Nghién cuu

LUT KARST O VIET NAM, LAY Vi DUKHU VU'C PA VOI

QUANG BINH
Nguyén Tién Hai', Vit Hai Ping', Nguyén Kién Diing?
'Vién Dia chét va Dia vat ly bién
2Truong Pai hoc Tai nguyén va Moéi truong Ha Noi

Tém tit

Trén co sé ddnh gid moi twong quan gitka leu lwong mira, mike tham nwée ciia mdt
dém, kha nang luu triv va tiéu thodt nudce cia khu vuee, c6 thé danh gid nguy co lut karst
0 2 khu viec Phong Nha - Ké Bang va Tan Hoa - Minh Hoa, Quang Binh nhu sau: Cac
khu vue xdy ra lut karst dién hinh la triing ria mii Phong Nha (thi trdan Phong Nha),
triing gitta nii Tan Hoa (xa Tan Héa) va phdn 16m hé thong hang déng Chudt - Tii Lan.
Nguyén nhén chinh cé thé gay lut karst & Phong Nha va Tan Héa la nude do mira véi
luu luwong mua lién tuc tw 200 mm tro lén. Nguy co xay ra lut karst o khu vic Tan Hoa
cao hon so véi & Phong Nha vé mirc d va thoi gian ngdp lut.

Pé itng phé voi tai bién lut karst, cdc gidi phdp ting phd nhw sau: i) ¢ khu viee
Phong Nha - Ké Bang: tao diéu kién thong thodng hodc mé réng duong tiéu thodt
nudc cho dong séng Son két hop cé thé xdy dung ho chira nudc phia ha luu; i) ¢ khu
viee Tan Héa - Minh Héa: gidi phdp hiéu qua nhat la huéng mé 10i tiéu thodt nude tir
dong Rao Nam va c6 thé két hop xdy dung ho chira nudc & phia thwong nguon (trong
khu viee khéng dd véi & Quy Pat); iii) trong hoat dong du lich hang ddng, can hét sirc
thén trong va c6 phwong dn doi phé khi tién hanh du lich tai ddy trong mita mwa (nhdt
la doi véi cdc hang déng ¢ Tan Héa).

Twr khoa: Lut karst; Phong Nha; Tan Hoa; Hang dong; Quang Binh.

Abstract

Floods in limestone areas (Karst) in Vietnam, a case study at limestone terrain in
Quang Binh province

Assessing the correlation between rainfall regime, water permeability at the
buffer surface, storage capacity of the terrain and drainage of the rivers, it is shown
that the areas in Phong Nha - Ke Bang and Tan Hoa - Minh Hoa area in Quang Binh
province that are vulnerable to Karst flooding are the low terrain along the mountain
in Phong Nha Town, the low valley between the mountains in Tan Hoa and most of the
Karst caves of the Chuot - Tu Lan cave system in Tan Hoa area. The floods in l[imestone
formation in Phong Nha and Tan Hoa area are due to continuous rainfall with rainfall
regime up to 200 mm or more. The flooding risk in Tan Hoa area is higher than in
Phong Nha in terms of danger and duration.

To respond to flood in limestone formation, in Phong Nha - Ke Bang area, it is
recommended to facilitate the flow of the Son River and build downstream reservoir. In
Tan Hoa - Minh Hoa area, the most effective solution should be the drainage channel
from Rao Nam River and build reservoirs in Quy Dat upstream area (where there is no
limestone). During rainy seasons, cave tourism activities should be halted or closely
monitored (especially in Tan Hoa caves).

Key words: Karst flooding; Phong Nha; Tan Hoa; Cave; Quang Binh.
89

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 23 - nam 2018



Nghién cuu
1. Mé dau

Lut karst (st dung cho ngép lut ¢ dia
hinh d4 voi) 14 hién tuong ngap lut dién ra
& dia hinh triing thap trong khu vuc cac
thanh tao da voi (hodc da voi chiém chu
yéu). V& ban chat, ngdp lut xay ra & khu
vuc dia hinh da voi va & dia hinh cac da
khac 1a giébng nhau, nhung do dic diém
cua dia hinh da voi c6 nhitng dic trung
riéng khéac cac thanh tao khac, vi vay,
nguy co va muc do ngap lut & khu vuc
dia hinh da voi co6 sy khac biét. Ngap lut
¢ dia hinh d4 voi thuong xdy ra nhanh,
murc do ngdp cao, thoi gian ngap kéo dai
kéo dai hon.

Cho dén nay, cac nghién ctu (ké
ca trong va ngoai nude) vé lut karst chu
yéu la nghién ctru hién tugng, hoat dong
(tai bién) ngap lut dién ra & khu vuc dia
hinh triing d4 vo6i duoi goc do tuong tu
nhu xdy ra & cac khu vuc dia hinh triing
khac. Do vay, cac nghién ctru nay van
thuoc dang nghién cuu vé van dé lut
thong thuong. Dudi géc do, hoat dong
ngp lut xay ra ma dong thai cia ngudn
nudc gay ra, nudc tiéu thoat va dac
diém noi xay ra ngdp lut c6 mdi quan
hé chat ché vdi cac thanh tao da voi,

Vién Han lam KH&CN Viét Nam cho
trién khai thuc hién dé tai céip Vién Han
]Jam ma s6 VAST05.05/17-18, trong d6
dit ra van dé lut lién quan voi cac thanh
tao d4 voi, khong 1a van dé lut xay ra ¢
dia hinh triing d4 voi. C6 thé noi, thong
qua dé tai, “khai niém” lut karst 1an dau
tién duoc dua ra voi ding nghia ctia nd
va nghién ctru vé lut karst 1an dau tién
duoc thuc hién.

Ciling nhu hién tuong ngap lut khac,
két qua nghién ctru vé lut karst lubn co gia
tri cao vé nhiéu mat, nhat 1a gia tri vé thuc
tién (dic biét 1a gia tri ddi v&i hoat dong
du lich hang dong karst). V& khoa hoc, két
quéa nghién ctru con gop phan lam sang to
cac dac trung dién hinh cia qua trinh xay
ra ngap lut & khu vuc dia hinh da voi co
nhiéu hang dong karst.

Viét Nam la nudc co cac thanh tao
da voi phan b kha rong ¢ nhidu noi dugc
chia thanh 8 khu vuc [2, 6], trong d6 khu
vuc dia hinh dé4 voi phia Tay Quang Binh
(Khu vuc nghién ctru goi tat 1a KVNC)
14 mot trong nhitng khu vyc dién hinh vé
tinh da dang dia hinh va hé thdng hang
dong karst.

8 Tesunkg

Hinh 1: So d6 vi tri khu vwe nghién civu: A. Khu viwee Phong Nha (Son Trach, Bé Trach);
B. Khu viwee Tan Hoa (Tan Hoa. Minh Hoa) [quangbinh.gov.vn].
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Trong khu vyc nay, mot di san lién
quan v&i da voi duge thé gidi cong nhan
1a Di san Thién nhién thé gi6i, d6 1a Vuon
Qudc gia Phong Nha - K¢é Bang [2]. Hién
nay, tai khu vuc Vuon Quéc gia Phong
Nha - K¢ Bang (huyén B6 Trach) va triing
da vo6i Tan Hoa (huyén Minh Hoa), cac
hoat dong kinh té - xa hoi phat trién kha
manh, nhat 12 hoat dong du lich hang
dong va du lich mao hiém. Tuy nhién, doi
voi KVNC (khu vuc dia hinh d4 voi noi
chung) c6 mot sb han ché, trong d6 ndi
bat 1a sy c6 mat cua hoat dong (tai bién
thién nhién) 1d lut ma hau qua ti€u cuc cia
n6 gay ra cho con nguodi va moi trudong
1a khong nho, su kién chin dong thé giéi
v6i 13 ngudi bi méc ket trong hang dong
Tham Luang Nang Non (Thai Lan) trong
9 ngay (23/6 - 02/7/2018) 1a mot vi duy.
Trén thuc té, hai khu vuc da voi Phong
Nha va Tan Hoéa da xay ra nhiéu tran lut
I6n trong mua mua hang nim, nhat 13
nhitng nam tr 1990 tro lai day, ma hau
qua di tic dong rat 16n dén phat trién kinh
té - x4 hoi va nhan sinh cta dia phuong
nodi riéng, Quang Binh ndi chung.

Trén co sé danh gia méi twong quan
giita luu lugng mua, mirc thim nude cua
mat dém, kha nang luu trtr va ti€u thoat
nude cia khu vue gan véi cac dic trung
cia dia hinh d4 vo6i thong qua tai li¢u
diéu tra, danh gia vé diéu kién tu nhién,
tai bién 1@ lut trong thang 4 - 5/2017 va
thang 4 - 5/2018 (do cac tac gia truc tiép
thuc hién), ban d6 dia chét, dja hinh va
anh vién tham, bai bao budc dau lam sang
td cac dac trung vé tai bién thién nhién lut
karst (nguyén nhan, phuong thirc, co ché,
muc dg,...) & hai khu vuc 1a trling ven
nui Phong Nha va trling gitra nii Tan Hoa
thudc khu vuc dia hinh nti da voi phia
Tay Quang Binh (Hinh 1). Hy vong, két
qua cua bai viét, ngoai gia tri khoa hoc, c6
thé 1a co s¢ phuc vu cho cong tac tng pho

Nghién cuu

tai bién lut va phat trién kinh té - xa hd1 ¢
KVNC noi riéng va ¢ cac khu vuc da voi
khac cua Viét Nam néi chung.

2. Phwong phap va tai li¢u
nghién ciru

Cac phuong phap chinh thuc hién la
ké thira tai liéu, khao sat thuc té (véi cac
thiét bi do sdu cam tay, thudc day, may
anh,...), phan tich anh vién tham, tich -
hop tai liéu.

V& hién tuong (tai bién) ngap lut &
mot khu vuc, kha nang ngap lut co thé
xay ra phu thudc vao mbi twong quan gitra
lwong nudce cung cap va luong nude dugce
diéu tiét cuia khu vuc (luu chuyén, luu trit,
tiéu thoat,...).

Lu(mg nudc cung cap cho mot khu
vuc chu yéu c6 tir cac nguon nudc mua,
nuée dudi dat (nuwde ngam), nudc tir hoat
dong nhan sinh (hd dap, nudc thai cong
nghiép, sinh hoat,...). Ngudn nudc nay
trong qua trinh duoc “chuyén tai” dén
mot khu vuc nao do, thi chung dugc diéu
tiét boi hé thdng canh quan ¢ khu vuc do,
chu yéu la yéu td: cau trac mit dém va dia
hinh triing (s6ng, sudi, ho dam,...va ngay
nay co hd chtra nudc nhan tao). Mat dém
la hé théng dong tu nhién cua bé mat Trai
dét, noi boc 16 su twong tac hoat dong cua
thach quyén, thuy quyén, sinh quyén, khi
quyén va cac hoat dong phat trién cta con
ngudi, 1a dién trudong cha yéu cia céc tai
bién thién nhién [8]. Hiéu don gian: “Mait
dém la khoang khong gian dia 1y bé mit
Trai dat, duge gi61 han phia trén 1a khi
quyén va phia dudi 1a ranh gidi hoat dong
ctia nude dudi dat ting nong”.

Do kha ning diéu tiét nudc bé mit
cua canh quan dia ly khong pha1 la vo han
va phu thudc vao nhleu yéu td, vi vay, khi
luong nudc cung cip vuot qua kha ning
diéu tiét cua canh quan, 1am cho dong
chdy mat vuot trén mic binh thuong va
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gay ra hién tugng ngap lut tai cac dia hinh
trliing thap trong khu vuc (cong thuc 1).

N ¢ ¢ /|>1: Gayngap lut (tri s6 nay
Ndt:(1) cang 16n, muc d§ ngap
cang rong va sau).
<1: Khong gay ngap lut

Trong do: Ncc la lugng nudc cung
cap; Ndt: luong nudc diéu tiét & khu vuc.

Luong nudc cung cip co thé gy
ngap lut chu yéu phu thudc Vao nguon
nudc mua (hodc co thé do su ¢b hd chira
nude nhan tao & khu vuc, néu co).

Luong nude cung cap chu yéu luong
nudc do mua duoc tinh theo dién tich
luu vuc khu vuc (Slv) va luvu luong mua
(Lm): Ncc=Slvx Lm (1)

Luong nudc diéu tiét & khu vuc bao
gdém: Ndt = Nth + Ntr + Nhd + Nitt (2)

Trong dé: Nth 1a nuéc thdm mat
dém; Ntr: lwong nudce trir ty nhién co thé
& dia hinh triing thap (du6i mirc ngap lut,
thuong 1a mirec nudc trong mua can); Nhd:
luong nudc trit nhan tao (hd, dép nhan
tao); Ntt: lugng nudc ti€u thoat tu nhién
¢ khu vuc (do song hodc dong chay trén
mit, bdc hoi, luu gitt do thuc vit,...).

Trong trudng hop ngap lut (Ncc/Ndt

> 1), mutrc d6 (d6 sau) c6 thé ngap nudc &
khu vuc 1a: h = (Ncc - Ndt)/Str (3)

Trong do: Str 1a di¢n tich trling bi
ngap lut.

Nudc thim miat dém (Nth) phu thudce
chi yéu vao d6 tham ciia hay ban chat cua
mit dém (ddc diém va thanh phan vat chat).
Dbi voi cac vat ligu trm tich bo roi, do
thim rat cao, trong khi & d4 voi, do khong
c6 chu trac mat dém. Vi vay, kha nang
thdm nuéc cua d4 voi gan nhu bang khong
va qua trinh luu chuyén nude bé mét ¢ khu
vuce dia hinh da voi cé déc trung riéng.

Theo cac nha nghién ctru [5, 6] qua
trinh luu chuyén cia nudc bé mit trong
khu vuc dia hinh d4 voi dién ra chu yéu
dudi 3 dang sau (Hinh 2): i) di chuyén
chay tran trén bé mit tir dja hinh cao dén
noi dia hinh thap (con goi 1a d6i hap thy
nudc mat); ii) di chuyén thang dung (d6i
nuée chay thang dung) tir trén bé mit dia
hinh xudng phia dudi thong qua cac hang
dong, khe ntt; ii1) dé1 nude chdy ngang:
nudc di chuyén trong long nui tr noi cao
dén noi thap thong qua hé thong cac hang
dong va cudi cung chay ra cac song, suoi,
dia hinh triing thap 10 thién bén ngoai.

Hinh 2: So dé thé hi¢n qud trinh lwu chuyén nwéc 6 dia hinh karst [5]
1. Nude di chuyén xuong duéi theo hang, dong, khe nitt; 2. Dong chdy mdt; 3.H¢é thong hang dong; 4. Dong chay
ngam théng nhau hoan todn; 5. Dong chay ngam théng nhau chiea hoan todn; 6. Hang dong khéng ngdp nude; a.
BPéi hdp thy nwée mat; b. Péi mede chay thang dirng; ¢. Péi nwée chay ngang.
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Nhu vay, & khu vuc dia hinh da voi,
nhiéu hang dong, lwong nudc mua (ngoai
mot lugng nho dugc luu gitt trong cac
hang dong c6 do cao day thip hon muc
nudc co sd dia phuong) hau nhu duge luu
chuyén hét tir cac khu vuc dia hinh cao
xubng khu vuc dia hinh thap (triing) véi
tdc d6 kha cao (vai gio dén 1 - 2 ngay); va
do vay, thuong gy ngap rat nhanh ¢ noi
dia hinh triing thap.

3. Khu vuc nghién ctru
3.1. Dic diém khi hiu

Do luu vyc song Gianh ndm trong
vung khi hau nhiét dé1 gi6 mua véi 2 mua
ro rét 1a mua kho va mua mua. Mua kho
kéo dai tir thang 4 dén thang 8, con mua
mua tir thang 9 dén thang 3 nim sau [2,
4]. Luong mua trong khu vuc hang nam
kha 16n vo1 mue trung binh nam tir 2.000
mm dén 2.500 mm, dic biét & khu vuc giap
ranh bién gidi Viét Nam - Lao, lugng mua
c6 thé dat téi 3.000 mm/nam. S6 ngay mua
trong ndm c6 thé hon 160 ngay (trong khi
& ven bién 1a 135 ngay/nam) [4].

Trong nhitng nim gan day, ché do
mua & khu vuc c¢6 nhiéu bién dong, dac
biét 1a c6 nhiéu dot mua 16n, mua kéo
dai. Chinh vi vy, cac tai bién thién nhién
(TBTN) trong khu vyc ngay cang gia tdng
vé muc do va cuong do, nhét 1a tai bién
lut karst.

3.2. Pic diém dia hinh - dia mao

Trong khu vuc, dia hinh - dia mao
duoc tao nén boi chu yéu la cac thanh tao
da vo1 dan xen it dia hinh cac thanh tao
phi da voi (phi karst) [2, 3, 4, 5].

+ Dia hinh nui da voi

O khu vuc Phong Nha - Ké Bang
(Hinh 3a), dia hinh da vo6i chiém hau hét
dién tich khu vuc nghién ctu (Hinh 1b).
Dia hinh nui d4 voi bi chia cét rit manh
v6i nhiéu vach dyng dung, nhiéu dinh

Nghién cuu

1ém chém va nhiéu hang dong. Cac dinh
nui da voi cao trong khu vuc c6: Phu Tai
(1.174 m), Co Unet (1.150 m),...[2, 4].
Tai khu vuc nay, c6 3 hé¢ théng hang dong
ma qua d6 ngudn nuédc duoc luu chuyén
theo hudng chu dao T4y - Dong va déu db
vao song Son ¢ khu vuc dong Phong Nha:
hé théng hang dong Phong Nha, hé thong
hang dong Vom va hé théng hang dong
Ruc Mon [2].

Tai khu vuc Tan Hoa - Minh Hoéa
(Hinh 3b), dia hinh nti d4 v6i phan b6 chu
yéu tao thanh 2 dai kha hiém tr&, d6 cao
tir vai chuc dén vai trim mét va hon, gan
nhu song song nhau doc theo song Gianh
(phwong Tay bic - Dong nam). Tai khu
vuc nay, hé thong hang dong (chu yéu la
hang dong ngam) phét trién manh & phan
Bic - Dong bic cua triing Tan Hoa, trong
d6 dién hinh 1a hé thong hang dong Chuot
- Ta Lan.

+ Dia hinh nui khong da voi (phi karst)

O Phong Nha - K¢é Bang, dia hinh phi
karst chiém dién tich khoang 1/3 dién tich
khu vuc véi mot dai hep (chiéu rong 1 -2
km) kéo dai tir phia Tdy bic xubng khu
vuc Pong nam va mot di¢n tich kha 16n
0 khu vyc Tay nam, ngoai ra con c6 mot
dién tich nho ¢ ria Tay khu vuc (Hinh 3a).
Céc dinh nui cao trong khu vuc dia hinh
nay c6: Phu Téc Vu (1.000 m), M3 Tic
(1.068 m),... Bac trung chinh cta dia hinh
nui phi karst 1a suon kha thoai véi do chia
cat kém (d6 ddc suon nui dao dong chu
yéu 25 - 30°).

O khu vuc Tan Hoa - Minh Hoa, dia
hinh ni phi karst chiém dién tich 16n va
phan bd gan nhu bao quanh dja hinh nui
karst va triing Tan Hoa (Hinh 3b).

+ Dja hinh triing thap

Trong khu vuc nghién ctru, dia hinh
triing thap chiém dién tich nhé véi 2 triing
thap 16n 1a trling ria ni Phong Nha va

93

Tap chi Khoa hoc Tai nguyén va Méi truong - S6 23 - nam 2018



Nghién cuu

trling gifra nti Tan Hoa, ngoai ra 1a mot
sO triing thip nho phan bd rai rac trong
dia hinh ndi. Hai triing thap Phong Nha va
Tan Hoéa (Hinh 4b) c6 bé mit twong ddi
bang phing v&i vat chat bé mit (mat dém)
chu yéu la cat, bot, san bd roi. Hai triing
thap nay 1a noi tap trung cha yéu dan cu
va céac co so kinh té & khu vuc, day ciing
1a noi xay ra ngap lut khi trong khu vuc
xdy ra mua lon.

3.3. Dic diém dia chit - kién tgo

O khu vuc nghién clru, ngoai cac
thanh tao da voi (h¢ tang Bic Son C - Pbs
c¢6 chiéu day 700 - 900 m), con c6 mit
cac thanh tao khac - do la cac thanh tao
luc nguyén thudc cac hé tang: Pong Tho
(D, frdt), Cat Ping (D, fmcd) bong Tho
(D, frdt) La Kheé (C, lk) va trAm tich D¢ tir
([3] c6 tham khao bo sung So d6 Dia chat
- Khoang san, 1/50.000 Quang Binh cua
Lé Tién Diing va cong su, 2003).
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Hé tang Pong Tho co thanh phan
gém: cat két thach anh hat vira xen céc
16p bot két, da phién sét chira vat chat hiru
co, chiéu day 350 - 450 m. Hé ting Cat
Ding day khoang 400 - 450 m gdm cac
da mau xam den, xam xanh: da voi, da sét,
voi sét, cat bot két, da voi van do. Hé tang
La Khé c6 thanh phan la: da phién sét,
bot két, cat két dang quarzit,... chiéu day
300 - 500 m. Cac tram tich Dé tir (séng va
song - 1i) ¢ thanh phan chu yéu 1a: cudi,
san, cat va bot, chiéu day 1 - 2 m.

Tai hai khu vyc nghién ctru, cac h¢
94

(b)

(a)

Hinh 3: So dé khu vwc triing ria niti
Phong Nha, Bé trach (a) va triing giira
nui Tan Hoa, Minh Hoa (b) trong khu

viee dia hinh da voi phia Tday Quang Binh

tang Pong Tho, Cat Pang va La Khé chu
yéu tao nén dia hinh nui phi karst, con hé
tang Bic Son tao nén dia hinh karst. Cac
tram tich Dé t&r phan bd doc cac song subi
va bé mit cac dia hinh triing thip trong
khu vuc.

V& cAu trac - kién tao, khu vuc
Phong Nha - K¢ Bang va Tan Héa - Minh
Hoa (khu vuc Tay Quang Binh ndi chung)
phan bb chu yeu trén doi ciu trac Long
Dai [3]. Péi ciu triic nay 1a d6i cau trac
udn nép phirc tap, tao nén diy ndi Trudng
Son c6 phuong chung chu dao Tay béc -
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bong nam. Cac dut géy ¢ day cung phat
trién chi yéu theo phuong Tay béc - Pong
nam va 4 kinh tuyén da tao dleu kién cho
hé théng hang dong phat trién manh theo
2 phuong nay.

3.4. Dic diém thity vin

Cac song trong khu vuc da voi vé
mua kho thuong c6 muc nudc rat thap,
ddi noi tao nén cac sudi can, nhung khi
c6 mua, muc nudc dang cao khé nhanh va
rat cling nhanh.

O khu vuc Phong Nha, hé thong song
chinh 1a song Trodc - song Son. Song
Tro6c khoi ngudn tir Nam Cdn Roong,
chay ngdm qua nhiéu hang dong ngam
theo hudng Pong bic rdi d6 vao song
Son qua dong Phong Nha. Song Trodc co6
cac chi luu 1a song Nghén, séng Bong véi
long hep va nudc chay kha manh. Séng
Son c6 phan thuong nguodn 1a song Chay
va Rao Bong Lai. Song Son 1a con song
chinh thu va thoat, tiéu thoat nudc bé mat
cho khu vuc dé voi Phong Nha - Ké Bang
(Hinh 3a).

O Tan Hoa, song Rao Nam (con goi
la Rao Nan, Hinh 4c) trong thung ling
Tan Hoa giita 2 hé thdng nui chay song
song v41 song Gianh.

Ngoai cac s()ng ndi, trong khu vuc da
vo0i con ¢6 nhiéu “sdng ngam”. Cac song
ngam chinh 14 cac hang dong ngam karst,
trong do co nhiéu hang dong ngam phat
trién ndi tlep voi cac song ndi trén mat, tao
nén kiéu séng hon hop ndi - ngam. Trong
khu vuc Phong Nha - Ké Bang, h¢ thong
song, sudi ngam va song hdn hop da tao
thanh mot hé thong v0O1 3 nhanh chinh la:
nhanh hang dong Phong Nha, nhanh hang
dong Vom va nhanh hang dong Ruc Mon,
cung d6 vao song Son [2]. O khu vuc Tan
Hoa - Minh Hoéa, hé théng song hdn hop
ndi - ngdm, ngdm phat trién khd manh,
trong d6 dién hinh 1a hé thong “song hang
dong” Chudt - Ta Lan phat trién trén hé
thong hang dong c6 nhiéu doan nam kha
thdp so voi muc nude co sé dia phuong.

Nghién cuu

Céc song ¢ khu vuc da voi & Tan
Hoba - Minh Hoa, cho dén nay, van duogc
nhan dinh 1a d6 nuéc vao séng Gianh,
nhung chua phat hién dugc rdo muc do 10
thién hay ngam cua dong nay trudc khi do
vao song Gianh.
3.5. Pic diém tham thuee vit

Trong khu vyc dja hinh d4 voi, phan
16n dién tich dia hinh ni duoc che phu
boi ring nguyén sinh, khu vuc khong cé
ring che pha chiém dién tich nho 1a dja
hinh triing va cac khe hém [2, 4].

4. Két qua

4.1. Pdanh gid kha néing cung cip
va diéu tiét nuwéc bé mdt ¢ khu vwe dd
voi Phong Nha - Ké Bang va Tan Hoa -
Minh Hoa

Do trong 2 khu vuc nghién ctru, ngudn
lwong nude dudi dat (nudc ngdm) va nguy
co tir nudc hd dap nhan tao khong dang
ke, khong c6. Vi vy, ngudn nudc cung cap
va c6 thé gay ngap lut dia hinh triing trong
khu vuc chinh 1a ngudn nudc mua.

Trén co so cac tai ligu [2, 3, 4, 5] anh
vién tham va khao sat, diéu tra thuc té cua
nhom tac gia trong thang 4 - 5/2017 va
thang 4 - 5/2018, c6 thé dinh luong khai
quat cac thong sb lién quan dén tai bién lut
karst & 2 khu vuc dia hinh da voi Phong
Nha - Ké Bang va Tan Hoa - Minh Hoéa
dugc thé hién trong cac Bang 1, 2 va 3.

Luong nuéc cdp (Ncc) duoc tinh
theo luu luong mua trén toan bo luu
vuc ¢6 triing can danh gia mtc ngap lut
(Bang 1). Muc do ngap lut tinh theo dién
tich cua triing thip v&i bé mit quy udc 1a
bang phang.

Luong nudc thdm (Nth) dugc tinh
cho khu vuc dia hinh c6 vat chat 1a d4
khac vdi vo phong hda day trung binh 1m
va thanh phan chinh 1a cat, bot, sét (hé sb
rong tinh trung binh: 0,2 % [1].
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Bing 1. Pinh lwgng dién tich lwu vue va triing thap ¢ khuc vwe nghién civu

Luru vure cip nuée Triing thi
in Dién tich theo A N tA e oA
Khu vue Dién tich tw nr LK » | Dién tich triing 10 thién | Dién tich hang
nhién (km?) vat chat (km’) (km?) dong ngm
Pa voi | Pa khac :
Phong Nha - Ké Bang| ~156,0 |~121,6] ~344 |~ 18,0 (trling Phong Nha) | (khong dang ke)
Quy Pat - Tan hoa ~103,0 ~54 | ~97,6 | ~4.7 (triing Tan Hoa) | (khong dang ké)

Luong nude luu trit duoc tinh cho kha nang luu trit thong thuong ciia song, hd
(v61 mue do cao myc nude cao nhat bat dau co thé tran bo gdy ngap lut, Bang 2).

Bdng 2. Dinh lwong kha nang luu triv nwoc ciua dia hinh triing trong khu vwc da voi

Quang Binh
Hé thong song sudi* -
Khu vue Tong chiéu Chiéu ngang P§ sdu cot nwée m.:ﬁ';i:ff%W)
dai (km) | trung binh**(m) | trung binh**(m)
Phong Nha - Ké Bang 38,0 80,0 5,0 15.200.000
Tan Hoa - Minh Hoa 40,0 80,0 5,0 16.000.000

Vé kha ning tiéu thoat nudc (Nit,
Bang 3), ¢ khu vuc Phong Nha - K¢ Bang,
lugng nude cod thé duoc tiéu thoat chu
yéu thong qua hé thdng song Son (chiéu
rong trung binh song la ~ 200 m, do sau
cot nudc trung binh: 5 m va toc d6 dong
chay: 5 m/s [4]); con & khu vuc Tan Hoa
- Minh Héa, kha nang tiéu thoat nude chu

* Tinh chung cd ho, dam c6 trong khu viee;

** Tinh dén mikc cao nhat chwa gdy ngdp lut.

yéu thong qua Rao Nam két ndi v6i dong

“ngam, dong ndi” thudc hé théng hang

Chuot - Ta Lan (u6c tinh mat cat trung

binh chung ciia “séng ngam” Rao Nam”:

chiéu rong 20 m, chiéu cao 10 m va tbc

do dong chay téi da 3 m/s trong diéu kién
nude cap day di kin hang dong).

Bing 3. Pinh lugng khd néng tiéu thodt nudc (qua séng, sudi) & khu viee dd véi Quing Binh

Kich thuéc dong chiy (m) FE .
Khu Ve Chit Chidu s Toc do dong Kha nang
’ hicu ngang hicu sau chay (m/s) tiéu thoat (m*/gio)
trung binh trung binh
Phong Nha - K¢ Bang* 200,0%** 5,0%%* 5,0 18.000.000
Tan Hoa - Minh Hoa** 20,0 10,0 3,0 2.160.000

* Tinh cho dong thoat chinh: song Son;

** Tinh cho dong thodt chinh: hé thong “séng ngam” Chudt - Tii Lan;

4.2. Twong quan giita lugng nuwoc
cung cdp - diéu tiét va nguy co ngdp lut
0 hai triing Phong Nha va Tan Hoa

Tir cac gia tri vé luong nude cung
cp va kha ning diéu tiét nudc bé mit
ctia khu vuc, theo cong thire (1), co thé
dinh lugng dugc nguy co ngap lut (lut
karst) vdi cac murc khac nhau phu thudc
vao ché do mua & 2 triing Phong Nha
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*¥% Tinh véi mike cao nhat chuwa gdy ngdp lut.
va Tan Hoa (Bang 4). Theo do, ¢ triing
Phong Nha, hién tuong ngap lut c6 thé
bat dau xay ra khi lugng mua trong khu
vue dat trén 200 mm va c6 thé ngap sau
tr 1,5 m dén 2,5 m voi lugng mua 400
- 500 mm; con ¢ triing Tan Hoa, tuong
tmg 13: 200 mm (bat dau gdy ngap) va
muc ngap 4,5 - 6,5 m néu luong mua dat
t61 400 - 500 mm.
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Bang 4. Dinh lugng khdi quadt nguy co lut karst do mwa ¢ khu vuc da voi Quang Binh

Khu Lwong Nee (m?) Ndt (m?) Mikc ngap
vuc | mua (mm) Nth Ntr Nhd | Ntt (m*gio) | nguy co' (m)
S o 100 15.600.000 -1,02
2 £ 200 31.200.000 -0,15
= f 300 46.800.000 | 688.000 |15.200.000| O |[18.000.000 0,72
2 N 400 62.400.000 1,59
- 500 | 78.000.000 2,45
< 100 10.300.000 -2,89
g E 200 20.600.000 0,10
E < 300 30.900.000 |1.952.000 | 16.000.000 | 0 | 2.160.000 2,29
= = 400 41.200.000 4,48
' 500 51.500.000 6,68

Ncc: nuoc cung ccfp,' Nth: nuéc tham;

Thoi gian ngdp lut phu thudc vao
luong nude co thé giy ngip lut va kha
nang tiéu thodt nudc & khu vuc; theo cac
dir lidu trén, c6 thé thay: & triing Phong
Nha, néu lugng mua lién tyc 1a 300 mm,
400 mm va 500 mm, thi thoi gian ngédp
lut (@0 cao mirc ngap giam dan theo thoi
gian) twong ung la 0,72 gio, 1,58 gio va
2,45 gio0 muc do tuong ung. Véi lugng
mua tuong tu, ¢ triing Tan Hoa, thoi gian
ngap lut 1a: 4 gio; 9,8 gio va 14,5 gio.

5. Thao luan

T cac két qua trén, co thé dua ra
mot s nhan dinh, danh gid sau:

Cac khu vuc chinh, chil yéu co thé
bi ngap lut (lut karst): 1) & khu vuc Phong
Nha - Ké Bang: trling ria nai Phong Nha
(thi trAn Phong Nha) va mot s6 hang dong
ngﬁm c6 do cao dudi muc nudc co s&
dia phuong (muc binh thuong khong gay
ngap lut), thoi gian ngap lut hang dong
thuong ngin hon so véi & triing; ii) & khu
vuc Tan Hoa - Minh Hoéa: triing gitta nui
Tan Hoa (xd Tan Hoéa) va phan 16n hang
dong karst thudc hé thdng hang dong
Chuot - Ta Lan; thoi gian ngap lut hang
dong dai hon so vdi 6 triing.

Vé nguyén nhéan chinh c6 thé giy
ngap lut cho céac dia hinh triing thip & khu
vuc dia hinh d4 voi Tay Quang Binh do

Ntr: nuée triv; Nhd: nude hé dap; Ntt: nudce tiéu thoat.

1a ngudn luong nudc mua trong khu vuc
voi luu lugng tr 200 mm tré 1€n (mua
lién tuc). Trén thuc té, trin mua véi luu
luong 271 mm ngay 03/10/2007 (do bao
Lekima) da gdy ngap lut thi tran Phong
Nha v6i mure trung binh 10 - 15 cm; con
trdn mua tir 300 dén trén 500 mm ngay
15/10/2013, do bdo Nari (bdo sb 11) két
hop khong khi lanh da lam ngép lut ndng
né khu vuc: tai Phong Nha, nuéc ngap 1 -
3 m va tai Tan Hoa, nuéc ngdp 1 - 2,5 m
(nguodn: http://www.quangbinh.gov.vn).

Vé mirc nguy co lut: nguy co ngap lut
O triing Tan Hoa cao hon so voi ¢ triing
Phong Nha ca vé mtrc d6 va thoi gian ngap
lut trong cung mat diéu kién ché d6 mua.

Ngoai ra, theo két qua trén ciing cho
thay kha nang gia ting murc ngap sau theo
ché d6 mua gia ting & triing Tan Hoa 1a
16n, nhanh véi mure cao, trong khi ¢ triing
Phong Nha - muc tang va do sau ngap
thip hon kha nhiéu.

Tir d6, c6 thé dua ra khuyén nghi cac
giai phap ung phé voi tai bién lut karst &
khu vuc nhu sau: 1) & khu vuc Phong Nha
- Ké Bang: tao diéu kién thong thoang
hodc m¢ rong duong ti€u thoat nudc cho
dong séng Son két hop c6 thé xay dung
hd chtra nude phia ha luu; 11) ¢ khu vuc
Tan Hoa - Minh Héa: giai phap hi¢u qua
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nhat 1a huéng mad 16i tiéu thoat nudc tir
dong Rao Nam (ngoai hé théng hang
dong) va c6 thé két hop xdy dung hd chua
nude & phia thugng ngudn (trong khu vuc
khong c6 da voi); ii1) trong hoat dong du
lich hang dong, can hét suc than trong va
can c6 phuong an d6i pho khi tién hanh
trong mua mua (nhat 1a ddi véi cac hang
dong ¢ Tan Hoa)

6. Két luén

Trong vung dia hinh da vo1 phia Tay
Quang Binh, trliing ria nti Phong Nha va
triing gitra nai Tan Hoéa 1a 2 khu vuc chinh
xay ra ngap lut dic trung cho tai bién lut
karst & Viét Nam.

Tai bién lut xay ra ¢ khu vuc dia hinh
da voi phu thudce cha yéu vao ngudn nude
mua va kha nang ti€u thoat nudc cia khu
vuc. So voi khu vuc dia hinh khong c6 da
vo1, ngdp lut & khu vuc da voi thuong dién
ra 16n hon vé toc do va thoi gian ngép lut.

Nguy co xay ra lut karst & khu vuc
Tan Hoa cao hon so voi & Phong Nha vé
muc do va thoi gian ngdp lut. Ngap lut co
thé xay ra ¢ triing Phong Nha va Tan Hoa
khi luu lugng mua lién tyc trong khu vuc
dat muc tr 200 mm tro 1€n.

Giai phap hiéu qua nhét c6 thé tng
pho voi tai bién lut karst dbi voi 2 triing
Phong Nha va Tan Hoa 1a tao diéu kién
ti€u thoat nudc nhanh cho khu vuc khi
xdy ra mua lon tai day.

Trong hoat dong phat trién kinh té
- xa hdi ¢ 2 khu vuc Phong Nha va Tan
Hoa, nhat 14 hoat dong du lich hang dong,
can han ché tdi da hoat dong trong mua
mua. Trong truong hop can thiét phai
hoat dong trong hang dong vao mua mua,
nhat thiét phai co6 phuong an dam bao an
toan hodc Gmg ctru khi xay ra sy cd ngap
lut (dac biét ddi v6i hé thdng hang dong
Chudt - Ta Lan ¢ Tan Hoa).
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Loi cam on: Bai bdo dwoc hoan
thanh véi su hé tro ciia dé tai cd'p Vien
Han lam KH&CN Viét Nam: “Nghién
civu ddnh gid mot so tai bién thién nhién
dién hinh (lut karst, truot lo dat, xoi 16 bo
séng) ¢ luu vue séng Gianh; dé xudt cdc
giai phap phong tranh, giam nhe thién
tai va khai thac hop 1y lanh the” (Ma sé:
VAST.05.05/17 - 18).
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