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Tém tit: Trong nghién ctru nay, bd s6 liéu kich ban BPKH va nudc bién dang do B¢ tai
nguyén va Moi truong cong bd nam 2016 duge st dung cho muc dich nghién ctru. Két qua
xdy dung ban dd cho thay, trong quy hoach, thim do, khai thac, ché bién va sir dung cac
khoang san than, bauxit, chi-kém, da voi xi mang, da voi trang, kaolin, felspat, apatit, da
1am vat liéu xay dung thong thudng, can dic biét luu y dén cac bién phap phong chdng lanh
& Lai Chau, Lao Cai, Son La, Lam Dong va cac bién phap phong chéng nong & ving Dong
bang Bic BO, Trung B9, Nam Bo; Phong chong mua lon ¢ cac mé thudc phia nam khu mé
Ha Giang va khu vuc Thira Thién Hué —Quang Ngii. Can luu y dén nhiét 6 cao nhit trong
cac thang mua he ¢ Bic B va Trung Bo; cac cuc tri mua vao cac thang mua mua ¢ cac mo
thudc Ha Giang, Yén Bai, ven bién Béc B9, khu vuc Trung B9, Pic Lic theo kich ban
RCP4.5 va & cac mo thugc Dong Bic B9, Trung B theo kich ban RCPS.5. Ddi véi viee quy
hoach, khai thac, ché bién, st dung khoédng san Titan—Zircon can dic biét luu y dén nguy
co ngip ¢ khu vuc Quang Binh dén Thira Thién Hué.

Tir khéa: Ban d6; BDKH; Khoéng san; Viét Nam.

1. Giéi thiéu

Nam trong vanh dai sinh khoang Chau A-Thai Binh Duong, Viét Nam c6 ngudn tai
nguyén khoang san (TNKS) da dang va phong phu véi trén 5000 mé, diém quing cua trén
60 loai khoang san khac nhau [1]. Pén nay, TNKS da tr¢ thanh mét trong nhitng ngudn luc
quan trong dé phat trién kinh té—xa hoi dat nudce, cung cip nhiéu nguyén lidu cho ché bién
cac thiét bi ma ching ta sir dung hang ngay nhu lon nhém, chip dién tir cia dién thoai di
dong, may tinh,....va la dong lyc dé thuc day cac nganh cong nghiép khac phat trién. Tuy
nhién, khoang san la loai tai nguyén khong tai tao, viéc khai thac va st dung chiing khong
chi dap ung cac tiéu chi nhu khai thac triét dé, str dung hiéu qua, tiét kiém ma can phai tinh
dén van dé thich g voi bién doi khi hau (BDKH), han ché tac dong xau dén moi trudng.
Trong bdi canh bién ddi khi hau nhur hién nay, tan suat va cuong do cua cac cuc doan khi hau
coO su gia tang, gady anh hudng tiéu cuc den viéc tham do, khai thac, ché blen va su dung
khoang san [2-4]. Diéu nay dat ra yéu cau cip thiét trong viéc nghién ctru vé tac dong cua
BPKH ciing nhu xay dung céc bién phap thich tng va giam thiéu tac dong cia BPKH t6i
hoat dong khai thac khoang san. Cho dén nay, hudng nghién ctru ndy con rat han ché. Vi vay,
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viéc nghién ctru xay dung: “Tap ban d6 phan bd cip do tac dong cua BDKH dén quy hoach,
tham do, khai thac, ché bién va str dung cac khoang san chu yéu ¢ Viét Nam” 1a can thiét, tao
diéu kién thuan lgi cho viéc thyc hién quy hoach phat trién nganh cong nghiép khai khoang,
cung nhu khai thac sir dung hop ly, c6 hiéu qua nguén TNKS, bao vé moi truong va han ché
dugc nhing rui ro trong twong lai. Tap ban d6 bao gém 8 ban d6 phan anh murc do tac dong
ctia bién ddi nhiét d6 va lugng mua theo hai kich ban RCP4.5 va RCP8.5 trong giai doan dau
thé ky 21 (2016-2035) d6i v6i 9 loai khoang san 1a: than, bauxit, chi—k&m, d4 voi xi mang,
da voi trang, kaolin, felspat, apatit, da lam vat liéu xay dyng thong thuong; va 1 ban dd nguy
co ngp ung véi muc nude bién dang 100 cm trén khu vyc Ven bién Mién Trung c6 khoang
san titan—zircon.

2. Phwong phap va sb li¢u nghién ciru
2.1 Phwong phap nghién ciru

2.1.1 Phuong phap thiét 1ap ban d6 nén

— Ban dd nén duoc thiét 1ap theo Thong tu 47/2014/TT-BTNMT Quy dinh k§y thuat
thanh 14p ban d6 hanh chinh cac cap [5].

— Khung va trinh bay khung theo ban d6 do Bo Noi vu cung cap. Toa d6 gbc khung cua
ban d6 dugc thé hién trong hinh 1.

b

A =24.171952299°Bic; b = 4.828047701°Bic; C = 101.855 199958°Pdéng; d = 118.144800042°Ddng
Hinh 1. Toa do goc khung ciia ban do.

— Bén d6 hanh chinh toan quéc sir dung ludi chiéu hinh nén ding dong goc véi cac thong
s6: 2 vi tuyén chuén 1a 11° vi do Béc, 21° vi d6 Bic; kinh tuyén truc 108° kinh d6 Pong; vi
tuyén goc 4° vi 46 Béac. Ban d6 hanh chinh cap tinh, ban d6 hanh chinh cip huyén ap dung
H¢ quy chiéu va Hé toa do quéc gia VN-2000: E—lip—x()—it WGS-84 toan cau; ban truc 1én
14 6378137,0m; do det 1a 1:298,257223563; sir dung ludi chiéu hinh try ngang dong goc véi
mui chiéu 6° c6 hé sd diéu chinh ty 1¢ bién dang chiéu dai ko = 0,9996.

— Cac 16p thong tin nén bao gom Khung trong ban do lu6i kinh tuyén vi tuyén; cac diém
toa do, do cao qudc gia; ghi chu ty 1€, thude ty 1¢. Yéu t6 hanh chinh: Bién gidi qudc gia va
dia gii hanh chinh. Yéu t6 nén dia 1y: Thily van; dia hinh; dan cu; kinh té—x4 hoi; giao thong.

— Ban db s6 dugc thue hién ¢ Ty 1& 1: 250 000; Ban do gidy dugc hién thi theo ty 1& phu
hop khi thu vé kho gidy A0, A3 va A4 dé thuan tién cho viéc in 4n va d4p tmg cac muc dich
str dung khac nhau. Kich thudc ciia ban d6 bao gdm céc kich thudc cua khung trong, khung
ngoai va kich thudc cia to gidy in ban do.

2.1.2. Phuong phap xay dung ban dd cap do tac dong cua bién d6i khi hau, nudc bién dang

a) Nhém ban dé kich ban BPKH

Ban db cép do tac dong cua bién dbi khi hau dén cac hoat dong khai khodng duogc thyc
hién theo cac budc sau:
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Budc 1: Nghién ctru phan cép tri s ctia 4 yéu td khi hau da dugc chi dinh xdy dung ban
dd va dua két qua phan cip vao cac bang (bang 1 , bang 2 va bang 3).

Budc 2: Xé4c dinh va danh déu vi tri cua cac diém khai thac mo trén ban do6 nen

Budc 3: Lua chon tram khi tugng gan nhét dai dién cho diém khai thac mo veé tri sb cua
yéu t6 khi hau theo kich ban khi hau.

Budc 4: Xac dinh cép do tac dong cua bién d6i khi hau cho ting tram khi tugng dai dién
vé 4 yéu t6 khi hau theo cac bang phéan cip noi trén.

Budce 5: Gan cép tac dong cua bién ddi khi hau cta tram khi tuong dai di¢n cho diém
khai thac mo.

Budc 6: Quy dinh thang mau tuong Gng véi cip do tac dong.

Bang 1. Phan cAp nhiét do trung binh ndm (Ttb nadm) [4].

Khoang gia tri £ Khoang gia tri 1
Ttb nim (°C) Cap Ttb nim (°C) Cap
<18,0 1 23,1- 24,0 7
18,1 -19,0 2 24,1-25,0 8
19,1- 20,0 3 25,1-26,0 9
20,1-21,0 4 26,1 —27,0 10
21,1-22,0 5 >27,0
22,1-23,0 6

Bang 2. Phan cip luong mua nam (Rnim) [4].

Khoéng gia tri Rnam (mm) Cap Khoéng gia tri Rnam (mm) Cap

<1400,0 1 3000,1-3400,0 6
1400,1-1800,0 2 3400,1-3800,0 7
1800,1-2200,0 3 3800,1-4200,0 8
2200,1-2600,0 4 4200,1-4600,0 9
2600,1-3000,0 5 >4600,0 10

Bang 3. Phan cdp TXx nam va Rx1day nam [4].

TXx nam Rxlday ndm
Khoang gi4 tri (°C) Céap  Khoang gia tri (mm) Cép Y nghia

<38 1 <100,0 1 Rt nho
38-39 2 100,1-200,0 2 Nho
39-40 3 200,1-300,0 3 Vira phai
40-41 4 300,1-400,0 4 Lén
41-42 5 400,1-500,0 5 Rét 16n

> 42 6 > 500,0 6 Pic biét 16n

b) Bdn do nguy co ngdp doi véi khodng san titan—zircon

Ban dd nguy co ngap duoc xay dung tng voi gia dinh muc nude bién dang 100 cm trén
khu vire ven bién mién Trung c6 khoang san titan—zircon duoc xay dung theo cac budc sau
day:

Buécl: Xac dinh va danh diu vi tri cua cac diém khai thac mé trén ban d6 nén.

Budge 2: Lua chon doan bo bién dai dién cho diém khai thac mé vé mirc d6 ngép theo
kich ban bién d6i khi hau.

Budce 3: Xac dinh mac d6 ngép cho tirng doan bo bién dai dién.

Budc 4: Gan muc do ngdp cua doan bd bién dai dién cho diém khai thac mo.

Budc 5: Quy dinh thang mau twong tng véi cip do ngap va biéu thi mic d6 ngap theo
thang mau di quy dinh cho ting diém khai thac mo theo vi tri trén ban do.
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2.2. 86 liéu nghién ciru

— 86 liéu nhi@t do, luong mua trong tuong lai ’theq cac kich ban RCP4.75, RCPS8.5 va s
liéu myc nude bién dang dugc ‘lﬁy tir “Kich ban bién doi khi hau va nudc bién dang cho Viét
Nam” nam 2016 [6]; Bd ban d6 hanh chinh Viét Nam.

3. Két qua va thao luin
3.1. Cdp d¢ tac dong ciia cdc bién khi hdu trung binh

3.1.1. Nhié¢t d6 trung binh ndm

Theo kich ban RCP4.5, vao dau thé ky 21, nhiét d¢ trung binh nam phé bién dat cép: 1-
8 & ving mo6 Tay Bic va Pong Bic, 7-8 ¢ ving mo DPong bang Bic Bg, cap 8-9 ¢ ving mo
Bic Trung B9, cip 9-11 ¢ ving mé Nam Trung B, cdp 2-10 ¢ ving mé Tay Nguyén va
cép 10— 11 ¢ ving m6 Nam B§. Phan bd cép do tac dong cia nhié¢t do trung binh ndm theo
kich ban RCP8.5 tuong ty kich ban RCP4.5 tai hau hét ving mo, riéng nhiét do tai ving mo
Dong bang Béc Bo dat cip 8 vao dau thé ky 21 (Hinh 2). Trong qua trinh khai thac cac mo,
can luu ¥ phong chdng lanh (nhiét o trung binh nam < cap 2) 6 mot vai noi thugc cac tinh
Lai Chau, Lao Cai, Son La (Tay Bic Bo), Lam Bong (Tay Nguyén) va can cé cac bién phap
phong chéng nong (nhiét d6 trung binh nam > cap 8) khi khai thac cac mé thudc Pong bang
Bic Bo, Trung Bo, Nam Bo.

3.1.2. Lugng mua nam

Theo kich ban RCP4.5, vao dau thé ky 21, luong mwa nim dat cdp 1-5 & ving mo Tay
Bic, cip 1-10 ¢ ving mo6 Péng Bic, cap 2-3 ¢ ving mo Pong bang Bic Bo, cip 2-9 ¢ ving
moé Bic Trung Bo, cip 1-10 & ving mo Nam Trung Bo, cip 2-6 ¢ ving mé Tay Nguyén va
cap 3-5 & vang mo Nam Bo. Theo kich ban RCP8.5, vao dau thé ky 21 , phan b pham vi cap
do tac dong cua luong mua ndm twong tr RCP4.5 tai cac viung mo Tay Bic, Dong Bic, Tay
Nguyén, dat cap 2—4 & ving mo Dong bang Béc B9, cap 2-10 ¢ ving mo Béc Trung B9, cap
2-10 ¢ vung mo Nam Trung B0 va cap 3—6 ¢ ving mé Nam B (Hinh 3). Trong qua trinh khai
thac can dic biét luu ¥ phong chdng mua 16n & cac mo thude phia nam khu moé Ha Giang
(lwong mua nam dat cap 10) va khu vuc Thira Thién Hué —Quéang Ngai (Iwgng mua nim phd
bién cap 6-10).
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Hinh 2. Ban d6 phan b cap d¢ tac dong ciia nhiét do trung binh ndm thoi ky 2016-2035 theo kich
ban RCP4.5 (a) va RCP8.5 (b) tai khu vyc ¢6 khoang san trén khu vuc Viét Nam.
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Hinh 3. Ban d6 phan b6 cip do tac dong cua lugng mua nim thoi ky 2016-2035 theo kich ban
RCP4.5 (a) va RCP8.5 (b) tai khu vuc ¢6 khoang san trén khu vyc Viét Nam.

3.2 Ccfp do tac dong cua cac bién khi hdu cuc tri
a) Nhiét dé cao nhat tuyét doi nam (TXx nim)

Theo kich ban RCP4.5, vao dau thé ky 21, nhiét do cao nhat tuyét dbi ndm dat cap 1-6 &
cac vung mo Tay Bic, Dong Bic, Bic Trung Bo, cap 3—6 ¢ vung mo Dong bang Bic By, Nam
Trung B9, cap 1-4 & ving mo Tay Nguyén, cap 1-5 ¢ ving mo DBong Nam B¢ va chi khoang
cap 1 6 vung mo6 Tay Nam Bo. Theo kich ban RCP8.5, vao dau thé ky 21, phan bd pham vi
cap do tac dong cuia TXx nam tuong tu kich ban RCP4.5 tai hau hét ving mo, riéng ving mo
Tay Nam B¢ dat cép 1-2 (Hinh 3). Can dic biét luu y vé nhiét do cao nhat trong hoat dong
khai thac, ché bién khoang san trong cac thang mua hé & Bic BO va Trung Bo.
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Nhigt dg cao nhiit tuyét dbi nim (°C) Cip Nhi¢t 4§ cao nhit tuyét ddi nim (°C) Cip
<380 1 <380 1
38.1-39.0 2 38.1-39.0
39.1-400 3 39,1 -40.0 3
40,1-410 4 40.1-410 4
411-420 5 411-420 5
>420 6 >420 6

Hinh 4. Ban d6 phan bd cip do tac dong ciia TXx nam thoi ky 2016-2035 theo kich ban RCP4.5 (a)
va RCP8.5 (b) tai khu vuc c6 khoang san trén khu vyc Viét Nam.
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b) Lwong mua 1 ngay I6n nhdt nam (RxI1day ndm)

Theo kich ban RCP4.5, vao dau thé ky 21, Rx1day nam phé bién dat cép 2-4 6 yung mo
Tay Bac cap 2— 6 & ving mé Pong Bic, cap 3 6 & ving mo Pong bang Bac B, Bic Trung
B9, cp 5—6 ¢ ving mo Nam Trung B9, cap 2-6 ¢ vung mo Tay Nguyén, cap 456 vung mo
Pong Nam B9, va cip 3—4 ¢ ving mo Tay Nam Bo. Theo kich ban RCP8.5, vao dau thé ky
21, phan b6 pham vi cép do tac dong ciia Rx1day nam tuong ty kich ban RCP4.5 ¢ vang mo
bong Bic, Nam Trung By, Tay Nguyén va dat cap 2-5 ¢ vung mo Tay Bic, 4-6 ¢ ving mo
Dong bang Béc Bo, cap 3-6 ¢ ¢ viing mo Bic Trung B9, cap 3—4 ¢ vung mé Nam B (Hinh
5). Nhu vay, trong qua trinh khai thac va ché bién khoang san can dic biét luu y dén cuc tri
mua vao cac thang mua mua & cac mo thugc Ha Giang, Yén Bai, ven bién Bic B9, khu vuc
Trung B9, Pac Lic theo kich ban RCP4.5; va luu ¥ dén cuc tri mua vao cac thang mia mua &

cac moé thudc Bong Bic Bo va Trung B theo kich ban RCPS.5.
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Cip lugng mura 1 ngiy lin
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>5000
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MALAYSIA

Hinh 5. Ban d6 phan bd cip do tac dong cua Rx1day nam thoi ky 2016-2035 theo kich ban RCP4.5
(a) va RCP8.5 (b) tai khu vuc c¢6 khoang san trén khu vyc Viét Nam.

3.3. Ban do nguy co ngap

Khi muc nude bién dang 100 cm, cac tinh ¢6 khodng san Titan—Zircon trén khu vuc mién
Trung déu c6 nguy co bi ngap (Hinh 6). Trung binh ty 18 dién tich khu vuc mién trung c6 nguy
co bi ngap la 1,47%. Céac tinh ¢6 ty 1¢ dién tich bi ngap 16n nhéat 14 Thira Thién Hué (7,69%),
Quéang Binh (2,64%), Quang Tri (2,61%); nho nhat 1a Binh Thuén (0,17%), Ninh Thuin

(0,37%).
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Hinh 6. Ban d6 nguy co ngap tng véi myc nudce bién dang 100 cm trén khu vyc mién Trung c6
khoéng san Titan—Zircon.

4. Két luan

Bo ban dd phan bd cap do tac dong cua BDKH dén quy hoach, tham do, khai thac, ché
bién va sir dung cac khoang san chu yéu ¢ Viét Nam dugc x4y dyng dua trén b sd nhiét do,
luong mua, nudc bién dang duoc lay tir “Kich ban bién ddi khi hau va nudc bién dang cho Viét
Nam” nam 2016; va dua trén bd ban dd hanh chinh Viét Nam.

— Két qua xay dung cho thiy, trong hoat dong quy hoach, thim do, khai thac, ché bién va
str dung cac loai khoang san vao dau thé ky 21 can dic biét luu y dén:

+ Phong chéng lanh & mot sb noi thude céc tinh Lai Chau, Lao Cai, Son La, LAm Déng va
can c6 cac bién phap phong chéng nong khi khai thac cac mé thuéc Pong bang Bic Bo, Trung
BO, Nam Bo.

+ Phong chéng mua 16n ¢ cac mé thudc phia nam khu mo Ha Giang va khu vuc Thira
Thién Hué—Quang Ngai.

+ Nhiét d6 cao nhét trong cac thang mua hé & Bic Bo va Trung Bo.

+ Cuyc tri mua vao cac thang mua mua ¢ cac mo thuoc Ha Giang, Yén Bai, ven bién Béc
B9, khu vuc Trung B9, Pic Léc theo kich ban RCP4.5; va & cac mé thudce bong Bic Bo va
Trung B6 theo kich ban RCP8.5.

— Péi véi viée khai thac, ché bién, sir dung khoang san Titan—Zircon cin dic biét luu y
céc bién phap phong chdng ngap ¢ khu vuc Quang Binh dén Thira Thién Hué.
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DPong gop cua tac gia: Xay dung nghién ctu y tuong: N.-T.H., V.V.T.; Lya chon phuong
phap nghién ctu: V.V.T., LH.T., T.D.H; Xt Iy s0 liéu: N.H.Q., T.T.T.T.; Viét ban thao:
T.T.T.T., N.H.Q., T.D.H.; Chinh stra bdo cao: V.V.T., L.H.T.

Loi cam on: Tap thé tic gia xin tran trong cam on Pé tai KHCN cap quédc gia “Nghién ctiru
xay dung mo hinh khai thac mot s6 khoang san chii yéu dam bao sir dung hiéu qué, bén viing
tai nguyén, bao vé moi truong va thich tmg bién doi khi hau”, Ma sé: BDKH.36/16-20 thudc
Chuong trinh “Khoa hoc va cong nghé ting pho vai bién d6i khi hau, quan 1y tai nguyén va
moi truong giai doan 2016-2020”, ma s6 BPKH/16-20 d3 hd trg vé s6 liéu va phuong phap
ludn dé thyc hién bai bao nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude dy;
khong co su tranh chép loi ich trong nhom tac gia.
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Abstract: In this study, the data set of climate change and sea level rise scenarios published
by the Ministry of Natural Resources and Environment in 2016 are used for study purposes.
The results show that the planning, exploration, mining, processing and use of major
minerals including coal, bauxite, lead-zinc, cement limestone, white limestone, kaolinite,
feldspar, apatite, Stone as a common building material should especially note cold
prevention measures in Lai Chau, Lao Cai, Son La, Lam Dong and heat prevention measures
in the Northern Delta, Central regions, Southern region; heavy rain prevention measures at
mines in the south of Ha Giang mine and in Thua Thien Hue to Quang Ngai areas. Besides,
this study should note high temperature during summer months in the Vietnam North and
Central regions, rain extremes during rainy season months at mines of Ha Giang, Yen Bai,
Northern coastal area, Central region, Dak Lak under the RCP4.5 scenario and at mines of
Northeastern and Central regions under the RCP8.5 scenario. For the planning, exploration,
mining, processing and use of Titan-Zircon, special attention should be paid to the risk of
flooding in the Quang Binh to Thua Thien Hue areas.
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