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Study on the setting-up priority area for protecting
the ecological environment of the basin

Pak Song Chol', ZHU Weihong®*
( 1. School of Earth Environment Science , Kim 1l Sung University, Pyongyang 025512515, DPR of Korea ;
2. Key Laboratory of Natural Resources of the Changbai Mountain & Functional Molecules
(Yanbian University) s Ministry of Education, Yanji 133002, China )

Abstract; For the purpose of protecting ecological environment of the basin and improving its ecological func-
tion, we proposed 4 principles of setting up priority area. Along with this, we analyzed the characteristics of
the both sides of the Taedong River in its area ratio, topography, precipitation distribution and the flood,
thereby set up a priority area (area of priority protection) in the basin. The results will provide scientific basis
for protecting ecological environment, managing ecological safety in this area ensuring sustainable economic
development of the area.

Key words: ecological environment protection; priority area; ecological function

CLC number; X321 Document code; A

RIBESHERPBEESIBHEEFS

AR, KT
H B ZEA R H BRI SR 3, P4 025512515, g6 R & & X A RILFE;
2. L:um%%ﬁ%%%ﬁﬁ%%%ﬂzﬁ%ﬁiﬁisﬁ%ﬂmk%), AR ZER 133002 )

BE: DRSEESIHERY SESIRERT 8 B 32 7 /ST B E 9 4 A B, LUK () V09 380 7] 23
B TG 3 5 0 R R TR L AR TR AR AL L R UK 23 A R AR LK 6F R Bt R AR AE L BE T % 3 S A I 5l 4T R
CHR S R AP AU« F 52 45 S AT 0 DI AE 25 BR358 R 47 15 AR 25 22 A B A B I3 42 5 ) ) o 52 i o 48 1) R 1) 4F 52
2%

KA tF”‘iT PRI LG AR TRR

Principles for the setting-up priority area Priority area, as functional one, selected

the riparian protection forest, windshield forest

Priority area for protecting the ecological

environment of the basin is an ecologically func-

and water conservation forests. These forests

and other functional areas inside priority area

tional area, which is selected inside the basin for . .
) ) must be planned through an ecological design.
various purposes and effects, i. e., to weaken

The principles of setting up priority area are

flood process, increase water storage capacity,

as follows. First is the principle of unity. Pay

block the erosion and movement of earth and

attention to improving the ecological function of

sand, increase the ecological function of the ba-

sin, etc

- the area as a whole, in the long run, must be

resulted in the rational control of water flow.
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Second is the principle of sustainable development.
Ensure the prospective improvement of the whole
area beginning from some selected areas, while
laying stress on the ecological interest. Third is
the principle of protection from disasters. Deal
with main damages on the basis of analysis on
the existing or possible accidents. Fourth is the
principle of suiting to the specific condition of
Consider the area’ s various natural

the area.

conditions and different land-use method theret*.

2 Setting up priority area for protecting

ecological environment of the basin

The Taedong River adjoins the Chongchon
River and many other rivers and valley, their

watershed is high in the east and the north east

and gets low gradually westwards and south-
westwards. The Taedong River’s upstream con-
stitutes a steep slope of 1/17 and its downstream
is a very gentle slope of 1/2500 —1/10000.

The floods in the Taedong River basin vary
according to the characteristics and position of
the precipitation. Therefore, the previous re-
search classified the floods into 4 categories and
defined their features after analyzing the 40-odd
floods of in this area"*,

The Table 1-4 show the area ratio with the
heights above sea level and sloping degrees in
Maengsan County on the upstream of the Tae-
dong River and Yangdok County, Sinyang Coun-

ty on its midstream'®’.

Table 1 Area ratio with heights above sea level in Maengsan County
Hight above sea level/m 100-200 200-400 400-800 800-1 000 1 000-1 500 1500<C
Area /% 0.4 27.3 50. 2 8.4 13.6 0.1
Table 2 Area ratio with sloping degrees in Maengsan County
Sloping degree /(%) <5 5-15 15-25 25<<
Area /% 4.8 12.2 12.4 70. 6
Table 3 Area ratio with hights above sea level in Sinyang County
Hight above sea level/m 100-200 200-400 400-800 800-1 000 1 000-1 500
Area/ % 3.9 27.7 46.1 13.3 9.6
Table 4 Area ratio with sloping degrees in Yangdok County
Sloping degree /(%) <5 5-15 15-25 25<<C
Area/ % 5.6 17.5 29.4 47.5

As seen in Table 1-4, slope of above 15°
covers 83% of the area in Maengsan County sit-
uated in the upstream of the Taedong River and
76. 9% in Sinyang County situated in the mid-
stream. It connected with the Sinyang County,
which is situated in the west slope of the ridge of
Pukdaebong Mountain Range.

Sinyang County occupies the upstream area

of the Piryu River, a tributary stream of the

Taedong River and most of its area is compara-
tively steep slopes. Therefore a flood can occur
easily if the upstreams of the Taedong River and the
Piryu River overflow. This fact shows that maxi-
mizing the ecological environmental stability of
these areas is the primary solution to the de-
crease of flood process, the increase of water
storage capacity and the prevention of the move-

ment of earth and sand in the whole of the
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Taedong River basin.

On this basis, this paper presented the
reasons why priority area should be set up in the
Taedong River basin.

First: Priority area should be marked out
the left, considering the area distribution on the
both sides of the Taedong River (left: 76. 2%,
right: 23.8%).

Second: Upstream areas of the Taedong
River, Piryu and Nam Rivers, their tributary
streams should be selected as priority areas,
considering their topographical features, precipi-
tation distribution and the flood characteristics
thereof.

Third: The selection of above-mentioned
upstream area is based on the priority-area-selec-

ting principles for solving the ecological and

disaster problems existing in these areas.

Therefore the areas selected as priority are-
as are upstream area of the Taedong River and
both the upstream areas of the Piryu and Nam
Rivers.

The ecological environmental stability state
of the counties situated in the upstream of the
Taedong River and the Nam and Piryu Rivers,
their tributary streams is also studied. The sta-
bility state of these areas was defined through
calculation with ecology-environment stability
index, as a result, their position was decided in
the rating range.

Table 5 shows that the changes in their
stability ratings of the counties situated in the
upstream areas of the Taedong River, Nam and

Piryu Rivers.

Table S Ecological-environment stability index in the upstream and midstream area of the Taedong Rier in 1991-2010

Rating
Area | I I v i
(0. 021-0. 060 6) (0. 060 7-0. 100 2) (0.100 3-0.139 9) (0. 140 0-0. 179 5) (0.179 6-0. 219 0)
2002(0. 160)
Upstream 20100, 148) 19910. 183)
Midstream 2010(0. 138) 1991€0. 17

2002(0.152)

As seen in the Table 5, upstream area is
stable state ( V-class of stability ratings) at
first, but it became low gradually with time and
midstream is comparatively stable state ([V-class
of stability rating) , but it also became low with
time. This is attributable to the many changes in

the land-use structure affected by different socio-

economic activities during this period.

This paper suggests recovery area results of
the damaged forests land to update the present
ecological environment stability from class [V to
class V in the 4 Counties situated in the Taedong

River upstream areas since 2010 (Table 6).

Table 6 Recovery area results of cities and counties (Jongbo)

- . ] . Needle-leaf Broad-leaf Mixed
City, County Types of land forest forest forest
Tokchon bare land 6677.19 7744, 46 8436.94
City Sparse tree land 21166.73 17 540. 83 15 188. 21
Maengsan bare land 18 260. 3 18 260. 3 18 260. 3
County Sparse tree land 7015.08 4692, 47 3 185.47
Nyongbyon bare land 23 111. 25 23 111. 25 23 111.25
County Sparse tree land 6 165.09 3474. 83 1729.2
Taehung bare land 33220.11 33220.11 33220.11
County Sparse tree land 11 957. 34 7 805. 90 5112.28
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As explained above, recovery and conserva-
tion area results of the forests land of Sinyang
County, the upstream area of the Piryu River
and Yangdok County, the upstream area of the

Nam River were obtained to update their stabili-

ty state onto class [V since 2010. On this basis,
this paper decided the recovery area results of
forests and land to update their stability state

into class V as priority area (Table 7).

Table 7 Areas of Sinyang County in the upstream of the Piryu River and

Yangdok County in the upstream of the Nam River (Jongbo)

Type of forest

Name of County

Needle-leaf forest

Broad-leaf forest mixed forest

Sinyang County 32 158. 20 29 203.11 27 285.73
Yangdok County 32 298.93 29 330.92 27 405. 15
(1 Jongbo=2. 45 lacres)

In the upstream and midstream areas of the References:

Taedong River forest land should be recovered in
accordance with their actual conditions and the
results investigation of the changed land-use re-
alities in 1991-2010. Priority area should be set
up to ensure the ecology-environment protection
of the whole basin of the Taedong River, ensure
the sustainable development of the ecological

function displayed by the basin.
3 Conclusion

On the basis of topographical features of the
Taedong River basin and its flood process, this
paper suggested priority area, where the dam-
aged forest land should be recovered according to

its ecology-environment stability ratings.
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