5 5 31 6
Munpo 6 5 2 2 4 3 22 3

= =H—

-

Fig. 1. The relative ranks of 7 mudflats in Mangyunggang and Dongjingang river estuaries. The
inner mudflats gained higher ranks and were more valuable than the outer mudflats.
Satellite photo from EGIS.
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