T'eoungpopmamuka u yuacmue oduiecmeeHHoCmu 8

oXpaHe oKpyicarouieil cpeovl U 6 YnpaesieHuU puckKkamu

LRIBAFHWESKFE RN TE (FE-
% B AT E-R Z AT

EfF %, % HH., Golubchikov Yu. N.,, Rakhimov K. K.., Sobyanin A. D. 4,
Tikunov V. S, T = ¢, , #7 ¥ 34,
a'F [FF F [ 2 B F AT
b 7 Z IR A
C AN BT AT L A1 S 5t KO 7 28 57 5 W0 0
d, BEZH ZH FIXT L 5 E &
e-mail: golubchikov@list.ru
e-mail: kubat.rakhimov@gmail.com
e-mail: tikunov@geogr.msu.su
L AE SR E R E RS B fil s, SR P Rg AL T & R
Fikte — BIEaS PRk R R FIEEVE,  VEAR Ak IR O Bk e ) Fn 22 48 .2 I
LR HIE S RRIETE, Rl R B0 AL AN 0 E 55 PR AR i — A A
M, FIEE - VAR K B sk ) — 850 & vl B iRy, RIEELE
& T B RIS BRI A LG, [RItk, %30 B N NBR T 9088 258 744,
A P AR RS, 2928, i, FE-
VEFINE KRR, BOoEGE, 6750

HR

EFRZ5 357 TS BCT WAL Z (A S st ., &b TAE ISR 57
ILER) e, 2RO BT RSy P E TR T Bk g, B+
HERE N M, B THREEHIIME ST, 2401k, EEGTTUREF R
o T bIR FLES VORI kS B i (3 B4
5f%, LB ATLATIORE, ARZ i M E 3 O A90 Yo AN SR B AR R A4 R, A byt o (= 3
L H 55 25 BT 2K RO TR K P 1 -
M, R, R T, B, BRI, ACRHEERSEISGARA b, MIRE, fh
T HEW 2 B XU EE RERT D L BK, (EIXZ I, Be il SRk BLINAn Rk 2540 7 - 0 Ak %
IEIERRZH,

250



L YR WA T A

SR, FIEEFRRISHRE /) A T IRAY, FEMUTHAE], M H AR, @it
SOt BT B T RGAB5 K, ST A2 A5 H AT SEPE AN ME gk T I 7S g fn
FROTEERREITRE ), AnKERANREIR, T RS, BERITRENE

o

FR SR AL AR A B IR, LR B T BRI R, R 2 SR K 180
HFRERMGKIE SRSk, BRI AR #Yu. Sheherbanin[1]5H], BACUSELEL
R EE 243802026, 5775, THAEHURHRE F30%, SR, FETHREHERE,
HRTURRAERITRES, FogMERRK,

XIS E T WG 2 NELE (BEKIRE)  “BRUN -
L SEEGERRRARTER B 24, SR,  HTEERRAY RFEAERD PR e
N, MIEHIIES O E SRR R BIRRRIN, RF b B RSB gE R = A
Bk, W EEAWRS IR RREE S W, MR, N s P (AR Ak
e DEZ=

23R FBE RO B G o] 1 32 B8 ) R B TR RIS, TR 15202 KRR —
AEILE T, RZ BN EAS G B 5 SR A5 Al s Ik AR 24 AT A M, M
EREIZE Bk IS A BT 2B A (AR, BB SR ROAEAE, BR TCIVIER, (£
W BHIMEHLIX, #EESEH, RIFND, 28, SEbfningon, ULTERME (
JiMukran, HAIGELTIRA) —Ledk 0 X BEA T E R —Lig i b iEns, IRIETE
JE FRELZE R T R FHIRRAE, 225 va T EHAE ] & VT Tl i 2k 6 M TR 22 21 R
FLE i LR,

W E AR R IR R A2 R, (14352 KBIEE) . 20104F, "EEAZ
T H & A8,  HER BRI M -
AT AT O R RLAYARE (FIETT) A dns (BIEreE) o 20114%, &
[E SRR A A TALEN 2208, MR B &5 s rti i LA A, IFE—

251



WA VEN B GBS BA MR TGA/REE (DA AP EEd) o A
HAgshe, 55 s TR IR Ay, oy — DX, 0 BIR R
W,

M E 2 5 R BT B 22 51 ve BTt — AN g — P22 aTRE M, 7E
RO AT T1HE, 1ZIH AN E - BT ! -
2z n ek (CKURE) , MWt Bt (/)5 Brirtiskmi4s) BlEREE
1 (2RI EEH) ARSI T RIZ TR A —5 0y, (EAR/RET
MNIRGAED /N “Clodius Bombarnac” AR,

Hh ] BB B B 4 ST D 5k 2 i A SR SN N R T A JE R b T H %, R E
IR TRA LIS 22482 187 IR ENE, SR, 2 MR vl RE R e 2 a2
P W, ARSI I M ARENEE 2T . EXRME T, “HR
E” fn “EH BB R AN F, K, BTN, M1
HLFE [EL 28 M R D RS B S A @ 22 (Rl 0, 1% PXISCRE R B8 DNk S 1
L

R SRR LA, 2 W AL B4 rT AR BE R, P 7R 76 T i %
ATLUUHZE L, AR SEURTER AR, FEaARERI 22 Bk & B A AR E
, BRI E Bt pE 1517, R 2R e UK B RS, T, e
Trdh, GRS, PRNEOZRHEEIEET, (B8, XELEZFZ A A h]
W, KIEIEPHEHM — AR TBE S — 1R,

H ATk 25 BT e B B0 18 i i B EE PR R A I ek B ORI, TREL T
JRALIRIAORE £, PE(ART Ak S N FIBE A [ S 38 KA T ek
b2 RS XY Sy 2 =3 (M

212 BT ARSI B IS I8 =BG P NN« ]2 IR 5T
AN DX ABZ 2 3 AN DX AR S BA BB 52 M DA K AR SR B R AR Lt 22 48 - K 44 5
Al RpEE R B IIHIZER . AR F AT K28 e, Ao AN e T S b RS
{br=E, WX ATEREFRSE, Bl FnEg /Rip K L8 s VERE R 2
o BT, T H A /K A AN BR RN A S A Tl IRy £
Hh,

HE, B HT, AR TR EME R R B AR ESL L HIIX, HE
 HIEROREE ., Wk, TR, FRULAEYRESEG AREME 224082 AT R
S EEIERRE RIS, BN 2282 BT Al Rrsk 2,

e B1500 8, Bl A N 8K T 11 5%, RPN E IR
WE T, 24 Ik, A EFIR ZEFEIRRY N O LARE23-25
I — AR BT, BT — A0, X Eeasigkar %, Ay
BEOHI 22 [E ZE )N D AR 20504 2R B BT M 15, ansy, (Hir 2 R 5
JRERZE [a] 8 K EER R e FT AR, R R BAE— R E L4,
SR, X —(E4A FIRETE N A RIS B EE, X N R EA e i
TRAESChE, BIA0E Rl REYE Al AR EE N B 0 [ A4 A D O sR e - 2 0 P %

A, AR A XA E L, JLFEGE R A EEAND, T
—EEHI X, SRPNFNILRIA N O IER AR, TEXEEH T, A D 3005
400
N/km’y BVEETE X, XREROEE BEXEVEM, (LA FIBEs A0 0, s A 0%
FE R RN EFEVD RN (L PR AR R HLIX, ((GEA TRIX, EHITES
RN D& E R mEZR 2 —,

252



B, EE ST, HEfm3%E ki, B kIR RERLCE, A
PIFRE AR 170, 6~0. 178,  MAEF B FE TR0, 7948, BIELE
BRI R, B e T HH D ]

, R ERNER VAL ERZE CHREFER2], 2451k, HAeFHE
— IR, X — O G- E SR R T R g TR, R, AR#E201
VERMEE, WEA/RAIN ORI 65, BEANBTE VT 1507,

AT AN T N 138 A R TN PR R =R X R Y O AT REME, 7220
094, PEIAFNIELFRIX. (SFD) HiX AR EAEF=23K20 0, st ENTR kY
12750, BPH O A SR nTREsR RIS A M [3], P ARIAE il & B A= ALV E A
s R T O ER &R AT RerE, fEFE MR AR SR A O E, X
—UOEBIRRINA O [, BIFIEE RS %,  PEIARINTRE AL TR 17,
AAERHERR A, 1 B SR S =5 (e Fagn)

PHARNAE TN B L 1 B LA T, REZFRRET K, &l
M s 2R B TSR R, EZFEUbREGE, EPEREILfNE
WRER, B 7 AR A N B SR L L, R R A AR AR £ ik
TR, B, XLy KRR A A KUk, R, HE R RO R,
TR
EXETHE. SkER, Redtotk®BAR, WP EIISHREUSNEEBGE
(BifsFEE) , KAFEFA (ERAFTER) .

FEPARANT AIrE D, A= FniE i nT LA B TS, PEAAAIE T LA R R
EZEAEE, A, Bx, AR TR A= 5, 7E 7 H X =AY
HER A ERALEL, A A X Rk I G B R SRt — 238, ARk
WIRVE S SRR G N, ERERATEE (BR, BB Tl A= fg
FEEAIN TR o ROk, WTHIEFEEZBEBEL MEChgHmn, FE,
FEARBRAEN EE YR ZE . B HENano M 57 B = L ) — MBI O 1 17,

MENEEZI L EE, VAR FR 0 ARk B TR 2 i A 71 LUk R 2288 e A 1
HIRFIAS LIRSy BRI, FRT, 1522 55 17 1L kR 7 ik 2, 248 it e B ) [ 3 e e i
BOBE T 5%, A B FRINIXEER Y, BRI, BFERA nemt i K
BEALEE, Bl LT & TAR, HHARTTREH T, (s RS R
PR ROR R Bk, 3 A FETE 2250 oy O S Bl i R AR 75 AR A B
WATTHER TR, XAERIEE AN THLSI N B AR AKERIG G e %, AT
R+ TAE4],

“Jt -
m” A ERAOFE BERF AL RREIBE . AR R BB BN 2%, LA EDEE Je 7E T D
A H K A HAth FE 5205 [a] B0 Bk, A ERRO AL EEAR X4 T 2 B a0 £k B I 28 Fn
AEVKPERI KR 2%, DXORRE M EZR 2 AR 0 S Sra B A ks O,

WHoET5 I

2y P BT RIS B IR AN T, 7R S A5ATAN TAERO ISR £, RH
BAHTEOR . AT, WASIHEL K& BoK K S AR A BT A (A
PRt B BEA AN, EREAWEKRFLKEFE TR, -

SO AT (B TP SRR Jm) SR LA S BhRe KI5y, AR BLIERH L TAR R
G3MTe X7 R B A = s T A A S UGS T SRR L),  4iMaxees, B.B.C
ouaBa, WAL EERF AUETRR B AR E RO R, ROl 22

253



FHFHRMERE R ISR, SOWAES T e s S IR BIEE, 12 sl Bt
PRV, BT & —Fh B0 SO E AT,  (E R S oo T B oA v LUHE s —
NRIRA) AR, G5RIFDIEE, (HIFRRRLG HE BN AT R, Kok
EEEACA IR, AN AR AL ROWAREA RS . SN AVIR SR 3R 4,

KR 3R 7 52 LR B F 8 AR TR Fiily & s ARFE, 1% [E CarlTrol
1, Tansley A.G., ZE[ERichardTl.T Forman, {£[EGodron
M. 5, BSOWARHIEFE PR AT E s Rt T E |k, ENALRINIZE, Wk KE
M ZE (BB RS R B G- A B i, ERE BR %, N WEHER R E = b alE
THRSM M K ST TR,

BT BT, R SO AT A SRR FR FR 0T R 45 & F RE S 20 BLAR R
Wik AN DiaE, B W BTt Fe solies JRp o0 An, s WRFEfE BT 5 &
LRI OAT RS R b 2, b2 0.2 BT RSB R FE o+
WL, A ROWER AR AT RFIEFE 25 H R EE SOUE O AT RFIE PR B 4T
FAEA TG —HIRRUE, FRATINF 22982 BE 22 557 Al ek AT 28 3 O A=
SMEE R RBURTE A HE MRS NI, E L2 R 55 sois
BRI AT il

@ B B FRERPD

BB L PR RO 4R 2248 2 B 445 N BE BN 0B 1R AR AY R AR

PD =Y n,;/A

b PD : &fﬁ%gg?ﬁéﬁ ;XN
s RORFSE K EOU B SR s B B2 R B B
A ZEAIFSE DK R T AR B R W B B 2R Y T
PDHIEBER, e bl E,
@) AR 1 S FR JACEN
FN = (N, — 1)/N.

FN @ SRR FEIRK ) SOMARRE BEFEEK ; Np « o BEEE 2K Ne yiFE X
H R AR G- dne /BRI AR ELE ; FNE (0, 1) , 0FRRENTEEARMAIR, 132
TR SE AR,

TR L FR SO S BRI RE RS, SO SR 22 [R] S5 M09 & e, BRI
Wy SRR BE I S A, LR ST R G- foe/ NBER T AR A FEAE,  ARERT HE HO A [R]
A RE G RGN, e RSS2 K E 5 A& ) E 2R,

® 53 B REEFRHN

N; = D;/S;

Ni RSO By B REFR 2K D1y Sl R 1 O RE B2 SO RO
HYEFRFR R 5 Dif LA R A0 5R

—
1n

S
oy SO L RO BEE I A RIFZE Y S T L
SE - AlfA

AFBFFEX R AR 5 Aol B i S .

254



3 B BE R B — SO TP AR [RI B AN R 22 [R] S0 A ) B BORR S, 0 B SRR,
SOM R BES AR B, PRSI ELEG, WTAESKE R A —ERIHI LR

o

@ EZEER i
H = -, Plog,P;

H: ZREMEFRER ; Pi=Ni/Nsm: 5ol 8E: ;

O REME AR BRI ML ST B M0 /D T4 Sl oe B AT 5 BRI, ol
FEMEFE B0 B 2R B PR 2 2 B AR,

® FRFAEEFEED

D = Hpnax +E:.:11PI"!OQZPE

Hma=log, (M): ZAAHENEFRAE D: SIS

A P 5 U S5 RS SR A ke P — o sl 0 5 Lo S5 0 e 38 21 S i i 2
FR AL RS, BN A S R A B B RIAT, (A B R e Sl — ek
DBV, R/ NFRRA A SO RT 5 FeB R/, & sk
AT 5 SRR FE s T — 2k,

® Y5 FEFR T

E= = — X2, P In(P;) /ln (m)

B: W2 EG H FRZFMEIEEG Hnax= BRZHEVERR AR R E.

)2 B RO AR A R oM A E KN Sy B 2 R B, ) R 3A 2
THHRIR, TN F — (AR AN A48 BE RGBS &, Y585 BEFR AU, e 5
KRECFMEUES, IR BEIRKE L AR ATREMEE N,

VLR E BALTREON T 22 8 2 B 5Tl AL AR RO 22 KT K& o #
Tt R E AL IR B R RER T AT, PRt TR 2K IR,

PR BT AR R T L R R R il

255



7 JeREVE ] (um) K14
N 4 | 7
4 2ff; 0. 5~0.
m th: 2.3 |8 6K
YR 6m
/£ (CB
ERS) % Blue: 0.45 -
i 0. 52
19. 5m(n Green: 0.52
adir) 0.59
Red: 0.63 -
0.69
Near-
IR (nfrared) : 0.77
- 0.89
B5: 0.51 -
0.73
3 Blue: 0.43-
1/ Om 0.52 FN
MER=EY Green: 0.52-
J- 0.60
1A /1 Red: 0.63-
B 0. 69
Near
IR: 0.76-0.90
S 2t 0.48-0.71
POT 5 2.5m B | ex
Green: 0.50- | 3%
% | 0.59
yiirs Red: 0.61-0.68
10m(nad Near IR: 0.78-
ir 0.89
M Mid infrared
IR: 20m | (MIR): 1.58-1.75
(n
adir)
4 20 0. 45-
uickb & 0. 90 | ox
ird 0. 3K
61m(nad
ir
% Blue:0. 45—
k2.4 1 0.52  Green:0.52-
4m " 0. 60 Red:0. 63~
adi | 0%
Near IR: 0. 76—
0.90

256



I &= 21 0. 45—
konos B Im 0.90 - 4K
4R
% Blue:0. 45—
Y. 4 | 0.53  Green:0.52—
m 0.61 Red:0.64-0.72
Near
IR:0. 77-0. 88
A S 2ty 0. 52~0
los VN 2.5 | .77 N 6K
m(nadir
)
% Blue: 0.42 -
JeitE: 1] 0.50
Om (nadi Green:0. 52~
r) 0. 60
Red: 0.61 -
0.69
Near
IR:0. 76— 0. 89
L 4 42f4: 0. 52~
andsa : 15m | 0.90 (FN
t—-7 % Blue:0. 45—
Jeitk: 3 | 0.52
Om Green:0. 52—
0. 60
Red:0. 63—
0.69
Near
IR:0. 76-0. 90
MIR: 1. 55—
1.75
Thermal
IR:10.40-12.5
MIR:2. 09—
2.35
D 2 Green:0. 52—
EIMOS | ¥4 | 2m 0. 60 R
-1 Red:0. 63—
0.69
Near
IR:0. 77-0. 90

LR B FTHEICE KSR AL I 2 5 B

EERAEARERELET, ELAZBEFERK, BT BRI BALEHT
AT, RIEER, HERERRER, AIREAGHEL, BRERUIET E
sk ik

257



AcA@S [
o000 |— o000 @
o000 —
m i —
ODoo0oon Dmi‘>DDI:[ 00 |:1‘>
00
oo 00 00 00 O
oD 0o 00 00
o000 —
o000 —

goooogdq— good
gogo

goooooboboobboooud

RIE AT SRR AT R SORARFR AT, Bl TSR0 KA F WA (E 1)
mfETE (E2) , B TE (E3) , HgsuE (B4 , BrEafmE (&5
WrE s R (F6) AR (F7) .

I ¥

L]

| PRES
stk
.
s
[ «m
.

L1

Iulm-

High : 3070

. A ~
.
,
;

» -

~ =
-
: 1 Low & 71 ‘

AR (F2)

b

258



M RMAN
0 an
B e
B i
e
- s

™

HiE S ()

Iy N

ke oy, -
WrE o AmE (&5)

LAPE

s

-
| EERES

B R
U 1 R
e

R
B

— B e
SEEREEER (E(T)
SOWFEEE

BE R s EZ = 1t %
JE ki d T F5 %% ki d
e P FN H

B

259



D

W= 0.19 0. 08 3. 45 0. 45 0.76
W ’ 6 8 7 4

W= 0. 14 0. 07 2. 87 0.41 0.32
W ’ 5 9 3 B)

W E = 0. 00 0. 00 1.43 0. 54 0. 85
W 4 73 5 7 2

=HEE 0.6 0.05 1. 61 0.98 0. 68
R ' 4 2 6 7

HT A 1 0.09 0.01 1.23 0.85 0. 64
= ' 1 1 3 8

o N 78 S A B Y
L 2
j & F R
| ERRE 2
| EUPER
| RIS

Lo R KA T B A SR BT I G T B ISR A, SRt BT
TP BN EERWOR A F RS ), #TZ RO, @ RSIAMEBUF &
PRI, B AT TROBEE 2 2R A EKCE R T T EN IE, 4 Rt e L2 ] 2 544
G ATRR SR IR IS,

FIEE -
PEAAAIE AR RS (ISCR) FOT H AT LLE G MAT 4 IR ER R BIEIEE . OFRAL BT T Fn
LTS 2B R, 21 R IR RIS A E = DM EF LA LUT LA JrETR ErR7K
WA (GHEAFN AR R 2 [ RO ) FRBER/RE LT (R ) o

ST ELESGT IR, BRI ES B o [ kA 2 2 AR IGA /R B (BTREfRviE) , IEfES
[EZ G TER, WTFIEE, MR ARFE @ ok B D a0 ek pi s cfhFl A =
ROHTTEEEAEN R PR, s i AELEMIA O o (A S0, S (R4
DRI, AV RingsRE, DURJEHREAE, X 0 gl AR [E R 53 A AL B R
(FEAEITC) AOZ R, M B ROME X BIFIEE, & ol LUEE MBS Ta A AT S Fn e R 5y
Scqrdl, M EEFNEAC SRS 1 AR,

FIEE -
PEARANT AR 221 205 — N HERYSS ), AREARATREE X0 H M — SR BRI — A4
HARHINE BT bR, ERBH/RTARNER, RRd@al e, BE= i, &K
E, B A 2R e TR R D R, 1B RRE TR T, TRRR
FPE T R RO A LAE SR, BORFR B S22 i v T RS I 2%, M T AF R P TR £k
BEA N, BORHA BY TR R S 2& 1) re T AN 35 s T2 (R (R R Bk RS i o, 1A

260



FFABTRTYNILA G T LLEA BRI BT, BB/ R TN a0 EnS & ok — P roflT
W, DIRHT P SRR SR ZE RN R OK ) & Bt ) S ST Al R B T e 57 R 5 1 )
o BT HEIRIT A FH AT i AR B W R rA i e ST EHSRER, /R B A D e R e i
SN % Hi X A M 2 BB 22 i — DN BRI AT A

B ERHSAIARE, MI5E50{ZET, XEURTRENKLE B, B E &£
MR ErRnApE e BT A, M /RE TR St E s b, A Am ek
HIMERE, FARREARKE, mpE, EIRETHEFGE, DURRERER, BARFnSE
EHE W5 ), FABAEMEFERS (ESCRITO) WIHEZEN, ZFRFFTA XERES
e 3 e A0 R R 8 B T H

e DA R AR R By, A A B MF EE -
VEIEFND R BIAE T, AR A B e, S8, ERNRCTA) OIS
HrflZg, N{EEPRTEE ST, REMALE, SRt hgE, mHlE T, K2 g
g7 DM XA BB, Oy TS AR AR B B, BEAA IR — N EORAR [RIRY I
H G- AR RIFE S,

(&8 73 M3 22 10T 281 FID 8 O 2k BR AT 55 AR 19 HE 2080 ARk CL4R il B, 3X SRR 481 i@ it
FURTANILA, AR SRS BT A, FobfR/R LR, B AT EES & s lr E RO R & v
, FRER AN A BT A RO, SRR UN G FI LAY (RO Ak B B AR A R
PR AR AR S BA RIREIR A 1, X IR )78 ARV A Ay (5]
MEE, HAMERIEISSOFEEMN/ M M— NS, i BHIENEKEEIEITE,

18744F, MEERLFEIRZNHIEERIEIEE -
IRZRAMAT sk B ARt ILAIE TiZ RO R, 1251 H #Y S5/H Stepan Baranovskii 548 : “FIEE -
IRIFINEE B PR B = AR BRI, IR T 22 m A S R X BAl 15 7R EERY B
Kk, —HEBRSETR AR, BTEARR, JEERI 22052 BRI A, R
AR B BT IR T AR S -
FHEcEER), ST, SR, RN, B R e RO 5k [6]

B2 B a7 [E 7 FR AR 28— S R B BRI R TN IR ORI, R HEIR B A TG
HIEE R sepk - B AT - PR{AFNT RS GBS B Turk-
Sib) , XEERKELHIME AT, (AR e — ], TRIERE S0 S vn Bl AT SE
SR AR B K[ A rE AL 1) TR AT B B 2R BHLRY,

24 IE, Ry E AR AR, PR S ENEE, SN EREE
BERTE—EE, EHAIEHET:S BHIEZHWEEEI P, BEARTE ErY1509NI4F+8
o FFAEPEHX AN OBy At BEr, UUETRITEZR EA B O ERR) 3=
BLEETT AR
RRNZZpr LR (BRIR) FIAPR (ERK) Z[EIHIER, PEAAFINT 2015 [E A FIR H
2 S q L IVATREOEy e

it

A TAESRIA D A8 = Y 42 (10-03-00855a/G) Frfk B T FE R 7% £5 4 (12-06-
00310, 13-05-12011, 14-07-00920)H 3 ¥,

e Z PN

1. Shcherbanin, Yu.A., The Foundations of Logistics, Moscow; Unity-Dana, 2007 [in Russian].

2. Shustov, A.V., There Will Be More Blood in Central Asia Than in Egypt, Postsovet, Blog “Central Asia”,
2011. http://www.postsovet.ru/blog/asia/67890.html [in Russian].

3. Korolev, S.V., We Will Feed Asia, Chestnoe slovo, November 11, 2009 [in Russian].

4. Goncharenko, S.S., The Strategy of Russia — 21« Century: Transport, Economy, Integration, Security,
Proc. Intern. Scient.-Pract. Conf. on “Eurasian Space: Priorities of Socioeconomic Development” (May 12, 2011,
Moscow), Moscow: Izd. tsentr EAOI, 2011, vol. 1, pp. 200-209 [in Russian].

261


https://kias.rfbr.ru/Application.aspx?id=4854396
https://kias.rfbr.ru/Application.aspx?id=7227240

5. Pavlovich, M.P., Imperialism and Struggle for Great Future Railway and Sea Routes: (Concerning the
Question of the Reasons Behind the World War), 4« Edition, Leningrad: Gos. izd-vo, 1925 [in Russian].

6. Baranovskii, St., Indo-Volga Railroad, Niva, no. 34, pp. 536-539 [in Russian].
http:zerrspiegel.orientphil.uni-halle.de/i53.html; http://www.ruzgd.ru/indiya_volga.

shtml.

HIGH RISK ZONES ON FLOODS AND LANDSLIDES DISASTERS IN RWANDA

NSENGIYUMVA J.ean Baptiste' , Habiyaremye Gabriel®

1. Ministry of Disaster management and Refugies Affairs, Directorate of Research and Public
Awareness, Kigali Rwanda
2. Institute of lay Adventists of Kigali, Department of Emergency and Disaster Management
PoBox6392
Abstract

Disaster risk management as an issue at stake worldwide shifts its emphases from post disaster to pre-disaster
phases. Management activities required in pre-disaster phases, such as risk assessment, hazard identification,
preparedness or preventive and mitigation measures needs detailed information about hazard characteristics, social,
economic, structural vulnerability and capacity. That information is not usually available in many different
countries, as it is the case in Rwanda. Based on the international experiences and practices, knowledge of disaster
prone areas can be assumed as an alternative for detailed information acquisition, thus contributing to effective
disaster risk management.

Identification of disaster higher risk zones on floods and landslides, can lead to better understanding of
disaster risk and putting in place measures for risk reduction. Consequently, as Rwanda is prone to natural hazards
with lack of adequate information that is essential for effective disaster risk management, due to limited scientific
researches; this study aims to address that gap. The results revealed that some areas of the North-Western parts of
Rwanda are highly prone to floods and landslides, namely Burera, Musanze, Rulindo, Nyabihu, Ngororero and
Rubavu Districts. This is aggravated by some triggering factors such as steep slopes, soil types, heavy rains, land-
use Practices and others. Intensity and frequency of disaster events vary from district to district and this
geographical dispersal confirms the non-spatial clustering (as confirmed by Moran’s I analysis) of risks due to
uneven level of Disaster vulnerabilities, coping capacities and available hazards whereby lack of normal distribution
of hazards all over all Districts.

Keywords: Disaster, Risk zones, Floods, Landslides, Hazards

DISASTER RISK AND CAPACITIES ASSESSMENT IN THE NORTH-WEST PARTS OF

RWANDA
NSENGIYUMVA J.ean Baptiste' , Habiyaremye Gabriel®
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Abstract

The Republic of Rwanda is located in the Great lakes region of the central Africa. This landlocked country
has historically suffered from periodic natural and manmade disasters, mainly in the form of droughts, floods and
landslides impacting the agrarian economy and the country’s efforts towards sustainable development and poverty
reduction.

Vulnerability to Periodic natural disasters is a long term concern. The study therefore aims at conducting an
assessment of disaster risks, vulnerabilities and coping capacities in Burera, Nyabihu and Musanze Districts affected
floods and landslides in order to put in place mitigation strategies for disaster risks. Different methods and
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