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HE PHUONG PHAP, KY THUAT KHAO SAT, DO VE VA MOT SO
GIAI PHAP QUAN LY, BAO VE, KHAI THACHANG DONG KARST

pO THI YEN NGOC', TRAN TAN VAN', POAN THE ANH',

POAN THI NGOC HUYEN!, HOANG XUAN PUC!

"Trung tam Karst va Di sdn dia chdt, Vién Khoa hoc Dia chdt va Khodng sdn

Toém tit:

Hang dong cé gid tri khoa hoc, gidi tri, danh lam thdng canh déc ddo nhung lai dang bi de doa béi sy bt
cdn va hity hoai c6 chil y ciia con nguvi. Nhiing gid tri nay mot khi bi bién mdt thi khong thé phuc hoi va
trdch nhiém bdo vé hang dong phdi do nhiing ngudi nghién ciiu, thdm hiém ddm nhan. Tit cd cdc gid tri
tai nguyén ciia mot hang dong, tii tich tu hang dong, sy song va tram tich bé roi déu co y nghia déi vdi viéc
thdm hiém, nghién ciiu, gidi thich hang dong. Khdo sdt, do vé hang dong la hoat dong rdt cin thiét, dong
vai tro quan trong trong cong tdc bdo ton, khai thdc, st dung hgp ly hé thong hang dong. Bai bdo trinh

bay Hé phuong phdp khdo sdt, do vé va dé xudt mét so gidi phdp gop phdn qudn ly, khai thdc, sit dung bén
viing hang dong da va dang dugc dp dung trén thé giGi ciing nhu Viét Nam. Pay la co s6 dé cdc cdp c6 tham
quyén xdy dung hanh lang phdp ly, gop phdn bdo vé hé thong hang dong néi riéng va nguodn tdai nguyén

thién nhién néi chung ¢ Viét Nam.
Tt khoa: Khdo sdt, do vé, khai thdc, qudn ly, hang dong.
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System of methods and techniques for surveying, measuring
and mapping, as well as some solutions for managing,
protecting, and exploiting karst caves

Abstract:

Caves have unique scientific, entertainment, and scenic values which are being threatened by human
carelessness and deliberate destruction. Once lost, these values cannot be restored. It's the responsibility of cave
researchers and explorers to protect them. All of the cave resource values, including speleothems, lives, and
friable sediments, are significant for cave exploration, research, and interpretation. Surveying, measuring,
and mapping caves are cruicial and play an important role in the conservation and reasonable exploitation
and use of the cave system. The article presents a system of surveying, measuring, and mapping methods and
proposes some solutions for the sustainable management, exploitation, and use of caves that have applied in
the world as well as in Vietnam. This is the basis for competent authorities to develop a legal framework and
contribute to protecting the natural resources and particularly the cave system in Vietnam. Keywords: Survey,

mapping, exploitation, management, caves.
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1. MO PAU

Hang dong c6 vi tri ddc biét quan trong trong lich st
nhan loai. Ngay ti thoi tién st, con ngudi da phat hién
hang dong cd thé cung cdp noi 4n tru tam thoi hodc lau
dai phu hgp, cling véi do, hang dong con c6 gia tri vé
mdt khoa hoc va canh quan doc dao. Tuy nhién, nhiing
dic trung nay dang bi de doa bdi sy bét cdn, pha hoai c6
chu y ctia con ngudi, mot khi da bién mét thi khong thé
phuc hoi va trach nhiém béo vé hang déng phéi do nhiing
ngudi nghién ctiu, kham pha hang dong dam nhan. Viéc
bao tén hang dong véi chinh sach thuc té€ can dugc ho trg
bai cac chuong trinh hiéu qua, nhdm khuyén khich tinh
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than ty gidc cua nhiing ngudi kham pha hang dong; gido
duc, nghién ctiu lién quan dén nguyén nhan va phong
ngtia hu hai hang dong; cac du an dic biét, bao gébm hop
tac v6i cac nhom lam viéc khac c6 cing muc dich bao téon
nhiing khu vuc tu nhién. T4t ca gia tri tai nguyén clia mot
hang dong - tich tu hang dong, sy s6ng va tram tich bo
rdi déu c6 y nghia d6i véi viéc tham hiém, nghién ctiu,
giai thich hang dong. D€ cong tac bao ton, khai théc, su
dung hgp ly hé thong hang dong phat huy hiéu qua thi
viéc khao sat, do vé hang dong 1 rit cin thiét. Bai bao tap
trung trinh bay Hé phuong phap khao sat, do vé, tu d6 dé
xudt giai phap quan ly, bao vé, khai thac hang dong.



2. PHUONG PHAP NGHIEN CUU, KY THUAT SUDUNG

Céc phuong phép, ky thuat truyén théng ctia nganh
khoa hoc tu nhién, dic biét la hé phuong phap diéu tra,
ky thuat trong khao sat, do vé hang dong sé dugc thu thap,
téng hop, phan tich.

Cac phuong phdp nghién ctiu chuyén nganh vé quan
ly va bdo vé tai nguyén, ddc biét 1a di san dia chit (kiéu dia
mao - B2) dugc thu thép, téng hop.

3. KET QUA VA THAO LUAN

3.1. Hé phuong phap ky thuit khao sat, do vé
hang dong

3.1.1. Khdi niém co bdn vé khdo sdt hang dong

Khao sat hang dong 1a hoat dong do vé so do cua tat
ca hodc mot phan hé thong hang, c6 thé dap ung cac tiéu
chuén khéc nhau vé d¢ chinh xdc, tuy thudc vao diéu kién
hang dong va thiét bi c6 san dudi long dat.

Giai doan diu tién cta viéc 14p ban d6 hang dong 1a
thu thap di liéu tho, diéu nay lién quan dén viéc vao hang
va xac dinh cac diém doc theo chiéu dai ctia méi 16i thong,
moi diém goi 1a mot tram, c6 thé nhin thdy tu it nhét hai
diém lién ké. Mot cudc khéo sat hang dong dién hinh dugc
chia nhé thanh nhiéu nhiém vy, thuong do 2 - 5 ngudi
dam nhén, gom cac budc: Xac dinh vi tri cac tram khao sat;
Pénh dau cac tram khao sat; Gitt va doc dau do cua thude
khao sat; Giti ddu moc ctia thude khao sat; Chiéu sang tram
dén khi do tién; Doc (cac) thiét bi khi do tién; Chiéu sang
tram goc khi do lui; Doc (céc) thiét bi khi do Iti; Ghi chép;
Phac thao; Kiém tra 16i thong mang mach hoéc 16i thong
phu; Diéu phoi khao sat va lanh dao téng thé.

Viéc khao sat hang dong thudng bt dau tai ctia hang
hodc mét tram khao sat da biét trong hang. Trong mot
cudc khao sat gom 3 ngudi, mot ngudi sé di b, leo treo,
bo hodc boi xudng 16i thong, dong thoi md hodc kéo
thudc cudn, ngudi nay dugce goi la “Nguoi do dac”, dinh
vi mot diém trong tdm nhin cta tram géc va tii d6 ciing
c6 thé xem dugc 16i thong chua két thuc. Nguai thi hai
dugc goi la “Ngudi st dung thiét bi”, hé trg canh bao cho
ngudi do dac khi ngusi d6 gan khuit tdm nhin. Diém
dugc ngudi do dac chon c6 thé & bat ky dau, tai mot ménh
vG nho ra, phén 16i trén thanh hang hodc phan nho trén
tran hang. Tram md&i nay dugc goi la Tram dén; tram ban
déu la Tram géc.

Ngudi do dac va ngudi st dung thiét bi kéo chit thude
cudn, sau khi kiém tra xem c6 nut that, gip, xodn qua muc
hodc ché vuéng khong thi ngudi do dac sé doc khoang
cach roi truyén thong tin cho “Ngudi ghi s6” danh dau vao
s6 khéo sat va doc to lai dé kiém tra.

3.1.2. Hé phuong phdp khdo sdt hang dong

Hién nay trén thé gidi va 6 Viét Nam dang ton tai, phat
trién mot s6 phuong phap khao sat hé thong hang dong
ngam, tiéu biéu nhu: Phuong phdp khao sit hang ngang;
Day thiing don; Lan; Tha chdt chi thi; Scan 3D béng thiét
bi, cong nghé hién dai. Trong khuon khd cta bai bao sé
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trinh bay mot s6 phuong phap, gom: Khao sat hang ngang;
Ky thuat day thiing don va ldn. Cac phuong phap con lai sé
dugc trinh bay trong nhiing bai bdo tiép theo.

3.1.2.1. Chudn bi cho chuyén di khdo sdt hang dong

Trudc khi mot doan khao sat vao hang, can phai thuc
hién mot s6 budc so bo nhu khao sat, danh gia khu vyc du
dinh khao sat; Lua chon nhém trudng la ngudi biét 1én ké
hoach khi nao tién hanh khao sat va du dinh thoi gian khao
sat. Dung cu khao sét can dugc kiém tra, dong gdi cin than
cho chuyén di. Thiét bi nay bao gébm mady do khoang cach
bang lazer hodc thuéc do, la ban, may do do cao, mdy anh,
sach dé ghi dii liéu khdo sat va kiém ké. Ban d6 chi tiét vé 16
trinh di chuyén, diém dén ctia doan can dugc photo, mang
vao hang. Néu nhom c6 ké hoach & duéi long dat trong vai
ngay, can phai c6 thém dung cu d€ ndu dn va ngl nghi.

3.1.2.2. Phuong phdp khdo sdt hang ngang

bay 1a mét trong nhiing phuong phap co ban va don
gian nhat, cho phép céc nha khdo sat tiép can, khéo sat, do
vé hang mot cach dé dang ma khong can phai dung day, treo
day hay st dung thiét bi leo chuyén dung (Hinh 1).

L

Mil bdo vé dugc gin | Ao bio hé ding | Ao bdo hé ding | Sit dung iing hodc gidy
dén chiéu sing trong truweong hop | trong trwong hop | dé di khao sat

khao sat hang kho | khdo sat hang nweée
va chan nhdi dé boi

ﬂ-\
J) L

Hop L-hé'ng nuwéc Ba lé S6 chiu nieée va biit Thuéce day, dia ban,
chi gidy mdy phan quang

ddanh dau vi tri do

Hinh 1. Cdc thiét bi st dung trong nghién ciiu,
khdo sat va do vé hang ngang

a. Khdo sdt: Mot nhém khéo sit bat ddu tai mot diém
¢6 dinh (chdng han nhu ctia hang) va do mdt loat tim nhin,
cac phép do gitia cic diém (tram). Cac diém 1a nhiing vi tri
¢6 dinh tam thoi duge chon chu yéu dé dé tiép cin va co
tdm nhin rd rang doc theo 16i di trong hang. Trong mét s6
trudng hgp, cac tram khdo sat c6 thé dugc danh ddu vinh
vién nham tao ra mot di€ém tham chiéu c6 dinh d€ quay lai
vao ngay sau do.

Céc phép do dugc thuc hién gitta céc tram bao gom:

- Phuong hudéng (phuong vi hodc la vi tri phuong
huéng) theo hudéng ctia la ban;

- B¢ nghiéng so véi phuong ngang (nghiéng di) dugc
thuc hién véi may do d6 cao;
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- Khoang céch gitia 2 di€ém dugc do bing thudc day cd
do gian thap hodc thudc lazer;

- Cac thong s6 khoang cach dén cac btic tudng xung
quanh: Trai, phai, lén, xuéng (LRUD) hodc khoang cach
dén nhiing diém can quan tim nhu cft d4, nha da. ..

Cung véi viéc ghi lai di liéu duong thing, chi tiét vé
kich thudc 16 di, hinh dang, sy thay d6i dan ddn hodc dot
ngét vé do cao, sy hién dién/ving mdt ctia muc nudc tinh
hodc luu chuyén. Vi tri ctia cdc dic di€ém dang chu y va vat
liéu trén nén hang dugc ghi lai, thuong biang cach mot ban
do phéc théo v6i ghi chu chi tiét. Trong qua trinh do nén
danh d4u dudng di bang miéng phan quang déi véi hang ¢
nhiéu 16i di, d€ thuén tién khi trd ra ngoai.

b. Vé so do hang: Sau khi két thuc qua trinh khao sat
thuc té€, nguoi vé ban d6 phan tich di liéu dugc ghi lai,
chuyén déi thanh céc phép do hai chiéu bing cach hinh
hoc tinh todn, tit d6 tao ra mot so do, mot biéu dién hinh
hoc ty 1é ctia con dudng xuyén qua hang dong.

c. Hoan thién: Ngudi vé bd sung cic chi tiét xung quanh
biéu d6 dudng thing, stt dung dit liéu b6 sung vé kich thude
16i di, dong nudc va san/tudng dia hinh dugc ghi lai vao
thoi diém d6, d€ hoan thién qua trinh khao sat hang dong
mot cach hoan chinh. Cac cuc khao sat hang dong dugc
vé trén gidy thuong dugc trinh bay dudi dang hai chiéu:
Hinh chiéu diing va hinh chiéu béng, trong khi cic thong
s6 trén may tinh c6 thé m6 phong ba chiéu (Hinh 2).

Wliaing Thad i Glaig
Vi i Lo g Py i i, s I gong o
o di X TAITNH: Y SR, 756K (VN T
Ty s .

(4t 108
Ty s ik 7,350 w2
) T N
by ol 0D
i LY
Ot bang Tew 1 1
-
| Chi dn
[ - it -
] L e oo (WA m v e 85
Pl i e 4 . bt i [ -

Wi il g AT | o il

A Hinh 2. So do hinh chiéu bang hang Tham Giang
(Nguon: Trung tdm Karst va Di sdn dia chdt)

3.1.2.3. Phuong phdp khdo sdt hang dong kho
vGi ky thudt ddy thiing don

Ky thuét day thiing don (SRT- Single-rope technique)
trong khao sat hang dong la mot tap hgp cac ky thuat dugce
st dung d€ di xuéng ddy hang va di 1én trén cing mot sgi
day. Ky thuét nay dugc st dung trong cac phan hang/hang
dong thdng diing.

a. Cdc thiét bi st dung trong nghién ciu, khdo sdt
hang dong bang phuong phdp ddy thiing don

Ngoai cac thiét bi trong khéo sat hang ngang thi trong
khdo sat hang dling cdn bd sung day thiing don dé 1én
xudng hang; Bo bua duc hodc mdy khoan dé€ duc hoidc
khoan vao d4; Vit n& d€ treo day; Day det va day cap dé
treo déy trong trudng hop treo day vao khe d4 hoéc ciy c6i
xung quanh khoéng can dong vit (Hinh 3).

14 ‘ Moi trudng sé12/2023

Day dai, thiét bj lén, xuong
hang, day an toan, moc
khoa de lién ket cac thiét bi
A Hinh 3. Cdc thiét bi bo sung khi sit dung trong
nghién ciiu, khdo st va do vé hang diing

Day thimg don ding dé
lén xuong hang

Ngoai cac thiét bi trén con phai chudn bi dao, thic an,
nudc udng, dc quy hodc pin du phong, thudc dung trong
trudng hop cn thiét... Sau khi trang bi ddy du trang phuc,
thiét bi, sé tién hanh cac budc ky thuat khao sat hang.

b. Céch tién hanh khdo sdt hang dong bang phuong phdp
day thiing don

Trudc tién nha khao st phai tién hanh tim |}
kiém céc vi tri médc day. C6 nhiéu kiéu dé
mic day, trudc hét tim kiém céc vi tri ty
nhién an toan d€ c6 thé budc day nhu céc
héc da xuyén thiing, cac khéi dd, cot da
chic chén, cac khe nit ctia da di 16n va an
toan, céc cdy 16n chdc chan.

Nha khéo sat sé tién hanh tim hai vi tr{ dé
mdc day: Vi tri chiu ti chinh va vi tri hd
trg d€ ting miic do an toan. Trong trudng

hop khong tim dugc vi tri thuan lgi thi phai g ] --'{.‘. pid
tién hanh treo day bang vit n& hogc dinh vit . j . R . L,
chuyén dyng (Hinh 4). Hinh 4. Cach mac ddy bang vit né

hodc khoan

Khi méc day hoan tat, kiém tra lai 1an cu6i, néu thdy
dam bao an toan thi tién hanh di xuéng hang béng thiét
bi di xuéng va khi lén thi dung thiét bi di 1én theo day véi
cac ky thuat leo day da dugc luyén tip. (Chu y: Phai that
méi & phan cudi ctia day d€ phong trudng hgp day khong
dua d¢ dai so véi chiéu siu ctia hang sé gay nguy hiém khi
di xudng). Cach tién hanh khdo sat hang tuong tu nhu
phuong phap khéo st hang ngang da trinh bay & phén trén.

3.1.2.4. Khdo sdt hang dong dui6i nudc

a. Lap ké hoach

Khao sat hang dong dudi nude khé hon khao sat hang
dong kho, do do, cin c6 ké hoach chi tiét, dac biét la thu
thip thong tin sau khi lan nén céng viéc nay dugc thuc hién
mot cach an toan va it sai s6 nhat. Ciing giéng nhu khao
sat hang dong kho, thg ldn 1ap ban d6 cac vi tri ngap nudc
bang céch thiét 1ap mot loat tram do (d4, mong & nhiing
noi thich hgp) va dugc két ndi v6i nhau bang dudng khao
sat. Sau do, cdc thg 1an sé do thong s6 tai mdi tram ciing
nhu khoang céch, huéng gitia cic tram bang cich st dung
nguyén tdc DAD (d¢ sau, phuong vi, khodng cach) va ti
céc tram tham chiéu cu thé nhu tang d4, diém danh d4u,
cac nut trén dudng khio sit ctia ho réi thuc hién nhiéu
phép do b sung ddi véi tran, san, tudng. ..



b. Ky thudt va thiét bi khdo sat

Vé co ban, trang bi khdo sdt cdn thiét chia tho lgn hang
dong bao gom: Dia ban, dong hé do chinh xac, thudc do
bang soi thiy tinh dai 30 - 50 m hodc thude do c6 ddnh ddu
sdn (c6 thé dung dé€ lap dit 1au dai). Tram danh ddu (vit,
chét, bua...), cac dung cu vé thich hgp (bang khao sit, s§
ghi chd, but chi du phong...), cing nhu mot loat thiét bi hd
trg (biang chim, phao ndi, thiét bi tim kiém bang séng siéu
am, nudc chai, nhiét ké ldy mau) va dung cu lan trong hang
dong binh thudng (cudn hudng dan/chi dudng va nhiing
tht tuong tu (Hinh 5)). T4t ca nhiing vit dung nho nay rat
dé bi roi hodc mét trong khi khao sat va sy hién dién cta
ching doi hoi phai c6 thém ky nang quan ly thiét bi.

Bo qud;l do giir nhiét Binh dwiong khi Thiét bi tho Kinh lgn
khi khao sat hang nuéc
va lan
Dén khao sat Dén dir phong Chan vit dé boi khi khdo Gang tay
sat hang nuwdc va lan

Mii béo hiém chuyén dung Dao chuyén dung dung trong khdo sdt hang

nude phai lan

o)

Cac thiét bi chuyén dung khac déu phai chong
nudce: D/;ng hr;, dia ban, thiét bi do khoang
cach, may anh

Day dénh ddu dwong di chuyén trong hang

Hinh 5. Cdc thiét bi sit dung trong nghién ciiu,
khdo sdt va do vé hang ngdp nudc

Tram khdo sdt: Sau khi thiét 1ap phuong tién dé ty dinh
huéng (la ban), do d6 sdu nudc (d6ng ho do), can thiét lap
mot loat cac tram tham chiéu va duong do co s6 sé dong
vai tro 13 nén tang dé€ c6 thé bat dau khao sat chi tiét khac.
Mot s6 nha tham hiém, thg 1an ting ho viée chi st dung dic
diém ty nhién cua tudng dé lam diém dédnh ddu cho céc
duong khao sét (tranh st dung bat ky loai dinh hoéc piton
nao) va cudi cung, can danh diu cac tram khio sat mot
khoang cach hgp ly (10 m/tram).

Tuyén khdo sdt: V6i cac tram khao sat da chon, can két
noi ching véi nhau dé€ c6 thé khao sit tliing tram vao ban
d6 va thiét 1ap cac duong co s&, tit d6 thu thap tit cd moi di
liéu quan trong khac. Trong trudng hop vi tri cho phép st
dung cac dong tham chiéu dugc cai dat tam thoi hodc vinh
vién, ching nén dugc st dung cho dén khi thu thap du di
liéu va khong can thiét & nguyén vi tri nita.
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Thudc do: Mic du cac dudng thit nut dé nhin thdy la
cong cu khdo sit rat nhanh, nhung sé cin stt dung mot
thudc day chic chin, khong gian néu mudén dam bao cic
phép do khodng cach dudi nudc la chinh xac nhat.

Khdo sdt ghi chép trén bang viét dudi nudc: Bang viét
dudi nudc dong vai tro thiét yéu trong viéc ghi lai tat ca
phép do dudi nudc. Co nhiéu hinh thiic s6 tay chdng thim
nudc khac nhau, nhung hinh thtic t6t nhat cta gidy ghi chu
1a loai c6 thé dugc xé ra sau mdi lan 1an va git riéng vai tat
ca ghi chad gbc. Viéc lam nay c6 thé tén kém hon nhung lai
giup ngan nguia 16i xay ra do sao chép sai dii liéu khao sat.

He théng chiéu sdang gan trén mii bdo hiém: La mot cong
cu rat gia tri trong cac ing dung nghién ctiu va l4p ban do
hang dong dudi nude. V6i mi c6 gan deén tay, gitp thg lin
ty do lam nhiéu céng viéc khac va cdm nhiing thit khac.
Tuy nhién, dén gan trén mi bao hiém cong kénh cing c6
thé kém thich hgp khi gdp nudc chdy hodc can tré tdm
nhin, ngdm mot s6 khu vyc boi dnh dén dugc gin & gin
ngang tim mat.

Ky thudt khdo sdt - thu thdp dit liéu: Mot trong nhiing
thach thic 16n nhét, quan trong nhat cta viéc khao sat
hang déng la viéc lya chon ky thuét khao sat. Mot s6 dia
diém c6 thé dugc 1ap ban do rit chinh xdc bang cach chi
stt dung mot hodc hai dudng tham chiéu chinh trong su6t
chiéu dai ctia ching va xtt ly duong di ngang nay dé vé tat
ca dii liéu da thu thip. Nhung & dudng tham chiéu l6n hon
nhiéu, chdng han nhu trong méi trudng hé sut/16i di trong
hang dong phtic tap hodc c6 thé chila mét cin phong rong,
mot duong tham chiéu trung tdm khong c6 tac dung thuc
su, vi vy ching ta cin st dung mot s6 vi tri dudng thdng
ky thuat khac nhau trong nhiing truong hgp nhu vay.

Khéng giéng nhu khao st hang dong kho, thg lin
khong thé dé dang yéu cau dong nghiép xac nhan lai cac
phép do 6 khoang cach xa hodc mét nhiéu thoi gian dé vé
cén than mét ban d6 nhép ctia cudc khao sét khi ho tién
hanh. Ngay ca viéc ghi lai thong tin s6 vao cac 6 cling la mot
nd luc 16n, dac biét 1a & d) sau co6 thé gay mat tép trung, do
dé, can khuyén nghi thg lan vé rit co ban vé duong khao
sat ctia ho trén bang ghi va phac théo tit ca moi chi tiét khi
ching dugc thu thap.

Dé thyc hién cac phép do san va tran hang tit mot tram
hodc nut that trén mdét dudng day, thuong dé dang budc
mot ngudi vao thudc do sau dé chi dé€ né chay ra ngoai
theo chiéu doc ctia san hang trudc khi ghi lai khoang cach
va nhanh chéng quéin né vao trudc khi di chuyén dén tram
tiép theo. Cac phép do tran hang phtic tap hon vi khong
thé don gidn nhin lén va thdy mot diém cuy thé trén tran
hang néu né cach xa hon 5 m; Bot khi thai ndi lén ti cac
hé théng lan mach hé clng tao ra sy hon loan déng ké, ddy
bang n6i ra khip noi, gay kho khin hodc khong thé biét khi
nao nos tiép xuc l4n dau tién véi tran hang. Vily do nay, thg
ldn thi hai nén dugc bo tri gan trdn hang phia trén thg lan
khéo sat, quan sat vé mot phia ctia bong bong dang néi 1én
dé nhin théy phao ndi va huéng n6 dén diém tiép xuc tran
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dau tién trude khi it né tai chd, chd khao sat. Thg lin bén
dudi kéo day chung xudng va thuc hién phép do.

Ky thudt lap bdn do va tinh todn: C6 4 ky thuat khéo
sat duong thing chinh dugc stt dung cho cac nha khéo st
hang dong dudi nudc, do la:

o Dudng khdo sdat don: Dudng ngang don chi st dung
mot dudng co sd duy nhit ma tii d6 tat ca cac phép do va
huéng do dugc thuc hién. Day 1a loai khao sit don gian,
tiét kiém thoi gian va ly tudng nhit d€ c6 4n tugng ban dau
tot vé ban chat cua 16 di trong hang (Hinh 6).

o Ky thudt co bdn kép: Dugc stt dung mot duong khao
sat thu hai, chay gan nhu song song v6i dudng thit nhat
va két n6i v6i nhau tai cc diém khéc nhau dé cho phép vé
biéu d6 chinh xac hon (Hinh 7).

o Ky thudt khdo sdt téa tron: Hiéu qua la mot cum
“duong di ngang don 1&” dugc ndi v6i nhau tai mét diém
trung tdm duy nhét tai mét tram tham chiéu thich hgp
(Hinh 8).

o “Circumline”: Mt dudng chay tii diém nay sang diém
khac xung quanh céc btic tudng ctia mdt hang dong lén
hodc 16i di rong va ndi lai v6i chinh né thanh mot vong
khép kin (Hinh 9).

Hinh 6. Ky thudt khdo sdt duong co bdn

DE 6 két qué t6t nhét 1a két hgp mot loat ban kinh,
dudng tron va tam gidc voi cac doan do hodc cac duong
ngan hon nhim tao ra mot mang luédi giup cho s6 liéu
khéo sét chinh xdc. Cach t6t nhit d€ bat dau 1ap ban do
cho mot can phong 16n la chay ra mot loat 4 dudng chinh
tl mot tang da ndi bat & ddu d6 gan trung tdm can phong
dén cic buc tuong & xa khoang 900 (khoang huéng Bic,
DPong, phia Nam va phia Tay néu c6 thé), sau do chay ra
4 duong khdc gin 1/2 gitta mb6i dudng nay (tdc la cach
nhau 450), cudi cuing, két noi tat ca cac huéng tam dé véi
mot duong tron duy nhét chay quanh cac biic tuong ctia
buong hang.

Trong truong hgp ho sut 16n dudng do quanh ctia ra
vao, tao thanh mot “dudng tham chiéu” rat tién dung ma
tlt d6 c6 thé thuc hién cach xa thudng xuyén xung quanh
chu vi d€ c6 dugc buc tranh tét vé hinh dang canh cta
16. Sau d4, cac phao trong hé chinh c6 thé dugc khao sat
théng qua nhiéu lan kiém tra la ban cho dén khi chung
dugc két ndi v6i mot phan cta hé théng khao sat hodc
luéi dién dudi nude.
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B -
Hinh 7. Ky thudt do dudng co sé kép (khép kin)
chinh xdc hon

Hinh 8. Khdo sdt téa tron tit mot tham chiéu
duy nhdt (tram trung tdm); Ky thudt dugc st dung dé
lap ban d6 “The Shaft” (5L158) béi CDAARG (1983)

Bén dudi bé mét, phuong phap hiéu qué nhit do duong
tham chiéu chinh la cho m¢t nhém goém 2 - 3 thg ldn di
chuyén tit khdi da nay sang khdi da khac hodc dén cac tram
da chon, dit va do cac dudng that nut hodc thude do (day),
14y cac vong xung quanh don gian doc theo duong.

Nhiing nguoi khao
sat du6i nubc cing
cin phdi nhé tiép tuc
cac chuyén lin da lén
ké hoach va ghi lai s6
liéu, thong tin cta cudc
khao sat dé dam bao
cac théng tin, s6 liéu
khong bi lang quén. Sé
khong c6 ich gi khi doi
ldn tht hai c¢6 ging bat
dau khéo sat doc theo
mot duong day c6 dinh
néu duodng day d6 chua
dugc ddi thd nhét lap
dat dung cach hodc néu
moi ngudi quén dém mét do. Cudi cling, khi vé ban do,
6 thé chon mot trong nhiéu kiéu, ti kiu “dung ky thuat”
dén kiéu “phéc hoa nhung hiiu ich va dé theo d6i” Nhin
chung, huéng nhin ctia ban vé luon cé phan trén huéng vé
phia Bac dé ngudi xem dé dang theo doi sy phat trién ctia
hang. S6 liéu sau khi do vé xong dugc xt Iy bang phdn mém
chuyén dung dé ra mo hinh 2D, hodc 3D dang tho.

Hinh 9. Ky thudt khdo sdt
vong tron (dong) lién quan
dén nhiéu tram tudng va tia
phan ky 6 cuing muic, do léch
tu cdc tia dé (D dn “Ten-
Eighty Sinkhole”, SAUSS Inc.)



A H¢ théng dnh sdng kich thich sy phdt trién ctia thuc vat dén (Lampenflora) trén hé thong nhii dd trong hang karst

3.2. Dé xudt giai phap khai thac va sit dung bén viing
hé thong hang dong

3.2.1. Tdc dong ciia hoat dong ngoai sinh va nhan sinh

Tac dong ngoai sinh c¢é anh hudng truc tiép dén hé
thong hang dong. Qua trinh hoa tan ria ltia da voi do diéu
kién khi hau theo théi gian pha hiy nhiing canh quan dia
mao, di sdn dia chit. Nhiing tran 1 mang theo vét liéu c6
thé 1am 14p, tic ctia hang hodc pha hiy nhiing gia tri di san
bén trong long hang. Nhiing tdc dong nay cin dugc nghién
ctu d€lam giam thiéu thiét hai.

Mot tac dong khac 1a tic dong “nhan sinh” do con
ngudi gay ra, nhiéu hang dong gia tri c6 nguy co bi pha hiy
tic thi néu khong dugc bao vé. Tac dong nay co thé ngin
ngtia bang cac bién phdp quan ly ciing nhu gido duc cong
dong. Yéu t6 nhan sinh bao gébm cac hoat dong ctia con
ngudi tac dong lén canh quan, mdi trudng ndi chung, hé
thong hang dong ndi riéng, ngay ca hoat dong khai thac du
lich, thdm hiém hang dong néu khong t3 chiic dung ciing
géy ra thiét hai khong nho cho hé thong hang dong. Miic
do tac dong phu thudc vao y thiic, trach nhiém va chinh
sach clia tling vliing mién ndi riéng, ctia mot qudc gia noéi
chung. Rat nhiéu hang déng khi dua vao khai thac du lich
dé lam anh hudéng 16n dén thach nhi trong hang.

3.2.2. D€ xudt gidi phdp quan ly, khai thdc, st dung
bén viing hé thong hang dong

3.2.2.1. Dé xudt gidi phdp qudn ly hé thong hang dong

Xay dyng Luit quan ly, bao vé hang dong va tai
nguyén hang dong. Xay dung chién lugc, ké hoach hanh
dong vé quan ly, bao vé, bao ton hang dong cho tling giai
doan, nham duy tri, bdo tén tinh da dang sinh hoc cta
hang dong, canh quan nui da vdi bao gém cac dic tinh
vé thay vin, dia mao, du lich; Thic déy viéc st dung tai
nguyén bén viing, ning cao y thtic bao vé cac gia tri ty
nhién, vin héa, lich st ctia hang dong cho thé hé hién tai
va tuong lai.

3.2.2.2. Dé xudt khai thdc, sit dung bén viing hé thong
hang dong

banh gia, phan loai hang dong va tai nguyén hang
dong. Xay dung, thuc hién ké hoach quan Iy cho tting hang
dong: (1) Phat trién va thuc hién ké hoach quan ly, chuong
trinh gidm sat hang dong; (2) Thuc hién chuong trinh, du
an phuc hoi, lam sach hang déng trong cdc hang dong bi
suy thodi. Xay dung va thuc thi cac chinh sach vé st dung
bén viing tai nguyén hang dong; Quan ly va giam sat cac tac
dong ctia khach du lich dén hang dong.

3.2.2.3. Qudn ly cdc hang dong theo dinh hudng du lich
sinh thdi bén viing

Phat trién, thuc hién chuong trinh thuyét minh, huéng
dan cho du khéch, bao gdm gidi thiéu tom tit chuyén tham
quan, huéng dan dé€ nang cao kinh nghiém phat trién hoat
dong du lich va nhén thiic vé€ bao ton cho du khach. Xay
dung, thuc hién cac chinh sach huéng dan vé phat trién co
s du lich bén trong va 16i vao ctia cac hang dong (Béc thang,
cdu thang, hanh lang, tay vin, dai quan sat, hé thong chiéu
sang, bién canh bdo va dinh hudng...), ddm bao an toan cho
du khéch ciing nhu rti ro moéi trudng. Cac chién luge phan
vung st dung cho du khach theo khong gian, thoi gian dugc
phat trién ca bén trong va bén ngoai hang dong.

3.2.2.4. Qudn ly va giagm sdt tdc dong cua khdch du lich
dén hang dong

Thyc hién danh gid tic dong ctia du khach thuong
xuyén, nham gidm thiét hai cho hang dong va rui ro stic
khde d6i v6i con ngudi. Xay dung, thuc hién B Quy tac
ung xt danh cho khéch du lich nham gidm thiéu tic ddng
cta du khdch, ngin ngtia tai nan, nguy co xdu dén stic
khoe, thiét hai cho cic hang dong.

3.2.2.5. Bdo ton, gido duc va nhdn thiic cong dong

Xay dung, thuc hién chién lugc truyén thong va gido
duc d€ nang cao nhan thiic cta cong dong vé bao ton cac
hang dong ciing nhu tai nguyén hang dong.
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NGHIEN CUU

Sir ung dung d_ic Oxy za (H,0,) dé ngdn chdn
sy phdt trién cua thuc vt dén trong hang dong karst
(Lampenflora)

3.2.2.6. Phdt trién ngudn nhan luc

Néng cao nang luc clia can bd trong viéc danh gid,
quan ly va giam sat cac hang dong;

3.2.2.7. Phdt trién, ting cudng cong tdc thuc hién,
gidm sdt cdc nghién ciiu co bdn va iing dung vé hang dong

Thuc hién nghién ctiu co ban va ting dung dé ho trg
quan ly, bao ton hang dong, tai nguyén hang dong; Xay
dung, thuc hién B¢ Quy tic ting xt danh cho cic nha
nghién ctiu, nha tham hiém, nha hang dong hoc va thiét lap
hé théng gidam sat, hiéu chinh nghién ctiu trong hang dong.

3.2.2.8. Cdc hanh vi bj nghiém cdm

C& y pha hty, lam xdo trdn, suy giam chét lugng, lam
hoéng, thay d6i, gy tén hai dén hé thong trdm tich hang
dong hodc sy bién dbi cua hang dong lam thay d6i chu
trinh séng ctia dong, thuc vét; Thu thap, s¢ hiu, tiéu thy,
ban, trao d6i hodc chao ban tai nguyén hang dong ma
khong c6 su cho phép ctia co quan c6 thim quyén.

4. KET LUAN

Trén co s6 téng hop tai liéu trong va ngoai nudc, két
hgp véi kinh nghiém thuc té€ khéo sat, do vé hang dong,
nhém tac gid da trinh bay vé khai niém khao sat hang
dong, mot s6 hé phuong phap, ky thuat khéo sat, do vé
hang déng da va dang dugc 4p dung trén thé gisi va Viét
Nam. Quad trinh khao sat m¢t hang déng c6 thé dugc chia
thanh 3 giai doan: Giai doan d4u tién la thu thap di liéu
tho, hodc khao sat trong hang dong. Giai doan thu hai
la quén ly di liéu va giai doan tht ba la bién tap cac ban
d6 hang dong. Cung vdéi viéc khio sat, do vé hang dong,
nhom tac gia € xudt mot s giai phap quan ly, khai thac,
sti dung bén viing hang dong. Day la co s& d€ cac cip cd
thd&m quyén xay dung hanh lang phap ly bao vé hé théng
hang dong ndi riéng va ngudn tai nguyén thién nhién noi
chung & Viét Namm

Léi cdm on: Bai bdo dugc thuc hién trong khuén kho
nhiém vy thudng xuyén khong giao ty chii ndm 2023 ctia
Trung tam Karst va di san dia chdt, Vién Khoa hoc Dia chdt
va Khodng sdn, Ma s6: 2023.03.11 do B6 TN&MT cdp kinh
phi. Tap thé tdc gid tran trong cdm on.
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