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XAY DUNG BAN PO PANG TRI MUA NAM KHU VUC TAY NGUYEN
PHUC VU NGHIEN CUU, PANH GIA TAI NGUYEN NUOC MAT
TRONG PIEU KIEN BIEN POI KHi HAU VA TINH HINH PHAT TRIEN
KINH TE - XA HQI CUA VUNG TAY NGUYEN
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Nguyén Vii Viét

Vien Khoa hoc Thuy loi Viét Nam

Tém tit:Poi voi cde hueu viee kin, déic biét la phdn thuong nguo”‘n cac lwu vue song, luong mua trén
1én vuec phan dnh dwoe mirc dé giau, nghéo vé tai nguyén nudée cia heu viee. Khu viee Tdy Nguyén
bao gom phan thiwong leu ciia 4 luu viee séng 16m, tdi nguyén mede & khu viee nay gdn véi tai nguyén
nuwoc mua. Dién tich Tay Nguyén kha rong lon voi cac dang dia hinh khac nhau, lwong mwa nam
ciing ¢6 s phdn bé 1o rét theo khong gian. Viéc thé hién si phdn bé lirong mura theo khéng gian trén
ban do gitip chiing ta cé cdi nhin tong quat vé tai nguyén nude cia ving va la co sé tinh todn tdi
nguyén nuée cho timg lweu vuee cu thé trong pham vi nghién ciu. Tir s6 liéu quan trdc cia cdc do
mura trong vimg, bang cdc phiwong phdp va céng cu khoa hoc, bai bdo da xdy dung ban do dang tri
mua nam vung Tay nguyén phuc vu cdac nghién citu, tinh toan cac dac trung khi twong thuy van, lam
co 6 cho viée dé xudt cdc giai phdp heu gitk nguon nuede cho khu vuee Tdy Neguyén.

Summary:For closed basins, especially with upstream of river basins, the rainfall of catchment
area reflects how rich or poor about water resources of the watershed. The Central Highlands
includes upstream of four major river basins, water resources of this area associated with the
rainfall which drops in it. The area of the Central Highlands is quite large with different terrain
types, and the annual rainfall also has a clear distribution in space. Presenting the spatial
distribution of rainfall on the map gives us an overview of the region's water resources and it is
a basical data for calculating water resources for each specific river basin in the study area.
From the observating data of the rainfall gauge station in the region, using scientific methods
and tools, this paper has developed an anual rainfall map of the Central Highlands, it will help
to research and calculate the hydro-meteorological characteristics and it is the basical data for
proposing water storage solutions for the Central Highlands.

1. PAT VAN PE vung phat trién kinh té quan trong ciia nudc ta.
Luong mua trung binh nam toan vung khoang
1850mm nhung phan bd khong déu theo
khéng gian va thoi gian. V& co ciu kinh té cta
khu vuc T4y Nguyén thi néng nghiép chiém ty
trong 16n véi cac cay trong chinh nhu ca phé,

Ving Tay Nguyén gém 5 tinh 13 Kon Tum,
Gia Lai, Pik Lik, Dik Nong va Lam Dong.
V& mat vi tri, khu vuc Ty Nguyén nim ngang
v6i céac tinh Nam Trung b va ¢ phia Tay cua
nudc ta. Vi dién tich tu nhién toan vung ¢ X : ’
khoang 54.641,1 km?, ddy 13 mot trong céc ho tiéu, cao su,... Ngoai nong nghi¢p thi kh‘al
khoang va thuy di¢n cling 1a nhitng thanh phan
kinh té quan trong trong phat trién kinh té xa
héi Ving. Tat ca cac hoat dong trong san xudt
va sinh hoat déu gin chit v6i ngudn nudc.
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Nudce mua la tai nguyén vo cung quan trong va
tir day hinh thanh ché d¢ dong chay mit, dong
chay ngam cung cdp nudc phuc vu doi sdng
nguoi dan va phat trién kinh té xa hoi. Ché do
mua va ché do thiy van khu vyc Tay Nguyén
khong nam ngoai quy luan tu nhién, n6 c6 su
phan bd, bién dong theo khong gian va thoi
gian. Dé thé hién sy phan bd luong mua theo
khong gian can ¢ nhiing tinh toan va thé hién
mot cach truc quan, nhin vao d6 dé dang nhan
biét sy phan bd lugng mua va qua d6 c6 nhiing
giai phap pht hop cho cac nhu cau dung nudc.
Cong cu thé hién su phan bd lugng mua theo
khong gian 1a cac ban do dang tri mua. Bai
bao nay trinh bay phuong phap va két qua xay
dung ban d6 dang tri mua nim khu vuc Tay
Nguyén.

2. PHAM VI VA SO LIEU NGHIEN CUU

Pham vi thyc hién nghién ctu, tinh todn va
xdy dung ban dd nay 1a toan bd khu vuc Tay
Nguyén. X¢ét theo dia gidi hanh chinh thi pham
vi thugc 5 tinh Tay Nguyén nhu da néu ¢ trén,
x¢ét theo goc do dia hinh va luu vyc thi pham
vi nghién ctru thudc phan thugng ngudn cua 4
luu vyce song 16n 1a luu vuc song Sé San, song

Srépdk, song Ba va song Pong Nai.

Véi dién tich xAp xi 55 nghin ki 16 mét vudng,
khu vuc Tay Nguyén hién nay co sb liéu
khoang 52 tram khi twong va diém do mua do
B6 Tai nguyén va moi truong dang quan ly.
Theo pham vi vé dién tich va dia hinh thi s6
lugng cac tram do mua cua Tay Nguyén dam
bao dugc dé ap dung cho tinh toan. Tuy nhién,
dé dap ung dugc cac yéu cau nghién ctu va
mg dung chinh xac hon, néu sau nay sb luong
cac tram do mua dugc B9 Tai nguyén va moi
truong xay dung nhiéu hon, bd sung vao cac
khu vyc ma mat do dang con thua nhu vung
nui cao, ving c6 dia hinh thay ddi nhiéu thi s&
phuc vu rat dac luc cho viéc nghién cuu tai
nguyén nudc cua khu vuc Tay nguyén trong
diéu kién bién ddi khi hau nhu hién nay. Hién
tai, viéc tinh toan phuc vu xay duyng ban dd
dang tri mua khu vuc Tay Nguyén duogc thuc
hién v6i sb liéu cta 52 tram do mua va sb liéu
duoc thu thap tr thoi diém tram bat dau quan
trac dén khi ngimg quan tric hodc dén hét nim
2016 d6i vé6i cac tram dang hoat dong. Danh
muc cac tram va thoi ky s6 liéu cla cac tram
nhu bang 1 sau [1]:

Bang 1. Danh murc cac tram do mwa trong vung nghién ciru

Kinh
TT | Tén tram | Vidd P Thoigian | TT | Téntram | Viddé | Kinh d6 | Thai gian
0
13°5 | 108°0 | 1956-
1 | Plei Ku 27 | EAKmat | 12°41° | 108°08’ | 1994-2016
9 0} 2016
14°3 | 108°0 | 1975- Bubn
2 | Kon Tum 28 , 12°29’ | 108°02’ | 1982-1995
0 1 2016 Trap
14°4 | 107°4 | 1976- .
3 | PakToé 29 | Bubn Triét | 12°22’ | 108°05’ | 1977-2001
2 9 2016
15°0 | 107°4 | 1977- Bubn
4 | bak Glei 30 12°17’ | 108°43’ | 1987-2002
5 4 2016 Dray
14°4 | 107°4 | 1997-
5 | bak Mot 31 | EaHding | 12°54’ | 108°07’ | 1990-2016
5 6’ 2016
6 | Kon 14°4 | 108°2 | 1978- 32 | EAHleo 13°08’ | 107°06’ | 1989-2016
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Kinh
TT | Tén tram | Vi dd g5 Thaigian | TT | Téntram | Vidd | Kinh d6 | Thdi gian
0
Plong 0} 5 2016
. 14°2 | 107°4 | 1980-
7 | Sa Thay 33 | bak Mil 12°27° | 107°39’ | 1977-2016
5 7 2016
Trung 14°2 | 107°4 | 1978-
8 34 | Bak Néng | 12°00’ | 107°41’ | 1977-2016
Nghia 3 2 1997
12°2 | 107°3 | 1994- buc
9 |YalLy 35 12°18 | 107°59" | 1978-2016
7 7 2016 Xuyén
L 12°2 | 107°3 | 1977- .
10 | Bién H6 36 | Cau 14 12°36’ | 107°56" | 1977-2016
6’ 9 2016
14°0 | 108°0 | 1980-
11 | bak DBoa 37 | Lak 12°25 | 108°11’ | 1987-2016
0 8’ 2016
13°5 | 108°3 | 1977-
12 | An Khé 38 | BanBon | 12°53’ | 107°47’ | 1977-2016
7 5 2016
13°2 | 108°2 | 1978-
13 | Ayun Pa 39 | ba Lat 11°57 | 108°27" | 1954-2016
5 6’ 2016
12°4 | 108°4 | 1977- Lién
14 | M’Brak 40 11°45" | 108°23" | 1958-2016
1 7 2016 Khuong
Po Mo | 14°0 | 108°2 | 1977-
15 41 | Bao Léc 11°28 | 107°48 | 1958-2016
Ré 2 1 2016
13°4 | 108°0 | 1978-
16 | Ch Sé 42 | DiLinh 11°34° | 108°04’ | 1952-2016
2 4 2016
13°4 | 107°3 | 1978-
17 | Ch Préng 43 | Pai Nga 11°32" | 107°52’ | 1977-2016
5 6’ 2003
Krong 12°5 | 108°2 | 1979- Thanh
18 44 11°47" | 108°17 | 1977-2016
Hnang 9 2 1988 Binh
13°1 | 108°4 | 1979-
19 | Kréng Pa 45 | Thanh My | 11°46’ | 108°30° | 1977-2016
1 1 2016
| 12°5 | 108°1 | 1977- Lac
20 | Bubn H6 46 12°03’ | 108°25’ | 1984-2016
5 6’ 2016 Duong
Bubén Ma | 12°4 | 108°0 | 1958-
21 47 | Nam Ban | 11°51" | 108°20’ | 1981-2016
Thudt 1 5 2016
22 | EaSoup | 13°0 | 107°0 | 1979- 48 | bai Ninh 11°39’ | 108°18 | 1982-2016
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Kinh
TT | Tén tram | Vi do 45 Thaéigian | TT | Téntram | Vidd | Kinh d6 | Thdi gian
0
8’ 6’ 2016
Cau 42
12°4 | 108°2 | 1976-
23 | (Kréng 49 | ba Nhim | 12°07’ | 108°35’ | 1996-2016
5 5 2016
Buk)
Krong 12°1 | 108°4 | 1977- Pam
24 50 12°15’ | 108°24’ | 1996-2016
Pach 7 3 1990 Réng
Krong 12°3 | 108°5 | 1977-
25 51 | ba Téh 11°34’ | 107°30° | 1979-2016
Béng 2 2 2016
Giang 12°3 | 108°1 | 1976- .
26 52 | Subi Vang | 11°59’ | 108°22’ | 1993-2016
Son 1) 2 2016

Vi tri cac tram duoc thé hién trén ban dé nhu
hinh 1 sau:
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CHU GIAT

DAK NONG

Hinh 1: Ban do vi tri céc tram khi tuwong
va do mua khu viee Tay Nguyén

3.PHUONG PHAP VA CONG CU THUC HIEN

4

Viéc xay dung ban d6 dang tri mua 1a thé hién
dugc lwong mura trén timg diém ctia ban do. S6
liéu thu thap dugc tir cic tram do 13 sb liéu
luong mua tai mot s6 diém cb dinh. Vi vay dé
c6 gia tri tinh toan tai cac diém bat ky, nghién
ctru nay da str dung phuong phap ndi suy voi
thuat todn “Lan cén tg nhién” (Natural
Neighbor)[3].

AT

Hinh 2. Minh hoa phwong phap Natural
Neighbor

Phuong phap ndi suy Natural Neighbor: Noi
suy lan can tu nhién cta cac diém tinh toan
dugc gan véi da giac lan can (Voronoi
polygons hay da giac Thiessen). Ban déu, tir vi
tri cac tram xay dung dugc so do cho tat ca cac
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diém (tram) tinh toan. Mdi tram nay khéng ché
mot vung theo mét da giac (nhu hinh 2, cac da
giac c6 cham & giita).

Diém ndi suy (diém hinh sao) dugc tinh bang
cach xay dung da gidc moi xung quanh diém
nodi suy. Trong sb dé tinh toan gi4 trj cac diém
ndi suy 1a phan chdng chap giita da gidc moi
va da giac ban dau xay dung cho cac tram do.
Tu d6 tinh duoc gia tri diém can ndi suy. Viéc
tinh toan cac diém ndi suy dugc thuc hién
bang phan mém Vertical Mapper.

Cong cu hd trg xay dung ban d6 dang tri mua
1a may tinh va cic phan mém gém Microsoft
Office, ArcMap [2], Mapinfor Professional [4]
va Vertical mapper [5].

Vi¢c tinh todn ndi suy theo Natural Neighbor
va da giac Theisson duoc thuc hién bang phan
phém chuyén mén két hop cong nghé GIS dé
xdy dung ban d6 dang tri muwa nim khu vuc
Tay Nguyén. Cac bude thuce hién nhu sau:

+ Thu thap tai liéu cac tram do mua trong vung
nghién ctru bao gdm vi tri (toa dJ) cac tram.

+ Xay dung mang ludi cac diém do mua.

+ Tinh toan cac dic trung mua tir s6 liéu quan
trac cua cac tram.

+ Pua cac thong tin dic trung vé luong mua
vao co s¢ dir liéu GIS phuc vu budc xay dung
ban d6 dang tri.

| KHOA HOQC (ofo] \[c} [e] ]3]

+ Ung ung phan mém Vertical Mapper xay
dung ban d6 khong gian 3D trén d6 thé hién
cac déc trung vé lugng mua dang ban dd nhiét.

+ Sir dung cac cong cu phin mém Vertical
Mapper va ArcMap dé phan tich, xir 1y dir
liéu vé dang ban dd déng tri mua. Ban d6
drfmg tri mua dugc thé hién theo vung mau
va dudng dang tri theo cic gia tri trong pham
vi tinh toan.

+ Bién tap ban d6 dé cho ra san pham cubi
cung. Coéng cu chinh dugc st dung bién tap
ban d6 la phan mém Mapinfor va ArcMap.

+ Két qua cudi cung 1a cac ban dd sb va ban do
dang anh thé hién duge cac dic trung luong
mua va su phan bd cic dic trung tinh toan
theo khong gian.

4. KET QUA

Co s dit liéu phuc vu tinh toan 13 s6 liéu quan
tric mua tai cac tram nhu da néu tai bang 1.
Véi cac tram dd nglimg quan trac, s lidu dugc
kéo dai vé gia tri chudi dai bang phuong phap
ngoai suy theo twong quan thoi ky quan tric
chudi s6 liéu ngrfm va chudi sb liéu dai cua céc
tram lan can. Két qua tinh toan luong mua
binh quan nhiéu ndm va gia tri lugng mua nim
thiét ké (theo tan sudt 75% va 85%) tai cac
tram nhu bang 2:

Bang 2. Két qua tinh mwa nim

TT Tram do Tinh Xo (mm) X75% (mm) | X85% (mm)
1 Plei Ku Gia Lai 2190,0 1884,2 1749,9
2 Kon Tum Kon Tum 1858,3 1625,7 1521,6
3 bak To Kon Tum 1873,4 1614,4 1495,5
4 bak Glei Kon Tum 1689,7 1453,8 1350,1
5 bak Mot TV Kon Tum 2050,6 17939 1679,1
- o o 14227 | 10469 902,5

1749,2 1492,3 1380,4
5 LTung INgnia NON 1 UM 1784.,8 1528.6 14347
9 YalLy Gia Lai 17829 1469,1 1337,1
10 Bién HO Gia Lai 1957,8 1684,5 1564,3
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TT Tram do Tinh Xo (mm) X75% (mm) | X85% (mm)
11 Pik Poa Gia Lai 1885,6 1476,2 1343,2
12 An Khé Gia Lai 1654,9 1271,2 1150,9
13 | Ayun Pa (Cheo Reo) Gia Lai 1275,2 1097,2 1018,9
14 M’Prak Dik Lik 2097,1 1580,2 1423,9
15 Po Mo Ré Gia Lai 1812,9 1559,8 1448,5
16 Chu Sé Gia Lai 1692,0 1381,8 1252,4
17 Chu Prong Gia Lai 23898 1916,5 1722,7
18 Krong Hning Pik Lik 1340,7 1035,5 915,0
19 | Krong Pa (Phu Tuc) Gia Lai 1203,6 893,9 776,0
20 Budn Hb Pik Lik 1564.8 1391,4 1312.4
21 Budn Ma Thuot Pik Lik 1866,0 1656,1 1567,1
22 Ea Soup Pik Lak 1570,8 1340,1 1239,6
23 | Cau 42 (Krong Buk) Pik Lik 1470,9 1236,5 1162,3
24 Krong Pach Pak Lak 1211,2 1015,7 932,0
25 Krong Bong Pik Lik 1716,7 1414,5 1287,4
26 Giang Son Pik Lak 1854,7 1635,9 1537,1
27 EA Kmat Pik Lik 1865,8 1628,6 1530,6
28 Buon Trap Pik Lik 15677 1268,7 11452
29 Budn Triét Pik Lik 1917,5 1622,0 1494,3
30 Buon Dray Dik Lik 1719,3 1477,2 1375,4
31 Ea Hding Pik Lik 1903,3 1596,1 1464.6
32 EA Hleo Pik Lik 1938,5 1568,8 1416,1
33 Pik Mil Pik Nong 1779,7 1569,7 1475,0
34 Dik Nong Pik Nong 2473.9 2153,0 2040,8
35 Puc Xuyén Pik Nong 1895.4 1671,7 1570,9
36 Cau 14 Pik Nong 1679,8 1481,6 1392,2
37 Lk Pik Lik 1999,1 1720,0 1597,3
38 Ban Don Dik Lik 1569,3 1372,9 1285,0
39 Pa Lat Lam Pong 1832,4 1668,4 1591,8
40 Lién Khuong Lam Béng 1631,4 1462,2 1384,6
41 Bao Loc Lam DPong 27282 2235,2 2070,9
42 Di Linh Lam Pong 1665,2 1428,9 1333,9
43 Pai Nga Lam Pong 2204,1 1991,2 1892,7
44 Thanh Binh Lam Pong 1605,1 1404,2 1314,3
45 Thanh My Lam DPong 1333,2 1082,4 1000,5
46 Lac Duong Lam D(‘A)ng 2022.4 1720,5 1600,7
47 Nam Ban Lam Pong 1694,7 1388,4 1286,4
48 Dai Ninh Lam Pong 1286,3 1106,7 1027,8
49 Pa Nhim Lam Pong 1649,0 1358,7 1236,7
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TT Tram do Tinh

Xo (mm) X75% (mm) | X85% (mm)

50 Pam Rong Pik Lik

2005,5 1768.,9 1662,1

51 Da T¢h Lam Pong

29282 2461,6 2313,8

52 Sudi Vang Lam Dong

1864,1 1522,3 1379,8

Két qua tinh todn dugc so hdéa chuyén doi
quan ly dang co s¢ dir li€u va xu 1y bang cac
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Hinh 3.a CSDL két qua mua nim

Két qua c6 dugc thé hién trén hinh 3.b la di
liéu lién tuc dang raster. Bé co thé thé hién
bang so va trén ban v€ giay, dir li€u raster can
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pham mém quan ly CSDL va GIS thé hién
nhu hinh 3.
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Hinh 3.b Két qua ndi suy mia nim

dugc phan cap, hinh anh sau khi phan cép
luong mua ndm theo khong gian nhu hinh 4a.
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Hinh 4.a Phén vimg muea theo cdp lwong mua nim

Sau qua trinh tinh toan va bién tap, san pham
cudi cung la by ban d6 dang tri mua nam khu
vuc Tay Nguyén gom ban do dang tri mua

Hinh 4.b Bién tdp ban dé mwa nam

nim (Xo), ban d6 dang tri mua nim 75% va
nam 85% nhu cac hinh 5 va hinh 6.
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Hinh 5. Ban dé dang tri mwa ndm khu vwee Tdy Nguyén
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CONG NGHE

BAN DO DANG TRI MU'A NAM 75% KHU VUC TAY NGUYEN

v GIAL

i I BAN DO DANG TR| MUA NAM 85% KHU VUG TAY NGUYEN

il GIAI

Hinh 6.a Ban d6 dang tri mwa nam 75%

5. KET LUAN

Trong diéu kién bién 6101 khi hau va tai nguyén
nguén nude cd xu thé bién dong kho ludng, su
phan b luorng mua va dong chdy theo khong
glan va thoi glan khong ddng déu. Viéc nghién
clru cac giai phap d€ luu gitr, su dung tai
nguyén nguon nudc l1a vo cfmg quan trong, dac
bi¢t la khu vue Tay Nguyén voi thot gian mua
kho keo dai va lugng boc hoi 16n. Ban d6 dang
tri mua thé hién dugc sy phan bd luong mua
theo khong gian, phuc vu cho cac muc dich tinh
toan tong lugng nude cho ting khu vye. T d6
co thé thay ban db dang tri mua nam la cong cy
dic luc giup tinh toan thiy van, can bang nudc
va la mot trong nhung can cir d& xuat cac giai
phap luu gilt, st dung tai nguyén nudc mot

TAI LIEU THAM KHAO

[1] “Tinh todn mua cac tram véi P = 75%, P

Hinh 6.a Ban d‘o”‘rdaJng tri mwa nam 85%

cach hop 1y nhét cho khu vuc nghién ciru.

Ban d6 dang tri mua nim khu vuc Tay Nguyén
duoc xdy dung trén co so sd lidu quan trac mua
cua 52 tram mua thugc vung nghién ctru, 50 liéu
duoc cap nhat dén hét nam 2016 nén dam bao
tinh day du va do tin cay. San pham thu duoc 1a
ban d6 thé hién su phan bd luong mua theo
khong gian cua khu vge Tay Nguyén. Trong
toan vung, lwong mua nam bién dong tir khoang
1200mm dén 2800mm/nim. Khu vyc ¢4 mua
16n nhat thudc Cat Tién, tinh Lam Pong va khu
vuc ¢ luong mua nho thuge Krong Pa, tinh Gia
Lai. Ban dd c6 do tin ciy dam bao phuc vu cac
muyc dich tinh toan mua binh quén Iuu vue cho
nhitng khu vuc cu thé trong pham vi cac tinh
Tay Nguyén.

= 85% v6i cac giai doan: hién trang; dén 2030,

2050 ¢ xét bién ddi khi hau”, Bé tai TN16/TO1.
[2] ArcGIS Desktop 10.2 Help at: http://resources.arcgis.com/en/help/main/10.2/

[3] How Natural Neighbor

works

at: http://resources.arcgis.com/en/help/

main/10.2/index.html#/How Natural Neighbor works/009z00000077000000/

[4] Maplnfo Professional User Guide.
[5] Vertical Mapper manual.
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