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Using open-source GIS to support REDD+ planning

HYB-bIH OlMH XOMCA0AN, AOPOUTAOOC YYAINTIN XYNIMMKUUH XUWH sarapantbir  Byypyynax xetenbep
(UN-REDD) Hb xerkux b6y opHyyZAand Xy/J3MMKUAH xuir Byypyynax HYB-blH XaMTblH CaHaauuara tom.
JHaxyy xeTenbep Hb HYB(UNDP), AdanxuitH XyHc, Xegee ax axyiH bairyynnara(FAO), HYB-biH 6airanb
opyHbl xeTenbepuiiH razap(UNEP)-bIH Xy4MH Yadan, MIPraxkUNTHyyauur tywmnrnsad 2008 oHbl 9 capaac
XOKUXK Oy OpHYyyaan OWMH  XOMCAON, [AOPOMTAOOC YYAINTIA  XYBMMKWUMH  XWUUAH  SArapantbir
6yypyynax(REDD) TeCcnMiH YHOICHWUIA XeTenbepuir 60M0BCPyyax, X3P3MKYYAIX34, O3MMKASM Y3YY/9X
30pWITOOP YW aXKuaiaraaraa 3xacaH 6unaa.

HYB-biH Baitranb opuHbl xeTenbepuitH rasap(UNEP)-biH [d3nxuiir xamraanax MoOHUTOPUHIMIMH Tes(World
Conservation Monitoring Centre -WCMC) Hb BMONIOrMIAH TOPON 3YUAUAH YHINTIIHUIN MIPIIKANNH TOB
berees ONOH YACbIH 3acrMAH  ra3ap XOOPOHAbIH 6Galiranb oOp4yHbl  bGalryynnara tom. YyCraH
6airyynaracaHaac xomwxun 30 KUAUWH XyrauaaHa 3pAsm WUHXKKMATII, cyaanraar 6oanoro 6onoscpyynax,
604UTOMIOOP X3IPIMKYYNIXIL, 30B/IOMK OTOX AXKUATAN XOC/YYNaH TYNLUITIINK UPAI3I.

BanacaH: Corinna Ravilious, Stephen Woroniecki, Tania Salvaterra, Yara Shennan-Farpon
3oxuorumiid apx: UNEP

30XMOrYnitH 3pXMAH acyypan: DHIXYY rapblH aB/arbir CypranTblH 60/0H awruiiH 6yc 3opuaroop
Tasapxan AOTOP 3X YYCBIPMIT 3aaraaf, aluraax, axvH X3BJIXUMUI 36BLUEOPHE. XapWH 3YpPrumr axuH
aWwuriax4aa 30XMOryooC 36BLIEeP6es aBax laapasaraTan. Xyaangax, awur 010X 30pWIroop aluuriax
Toxuongong UNEP -uiiH 3eBweepnuiir 3aaBan asban 30XMOHO. fiMap 30puaroop, Aamap 6yTasargsxyyH
raprax ra 6aliraar 6uycaH 3eBlWeepannH xyyacbir Director, UNEP-WCMC, 219 Huntingdon Road,
Cambridge, CB3 0DL, UK. racaH xasraap UNEP-WCMC -uitH 3axupang, aByyHa.

Tatransan: dHaxyy buunr 6apumTbiH aryyara He UNEP, uB3aH TaTrary GanryynnarelH 60a10r0 60/10H
pPenakTopbiH Y331 6041bIF UN3PXUNNZ3TYM 6ONHO. 3oxMorymg, 6ONOH 3H3 6uuur HGapumTaHZ OPCOH
matepuan, untranyys He UNEP 60/10H wB33H T3Trary 6airyynnaryys, pefakTop, X3BA3rY TajblH Y33/
604/bIr UN3pXUIAN33ryh Bereen anuBaa y/ic OpPOH, Bycas XyyauhH 3TrasguiH Xyyab EcHbl 3pX, a/MBaa
COHMPXOJ, 3pX aLIrMiAr XeHaeery 601HO. IHaXyy rapbliH aBnara AOTOPXM MaTepuan, XxamaaTan XyyauiH
aTrasg UNPEP-33c v/ xamaapanTait 60/1HO.

Bug, Ta BYrouiiH caHan, WYYMKUIT TaaNamMKTanraap Xya133H aBax 60/ HO. IPX3IM YHLIUIY Ta BUAIHTIN
ccb@unep-wemec.org xasaraap xonb6oraox 6010H caHan LWYYMK, XYCINTI3 ABYYMXK BOMHO.

3x cypBanx: Ravilious, C., Woroniecki, S. and Salvaterra, T. (2015) REDD+ -WiiH 0/10H TasiblH Yp aLUruir
O93LUYYN3X, XIPIMKYYN3X LWMIAABIP rapraxag, OpOH 3allH M3A33Anuir awwurnax He: Lat papaancaH
pacranyya: QGIS 2.8-1 awumrnaH 3X Hb HI3AATIM NPOrpammbir aHxaH waTHbl cypranT: UN-REDD
xeTenbepeec 6a1TraB. 2015 oHbl 10 ayraap capbiH 26-30-Hbl 64pYYA4 YNaaHbaaTap XoTHOO 6oacoH QGIS-
WMH XamTapcaH CyprantaHA, 30pWy/XK 3HIXYYy rapblH asnarbir 63nT1raB.UNEP [danxuiiH xamraanax
MOHUTOPUHIUIAH TeB, Cambridge, UK.

Tanapxan: bycag opHyyaasn REDD+-uiiH TeneBnenT, X3parkyynax 6oanoro 6on0Bcpyynaxag,
O3MKNATM Y3YYA3X 30PUAT00P 3X Hb HIIATTIM TMC-r almrnax YMrnsanssp XMMcsH cyprant, CEMUHAPbIH
MaTepunan, yp AYHT 3HIXYY rapblH aBaara awurnacad 6oaHo.
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1. Opmuumn

REDD+ Hb HYypC XYY4MIAH XWIMH33C ragHa bycaf ONOH TanblH yp awurtaih. Muwss Hb, GUonornitH
TOepes 3YWUAMUI Xamraanax, YCHbl X3P3r/a133r 30XWMUyyNaX, raspblH 3/13r4314 XSHAaAT TaBWUX, MOZAOH
OyYT33rA3XYYHUIT Xs13raap/iax 39prasp OMrooc y3yy13X aIKOCUCTEMUINH YIAYUATIIHWUI atoyaryn 6angnbir
XaHraxag caliHaap Hesiee y3yyaH3. OpoOH3alMH AyH WWHXWUAMAT Xuix REDD+ uMKAH  yp awwr,
Tyxain6an, REDD+-UIAH YN axknnnaraaHbl Henee ux 6arx 6yc HyTrMMr TOrTOOCHOOP BMONOTUIAH Tepen
3YWANIAH XaMraananTtbir CalixKpyy/ixK 60/10X tom.

Bairanb opuHbl atoyary 6ananbIr XxaHrax, 00H TajblH YP alWrvir A433LW/yyaA3X acyyaantan xamaaTan
M333/1MAH 6aruag opoH3alH AYH WUHXWATD XUNX34, 39X Hb HI3ATTaN TMC-miir awmrnax 60aHo.

39X Hb H3ATTIN TMC Hb nM3eHUM Galxryi Tyn 4YeneeTsM aluMrnax, eepysiex, XamTpaH alurnax
(http://opensource.org/licenses) 6osomsKTON. MIAMA, 3X Hb HI3ATTM MPOrPamMm Hb TOFTBOPTOM
YadaBXMMUr 61 BONTOX, CAHXYYTUIH BONOMMKIYIA ONIOH M3PIIKUATHYYANMH XyBbZ, ©PreHeep alumriax
bonomKuiir erger.

DH3XYY rapbiH aB/iara Hb 3HTUIH TOOH aprbir alUUIAaH XePCHU TOrTBOPTON Bainaan 60JIOH XepCHUN
3BAPINMIAT XA3raap/iaxad, OMH ay Xonborgnbir YHIN3X 3yparnanblH aprayianbsir xaHrax 60/Ho. JH3
KULWBIHA, ay Xonboranbir yyablH Hanyy, Xyp TyHagacHaac xamaapax ¢yHKU 6aianaap yHanax 6a
AanaH, yc rax M3T XepCHUIN 3BAP3/A, COPreep HesieenceH bank 600X rosbiH agar 6anraa scax MeH
yyxan. Muwsasnbsn, ol Hb Xyp TyHaZac UXT3M ary, Hanyy 6yxuii XepcHWM TOrTBOpTOM Ganpang yyxan
YYP3r ryiusTrax 6a sH3 Hb ro/iblH aZiartaa L3B3p YCHaac TOBUMH XYH YHA33/13X, YCaH LaxXuaraaH cTaHl,
6ONOH YMIAYYN3MY 3aM X M3IT Yyxal yp awrvnr aryynHa. WM OyH LWWHXKKMATIS Hb Aapaax
acyyntyyaagn xapuy erex 6onHo. YyHa:

> XaaHa ouryit 601CHOOP 3BAP3/, YAMaap TyHaAaCKWUA YYCCOH BailHa — XaaHa 3H3 Hb 4yxan
6aiHa?

» XaaHa xagranargcaH 6yloy HOXeH CIPrasrAcaH O Hb XepCuir xaaranax/TyHagacwuaTbir
baracraxag, Yyxan yypar ryiuasTrax 8a?

OVH WUHXWAMSM AaBXuyyiax aprbir aWwuraaH Xminx 6a gyHAasxK Xyp TyHaZacHbl (KUAWMIKH AyHAAXK
3CB3/1 X3PB33 36BX6OH UYMIWMISM YAMPAbLIT awurnax baliraa 60n To40pXxol capyyablH AyHAAXK), Hanyy
00JIOH JanaHrMIAH caB raspblH M3433 Hb OMH M3A33T3M HIITrarasX yyccaH 6aiiHa. BosioBcpyynantbir
OYHOQXK Xyp TyHagac 60/10H HanyyrniiH 3 aHruTai (6ara, AyHA, vX) HIF AaBXparbir YYCraxas, OpoaLoHo.
BuHapu gaBxpara Hb OafaHrMMH caB rasap 6airaa acBa/ HGAMXIYMraaC YYCH3. DAr3sp Hb  HIMINT
baranaap HartrargsHa. Hanyyruiin 3 advrm (1-3), ayHAaxk Xyp TyHagacHbl 3 aHrm (1-3) 6onoH
OanaHrvMiiH caB rasap 6aviraa acean 6avxryi racaH 2 (0-1) yTryyaas YHASCA3H rapantblH XaMIMiH UX
yTra Hb 8, XamMrninH 6ara ytra Hb 2 yypaac 7 aHrMTam 6aiHa. 94ra3p aHrnym Hb XOPCHUI TOTTBOPTOM
6aingan 6010H XEPCHWUIN 3BAPINMIAT XA3raapnaxad oiMH 6010MKUT ady xonboraabir 6araa uUx xypTan
WUN3PXUIANHI. XaMIMAH eHaep yTra Hb oW balxryii byloy AoponTONA 3BAPIAUAH XaMIUUH UX Heneer
WN3PXUMNHI. DHIXYY aprag, UrHIATUIT awurnaaryi 6ereen Mx xyp TyHagac 60/10H 3ry, HasyyruiiH
XapbLUaHryi a4y XxonborfonTol. IHIXYy apra Hb KULWI31631, XOPCHWM Tepen 33par HIMINT
[AaBXparyyablir HOM3X 3aMaap Laawung yiam caixkunpy 6onHo.

AOyH wuHxnnraar QGIS-c byxang, Hb AByynax 601084 mall 0/10H 6onoscpyynantbir SAGA (System for
Automated Geoscientific Analyses)-uiiH TMC-MIAH X3p3rcAyyAUWr awnrnaH XMngar. XaparnarymiH
KOMMbIOTEP A33P 3aPUM X3PITCaN aXkUANAXryih 60n TyyYHUIT wyya SAGA 433p aXKUAYYIK 601HO. Uiim
Toxmongong Xascpant 1-g 6ariraa SAGA-nitH TMC-nitH MHTepdENCUNH TOMMBbIT Y333P3A.
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2. XepCHMM TOTTBOPTOM 6alaaj 60JI0H X6PCHUM 3BAPIJIMUT Xsi3raapJiaxas,
OMH a4 X0J100T 01

2.1. Ma33H/ TaBUTrJax Maapajaaryy/,

Japaaxb Laxnm xyyaacHaac 3 apK CEKYHAbIH frax Yagasap 6yxui 6ypaH byc ayypraracaH hydroSHEDS
DEM m>433r TaTHa:
http://hydrosheds.cr.usgs.gov/datadownload.php?reqdata=3demg

3 apK CeKyHAbIH M3433 Hb 1 rpagyCbiH X3C3r y4paac COHMPXCOH MYKMUIAH XIMMKIIHIIC XamaapaH 1-33c
OJ/IOH X3Car WaapaaraaHa.

BypaH 6yc ayyprargcaH DEM Hb magaaryii xacartaii baixaap eepunnceH (eepeep x31631, Tom
X3MX33HMI ycaH ragapra). DEM-a maa33ryii Xxacar 6aix Hb YPrasKUACIH YPCrasibiH ragapryy rax mat
YCHbI BYT3rA3XyyH raprax aBaxag, TOM acyyaan yycraHs. Minmaac 6ypaH byc Ayyprax yin axunnaraa
Hb HydroSHEDS-4 ypraaxuncaH DEM rapraH aBaxag, awwurnargaHa. YprakuncaH DEM Hb TyyHA
X3P3rN3X HOXLIMIAT UN3PXMIICIH TOOHYYAbIT aryyaHa (e.X. Ham LOp ra3pbir 6ernex, ropxXxmMHbl WaTanT,
3a4rai ycaH ragaprbiH ryH). HexuenTai yiin axunnaraa Hb ax DEM m3aga33Haac eep balix 6a 3H3 Hb yC
3alinyynax YNTrN3IUAr 0S1I0X00C 86 X3P3rnaar bypyy y3yy/aK 6010x TanTai.

***AHXAAPAX 3YWU/1*** HydroSHEDS m30332 awuznax yedss 0op dypocaH OyH WUHM#CUA2332 Xulix
6a 6ypaH 6yc 0yypz3z20caH DEM 3aaean awuznaz2dcaH balix écmoli.

> 30 apK cekyHa byxuii xyp TyHagacHbl WorldClim mapgaar ESRI rpug daitn 6aiianaap
[Aapaax LaxmMm XyyaacHaac TaTHa: http://www.worldclim.org/current. 3Haxyy M3433 Hb

OANXUIAH BYOY TOM X3M¥K33HMUI raspaap aBax 6010MKTOM. [31XMIAH Xyp TyHaAacCHbI
M3/,33 TaTaxag, oviponauooroop 700MB 6os10x 6a 12 capbiH rpua Mmaass baiHa.

»  [JanaHrviiH M3433r Aapaax Laxmum XyyAacHaac TaTHa:
http://sedac.ciesin.columbia.edu/data/set/grand-vl-dams-rev01

L133px #UW33HO 03aXxUliH M3033 balix 6a xapeas unyy caliH M3033731 baliean xanbapxaH
opnyynx 60sHoO.

2.2. PacTep 60/10H BEKTOP M3/133HMH AaBXpara 63/ITrax

2.2.1. DEM-UiAH X3CTMHII H3r pacTep M3JA33TI3U HMIJIYYJI3X, COHUPXCOH My>Kaap
TacJax

AxHull ye wamele QGIS-ulin GDAL Hulinyynax ¢pyHKyulie awuznaH eyliyamesrs. MeH DEM-uliH
Xxacayyoulie xammao He Hulinyynax eep apea balioae 601084 DEM-uliH xaceyyouliz HUlinyynax
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A84a0 an0aa 3aax 6atizaa myna SAGA-uliH Hulinyynax “merge” ¢hyHKY33C mamean3ax xapsamad.
SH3 Hb DEM-uliH xaceyyodulie caliH Hulinyynoaeayli (xaczyyouliH xoopoHO 1 nukcesnb yn033032)

./ QGIS 2.6.0-Brighton M — a. QGIS Ha3H3.
Project Edit View Layer Settngs Plugins Vector Raster | b. Add raster data 6ytoy pactep m3433 HIM3IX
M B L [ @ o TOBUNYYpbLIT Aap
oo — c. Hydrosheds void filled DEM folder
.&. [ & CE f&x g o
donpgep pyy o4oon 3XHWIA pacTepbir HIM. IArasp
¥ oo mweat I magas Hb ESRI Arcinfo-uith rpua, dopmatrait yupaac

Fnd B E |vien 2

QGIS-g HaM3XWIH Tyna rpuaguiiH Tycpaa 6aliraa
—a dongept opx wO001001.adf dainbir aB (3H3 Hb
XaMTIMIMH TOM X3MX33Tal daiin)

Y
g
2,
r — - B
f :E Open a GDAL Supported Raster Data Source
[#]  — o om— WP R
R ) . « Kenya » soilerosion » DEM » n00eD30_dem » n00€030_dem o |: Search n00030_dem
Organize - MNew folder = - ®
% ¥ Favorites Mame Date modified Type Size
@ M Deskiop || dblbnd.adf 18/11/2014 16:13 ADF File 1KB
|8 Downloads | hdr.adf 18/11/2014 16:13 ADF File 1KB
% ] Recent Places 2] metadata 18/11/2014 16:13 HTML Document 20 KB
=] metadata 18/11/2014 16:13 XML Document 11 KB
4 Libraries | prj.adf 18/11/2014 16:13 ADF File 1KB
% @ Documents | sta.adf 18/11/2014 16:13 ADF File 1KB
&) Music | ] vat.adf 18/11/2014 16:13 ADF File
,{: [&5] Pictures || 001001 adf 18/11/2014 16:13 ADF File 44,673 KB |
V‘ B videos | wOO0L001x.adf 18/11/2014 16:13 ADF File
-
E3
il Computer
&L, Local Disk (C3)
f! Metwaork
18 ADMIN-PC
File name: w00100L.df - [Anfiles ) -]
l Open Ivl [ Cancel I

d. Open gapaxag pactep ¢akn Hb aryyarbiH XYCH3raHA, rapy MpH3.

e. QGIS-g 6ycag 6ypaH 6yc ayypraracaH DEM pactep mMagasHyyAUNT HIM (COHMPXCOH MYMKUIT
6ypxcaH) a-aac d ye waTyygbir gaBTaHa.

f. Byx mM3433ras HOMCHWI gapaa TOBYJIYYPbIT AaPXK OYranir xapHa.

3ypauliH UoHXOHO byx 3ypauliH xaceyyd xamm 2apy upax ba dapaaxe 3ypazmali mecmal
Xapaz20aHa.
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Project Edit View layer Settings Plugins Vector Raster Database Web Processng Help

DEERER OS2 RDPLARR = @ BN
4 B ‘—:‘ Z I = abe abg abgl (abg lcsw
8 Fnd B B viewn 2 % ¥ e mteact By | More
Layess (=] Processing Toolbox [&%]
\ = v@E @A Search...

£l Recenty used slgoritms
Merge

- & Clip grid with polygon

- & sink removal
&% Buffer by percentage [2 geoalgerithms]
- &% GDAL/OGR [34 geoalgorithms]
[y GRASS commands [168 geoalgorithms]
£ o Models [0 geoalgorithms]
£ @ orfeo Toobox {Image analysis) [82 gea...
B # QGIS geoalgorithms [85 geoalgorithms]
B % SAGA [227 geoalgorithms]
& [ @ Seripts [0 geoalgarithms]

£ 53¢ wo01001

% S8 woo))
126
i 2489

% w001001
1047

@

i 1753
= w001001

B w001001

@ Sro0889xsN5)

Advanced interface i\
Scole (111,940,548 | = (®|Render  £psciaizs [ )]

30.48,10.37

17:09

S B
B® ¢ mm

g. [Hapaa Hb QGIS A33p C/AHUPXCOH MYMMMHXaa BEKTOP AaBXparbir HIMH3 (©.X. YACbIH XWn),
rasapsymH KOOpAMHATbiH cuctemp, 6airaa acaxuir wanraapaih (e.x. EPSG 4326). IH3 Hb
rasapsyiH KoopauHaTag, 6aliraa DEM pactep mMa43ar Tacnaxa awuraargaHa.

(Yuup Hb QGIS eep eep npoeky00 balizaa M3033HYyOmMal axcunnaxc yadaxayli)

h. Processing toolbox LOHX 433p merge rax

Processing Toolbox
BUUNK BerHe. |mergel
i. GDAL merge tool g33p 2 gap. \E:
j- [OapaaruniH OPOANTbIH AaBxparbir 5 e " oalgorithms]
COHIOXA00 HUWAYYN3X K byl byx DEM =B Vector general tools

e ¥l Merge vector layers

X3CrYYA33 COHro.
k. TapantbiH dongepT oumKk WKH3 gasxparaddem_merge_dd.tif r.m Hap ery xagran.

Selectall

Clear selection

Input layers
3 elements selected

Grab pseudocolor table from first 12 Toggle selection

Layer stack OK

Output raster type
Float32

Qutput layer

C: fforworkingSession foutputdd /dem_merge_dd. tif

| Open output file after running algorithm
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m.

v

pUA Hb BYX X3CTYYAUNT XaMTag, Hb HUINYYACOH Balianaap cyganraaHbl MyKUIAH

apyynax 6a aryy/rblH XyCH3IT3/, H3PA3C3H rapanTbiH Aasxpara rapy upHa. QGIS
AMap Y CYy43p HIMIXTYM yypaac caHaa 30BOX X3P3rryi.

Layers
M = F @ @ [

HHAHDINSNMS

%
‘\j" < w001001
8 2
1052
E Ww001001
223
2054
wi01001
..... w02
..... 1557
Japaa Hb processing toolbox LoHx A33p clip raxk buumx Processing Toolbax
XanHa. |di|:||

GDAL Clip raster by mask layer g33p 2 gap.

EI E GDALOGR. [34 geoalgorithms]

OmHex ye wataHa DEM-uiir HUMAAYYAXK YYCracoH
Y A Yy Y¥ ; CI||:|raster byextent

aryyarbiH xycHarrag Output layer rask opcoH opoAnTbiH
bannbIr 3aax erHe.

CoHUpXcoH MyXuiiH aypc dQannbir Mask layer n3sp E, 7 q:;15geoa|gonmms (55 geoalgorithms]

3aa¥ OrHe e.X. 9H3 XuwWw3sk A33p outline_dd 6yioy 1+ Vertor avertay fanik

YNCbIH XWUJIMAH NOJINUTOH.

r | ] ™
. Clip raster by mask layer g

Parameters Log Help

Input layer

Output layer [EPSG:4326) - :]

Mask layer

outline_dd [EPSG:4326] -
Modata value, leave as none to take the nodata value from input
none
Create and output alpha band
Keep resolution of output raster

Additional creation parameters [optional]

Output layer
C:/fforworkingSessionfoutputdd/dem_aoi_dd. tif E]
¥ Open output file after running algorithm @ I
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r. TapantblH GONAEPT OUMIK LUIMHI rapanTblH AaBxparaa 3H3 XUW33HUI agmun Dem_aoi_dd.tif
3% HIPJ/I3H Xaaran.

s. Run gap.

t. LWwuH3 rapanTblH AaBxpara aryyarblH XYCHIITIHA rapy MpH3. Bycaa paBxparyyabir COHroaryii
36BX6H rapanTblH AaBXParbIr Xxapaxas TyXallH COHMPXCOH MyKaap TacnargacaH 6anHa.

@ [Find H view 2§ ! ©2 mteract [y | More
Layess
Vo=@ @0
N
@ 2194,07
a B iOutput layer
ﬁ -32768
a8 424,26
a x outline_dd
B w001001
q} 4
165
B iwDDlDDl
¥ 125
2489
% B iwomom
1047
=72] 1753
9 B w001001
07
£ 3017
AV [= iwooiom
394
1436
A |2 iwDDlDDl
st
22
1052
B iwDDlDDl i
223
2054 @
= | B wooio01

Identifv Results | Avers

a. COHMpPXCOH MyxuitH aypc dannbir Mask layer g3sp 3aa’K erHe e.X. 3H3 KWUWI33H [33p
outline_dd 6ytoy yncbIH XWUAWIAH NOAUTOH

¥ Clip raster by mask layer “_ / @

Parameters Log Help

Input layer
Output layer [EPSG:4326] - I}
Mask layer
outline_dd [EPSG:4326] -

Modata value, leave as none to take the nodata value from input
none I
Create and output alpha band i

Keep resolution of output raster ||

Additional creation parameters [optional]

Output layer
C:fforworkingSessionfoutputdd/dem_aoi_dd. tif E]

% Open output file after running algorithm

KD

Run Close
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b. QGIS Hb rapanTbir 2 Xaparcnaap Ayyaax Ho
TUIAM Y TOXMPOMMKTOM BULL yupaac IXHWUI
rapanTblH AaBxpara A433p XyaAraHbl 6apyyH

L Zoom to Layer

Show in overview

=
A 'ﬂ Z Best Scale (100%;
ToBUMir gap Output layer>> datasets>> y pomitclbstseals (100%)
. (%] Stretch Using Current Extent
Propertles R & Remove
c. lapanTbiH gaBxparaac AaBxparbiH 3X yyCB3PT o L EUF‘L"C“ES .
et Layer Scale Visibility
6airaa HapUIT aBY AaBXxparbiH HIPUIAT CONb. Set Layer CRS
. @ Set Project CRS from Layer
©.X. 3H3 }KULW33H A33p dem_aoi_dd @ i
d. YyHuiir 2 gaxb rapanTtbiH AaBxparag, 4aBT. @ Save As Layer Definition File...
, Rename |
4 v opers- oo oo S e
x cenerdl w Layerinfo
Layer name J displayed as | Output layer
Layer source | C: fforWorkingSession outputdd/dem_aoi_dd. tif
Columns: 9596 Rows: 12108 Mo-Data Value: nfa
W Coordi§ate reference system g
l Histogram EPSG: 4326 - WGS B4 Specify...
| {i Metadata
v Scale dependent visibility
€. AryynrbiH XyCH3IT Hb Bapyy rap Tang, Layers
3aacaHTali MKW TeCTai xaparaax 60/Ho. m o= Y @ @ [
dem_aoi_dd A E
; -42.306
2134.07
3 dem_merge_dd
-l 3278
Pk 2424.26
outline_dd
= woo1o001
2.2.2. Xyp TyHaJacCHBbI pacTepbIr COHUPXCOH MY>KHJ, HIMIX
a. Add Raster layer ToBunyyp 833p gap 12 capblH Xyp TyHagacHbl pactepyyabir QGIS-4, Ham

b. Msgs3 6yp A33p Xy/AraHbliH 6bapyyH TOBUMIT Aap >>Layer properties coHroxx General Tab

[33p AP AaBXparbiH H3PUIAT conb ©.x. prec_1.

W Layerinfo

w00100
Layer source | C:YUsers\corinnar \Downloads\prec_30s_esrilpr 0100 1.adf

Columns: 43200 Rows: 18000 No-Data Value: -32768

Layer name displayed as | w001001

I.ﬂ Transparency
ﬁ Pyramids

| Histogram

w Coordinate reference system
EP5G:4326 - WGS 84

€D Metadata

v Scale dependent visibility

i sy
| | Maximum (o)

(indlusive) #=

Minimum

(encrmive) 4= [1:100,000,000 I

| | |

current

Restore Default Style Save As Default Load Style...

Cancel

Save Style...

Apply Help
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.
c. YyYHuur xyp w
TyHagacHbl 12 pacrep ':
6YpT AasT. (Prec_1Hb E
1-p cap, prec_12 Hb ) JE
12-p cap rax maT) @ |:
@ (oot
@ M.
LR ey
9 | muw
& N EE
Vool g ot
=! dem_aoi_la
B W=
2.2.3.
a.

process COHro.

Processing Toolbox

dip

CaprH XYPp TYHAJACHBbI pacTepyyAabIir 6aruaap Hb TacCJ1ax

GDAL Clip raster by mask layer g3ap xynraHbiH 6apyyH ToBUnyypbIir gap Execute as batch

) Recently used algorithms
: % Clip grid with polygon
L Clip raster by mask layer
== E GDAL fOGR. [34 geoalgorithms]
= [GDAL] Extraction

Pde mp Clip raster by extent
i Clip raster by mask layer

. Eiﬁrl e

Execute as batch process
ILrendering €5 107 outputs

b. 3xHuWI oponTblH gasxpara A33p papx Select from open layers pnapaas xyp TyHagacHbl 12

.
pactepaa COHro. ; Multiple selection A &Iﬂ
-~ } - - — idem _aoi la Select all
1(: Batch Processing - Clip raster by mask layer % prec i
: prec_ﬂ Clear selection
Parameters Log Help x prec_l 2
. prec_. Toggle selection
Input layer | Mask layer X prec 2
I = % prec d
Select from open layers % precS
Select from filesystem % prec6 ==
=Y ® prec]
T ®/ prec_8
I ® prec 9
slope_aoi_la

C.

AxHuin Mask layer n33pa3s select from open layers gap:, rasapsyiiH KOOPAUHATbLIH CUCTEM,

6airaa COHMPXCOH MYXKUIT Aypc dainnaa coHro. ©.X. aH3 KMWa3H 33p outline_aoi_dd

(0

Select all

X ioutline aoi dd
outline_aci_la
water_bodies_la

Clear selection

Toggle selection
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j-

k.

Column heading Mask
Layer pg23p 2 papx,
outline_aoi_dd
dannbIH 6araHbIr
aBToMaTaap
cyypuayynHa.

IXHUM rapantblH
JaBxpara [33p Aap,
rapantblH bonpept
o4yoon alnblH H3p
033p _aoi.tif raxk 6uu.

Save pgap.

Y3YYA3ATUAH  yTrbIr

—

Organize *

Mew folder

‘E—-.__J Recent Places  #

- Libraries

Name

@ Documents

é Music

[E=] Pictures
B Videos

. Comput:

&, Local Disk (C:)

File

er

-

Date modified

Mo itemns match your search.

LAl

name: La oi.tif

Save as type: ’TIF files(* tif)

“ Hide Folders

HeX [33p Aap*K, OpPOoATbIH AaBXparbIr allMraax y3yyasaT agua CoHro.

©mHex ye waTaHg DEM-uir
HUWAYY/IK  YYCIacaH bytoy
aryynrblH XycHartag Output
layer ra)k opcoH OpoATbIH

dalinbIr 3aaX erHe.
OK pap

Autofill mode

iFill with parameter values

Parameter to use  Input layer

‘ Tnput lnyer Mok Layer wie 45 none b take the nedati | Sreate and output alpha hand Dutpat layer Lead in (625

et anulie_soi_skl Mo - no - [scerec_tut | Yes

prec_10 outhne_pei_dd Ha - |he - seigree_I0.4F Tes

prec 11 outhne_soi_dd N - N . soprec 116 Yes

orec_12 anlle_soi_skl Mo - no = e 1240 ™

prec_2 outhne_ei_dd Ha -|ha - _miprec_2.tF Tes

orec 3 outine a1 34 o -no - sorec_10f ves

e 4 anlle_soi_skl Mo - no = | res_44f ™

prec_& outhne_pei_dd Ha - | ha - _mkrec_5.tF Tes

orec 6 outine_so1 34 o -|no - screc 6.0f ves

e 7 anlle_soi_skl Mo - no = _svirec T4l Yes

oer & outhne ani dd Ha - |Na - acirec 8.4 Yes

prec_9 outhne_soi_dd L) AL - |_soiprec_9.6f Yes

] a1

I o J

Ran Addrow || Deleleron Coe

Run Aapaxad X3parcan 6arL|| ‘B EE B E F

balianaap axkuanaHa.
Ok and close g33p aap.

£ Batch Processing - Clip raster by mask layer

Parameters | log | Help |

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

rithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting....

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Algorithm Clip raster by mask layer starting...

Algorithm Clip raster by mask layer correctly executed. ..

Processing algorithm 12/12... — [Loading resulting layers]

Z o I

@ Batrh processing successfully completed!

Lo ]
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2.2.4.

Al'yy}'II'bIH XYCHIrT2HA4, 12 6aru, M3/433 Layers
I_@ - ? 1 '] o

aoiprec 9

“TapanTblH gaBxpara”’HapTanrasp HIMIrACIH

i+

bainxbIr xap*K 6onHo. Magass byp a3p H6apyyH

TOBY0O Aap:K Properties 433p OUMK HIPUIAT Hb

CONb

_aoiprec_1
. outline_aoi_dd

B EEE-E-E-E-E-E
(XX X X X XX %KX XX

.....

Iii@n.;igw'a‘ﬁ

- =]

KunuiitH AyHA XK Xyp TYHaAac TOOL00/10X

YHAC3H L3cHI3c Raster>>Raster Calculator gap.

TombéoHbI xalipuar 433p gapaax Tombéor Ham (" _aoiprec_1@1" + " aoiprec_ 2@1" +
" aoiprec_ 3@1" + " aoiprec_ 4@1" + " aoiprec 5@1" + " _aoiprec_6@1" +
_aoiprec_7@1" + " _aoiprec_8@1" + " _aoiprec 9@1" + " _aoiprec_10@1" +
" aoiprec_l11@1" +" _aoiprec_12@1")/ 12

n n n

n

lapanTbiH GONAEPT WKMHD rapanTbiH pacTepbir av_an_prec_aoi_dd.tif raxk Hapna.

OpoATblH Xyp TYHaZacCHbl H3r AaBxpara 433p Aap’K, TyXaiH AaBXparblH XaMmKaar Raster
Calculator 3eB xam»K33 rapracaH 3CaXuWIr Wwanra.

EES S S W

|| Raster bands Result layer

:slop_e_aoi_la@‘l' Output layer ifoutput_ddfav_an_prec_aoi_dd. tif E]
] _aoiprec_1@1
"_aoiprec_10@1"

“aniprec_11@1" Current layer extent
"_aoiprec_12@1" = =
" _aoiprec_2@1" ¥ min 33.91055 + XMax | 41.90898 -
"_aoiprec_3@1" - -
"_aoiprec_4@1” ¥ min -4.67921 ~ fmax 5.41091 =
" aoiprec_s@1” - -
" _aoiprec_g@1" Columns | 960 ~| Rows | 1211 =
"_aoiprec_7@1”
" aoiprec_g@1" Output format GeoTIFF -
" _aoiprec_9@1" '
"Sum@1” R Add result to project
w Operators
+ = sgrt sin - acos (
- / cos asin tan atan ]
< = = <= == AMD OR
Raster calculator expression
("_aoiprec_1@1"+"_aoiprec_2@1"+"_aoiprec_3@1" +"_aoiprec_4@1"+"_aoiprec_S@1" +
" aoiprec_6@1"+" aciprec 7@1"+" aciprec 8@1"+" aociprec 9@1"+" aoiprec 10@1" +
" aciprec_11@1"+"_aoiprec_12@1" )/ 12
Expression valid
OK Cancel

10
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e. OK gap.

L=yers
o o= @ @
SN 'Eav an_prec aoi dd -]

0
123,202
_aoiprec_9
_aoiprec_8
_aoiprec_7
_aoiprec_b
_aoiprec_5
_aoiprec_4
_aoiprec_3
_aoiprec_2
_aoiprec_12
_aoiprec_11
_aoiprec_10
' _aoiprec_1
outline_aoi_dd

i 2
prec 11

2.2.1. KwauiiH AYHAQXK Xyp TYHAAACHBI pacTepbir 3 aHTUA aHIWJ1ax

HOINSNMS

a. MuauiiH gyHaax Xyp TyHaAacHbl pactep A33p 6apyyH ToBUAyypaa gapx >>Properties
b. Style os3p pap.

,
e

%, General w Band rendering

(-5 ]|

ID

Render type | Singleband pseudocolor | v

Lﬂ Transparency Band Band 1 (Gray) Generate new color map

ﬁ Pyramids Color interpolation Discrete - Purples - Invert

™ Mode | Continuous v Classes [5 [2]
VRS istoram @ =)(==]=)

Min | 0 Max | 218.75

| Value | Color | Label
-+ 40,000000 0-40 Classify
00,000000 40 - 100
218750000 [N 100 - 215 Min / max origin:

(i Metadata

Exact min / max of full extent.

Load min/max values

Cumulative -
count cut 20 |¥
Min [ max

Mean +-
standard deviation =

-
-

2.00

Extent Accuracy

® Ful ® Estimate (faster)
Current Actual (slower)

Load
Clip

Restore Default Style Save As Default Load Style... Save Style...

c. Har cyBrnitH xyypmar eHreTUiiH xapargax 6ananbir eepum.

d. TaHUyY 3aiLbIH X3163pUIAT @6pUn.

e. flnraraaxyiy 6aiixaap eHreHU XyBaapuaanTbir eepUunn

f. Oyyaax xamruiiH 6ara/xamruiid ux ytryyabirerd, 6ytaH 6010H 604UT XaM¥KIIr
eepuunn (yaaaHaap)

g. Load gap
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Classify nap: 6ara, AyHA, UX Xyp TYHAACbIr aHTMAaxX Xapransax yTra 60/10H Tamaarnaar
rapaapaa eepumusiHe.

OK pap. DH3 Hb A3NT3U3H A33p aHTUYAbIT ANraBapTai xapargyyaHa.

Of00 rPUAMIAH YTIYYAbIT aHIMAAX X3PITCANNT aXUANYYK, 1, 2, 3 yTryyaaap aHruaHa.

[ recasiy e o .=

Parameters Log Help
Grid B
av_an_prec_aoi_dd [EP5G:4326] - E
Method
[Z] simple table -
old value (ror single value change)

4k

0.000000

1000000

new value (for single value change)

aperator (for single value change)
[0 =

minimurm value {for range)
0,000000

maximum value (for range)
1.000000

new value(far range)

2.000000

operator (for range)
[0] <=
Lookup Table

Fixed table 3x3
operator (for table)

[0] min == value < max
replace no data values
new value for no data values

0.000000

replace other values
new value for other values

0.000000

Redassified Grid
C:/fforPaulus/correctedfav_an_prec_3dass. tif

#® Open output file after running algorithm

12
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2.2.2. Pacrtep gaBxparsir radap3yil KOOpAMHATBIH CUCTEMI3C NPoeKua0racoH CRS
CHCTEeMJ, XyBUprax

0O[00 M3433r33 MPOEKLbIH KOOPAMHATbIH cuctems, (SlTambepTbiH asMMyTbIH TaHLLYY TanbalH npoekKL,)

XaZranax Hb yyxan (TeBWiiH epreper, TEOBUINH YPTParMir COHMPXCOH MYKUIMH TOB raK aBax). Maa3as Hb

rasap3ymH EPSG 4326 Harkasp yna3xK 6osoxryii 6a yunp Hb AaapaarnitH ye waTyyaasd M3439HUN HIMK

Hb MeTp b6alix 6oHo.

QGIS-g ma433r npoeKkuaox
XaMIMH xanbap apra Hb
M3433 6Yp A33p XyAraHblH
6apyyH TOBUNYYpPbIr Aap¥K
xagranax — Asgan  om.
X3pB33 Ta  COHUPXCOH
myKaaa QGIS-nitH aHxaary
NPOEKLbIH Har UL
JTambepTbIH a3MMYTbIH
TOHUYY Tanbaur awurnax
baiiraa 6on 3xn33g ta CRS
YYCrax Wwaapasaratai.

a. YHAC3H LL3CH33C
Settings>> custom
CRS gap.

b. Copy existing CRS
Aaap.

— —
/¢ Custom Coordinate Reference System Definition _ &u
. . i

Define

You can define your own custom Coordinate Reference System (CRS) here. The definition must
conform to the proj4 format for specifying a CRS.

| MName Parameters

Mame:

Parameters:

Copy
existing CRS

e O o ries below to test the CRS definition you are creating. Enter a coordinate where both
the latflang and the transformed result are known (for example by reading off a map). Then press the
calculate button to see if the CRS definition you are creating is accurate.

Geographic [ WG584 Destination CRS

Calculate

0K Cancel Help

c. Jlamb6epTblH a3MMyTbIH T3HLUYY Tanb6aiiH CRS bairyynaxgaa »Kuwasnbsn, WyyaTyypuiiH

xarpuar a33p lambert raxk 6uussg wyynTyyp asyynaHa. Xoa 6embepurniiH xaract

JTambepTbIH a3MMYTbIH T3HLLYY TanbalH npoeky, 6aliraar xapax 6a TyYHUIT eepunmK 6oHO.

13
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‘ﬁ Coordinate Reference System Selecto EE

i i
Filter | lam &

Recently used coordinate reference systems

I Coordinate Reference System Authaority ID
Morth Pole Lambert Azimuthal Equal Area EPSG: 102017

[ |[a]»
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System Authaority ID B
- NADS3(MSRS2007) / Oregon Lambert EPSG:3643
- NADS3(NSRS2007) / Oregon Lambert (ft) EPSG:3644
- NADS3(MSRS2007) [ Texas Centric Lambert Conformal EPSG: 3666
- NADS3(MNSRS2007) [ Virginia Lambert EPSG:3970
- NEAT4 Moumea [ Moumea Lambert EP5G:3165
- NEAT4 Moumea [ Moumea Lambert 2 EPSG:3166
- NTF {Paris) / Lambert Centre France EPSG:27562
- NTF (Paris) / Lambert Corse EPSG: 27564 |:|
- NTF (Paris) / Lambert Nord France EPSG: 27561
- MNTF (Paris) / Lambert Sud France EPSG:27563
- NTF (Paris) / Lambert zone I EPSG:27571
- NTF (Paris) / Lambert zone I EPSG:5707 @
AT i | L 'y TT T P T ] e 1

[« eI

Selected CRS: | Morth_Pole_Lambert_Azimuthal_Fqual_Area

+proj=laea Hat_0=90 Hon_0=0 +x_0=0 +y_0=0 +datum=W3E554 +units=m +no_defs

_-E 0K Cancel Help

d. VYrxaBTacHbl 4004 X3C3IT NPOEKUbIH Y3YYNINTYYANIT XapK 60NHO
e. OKpgap
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LLnH3 CRS-C H3PUIT Hb COMb. ©.X. 3H3 *KMW33H A33p LAEA_lon37_lat0 Hb COHMPXCOH MYXKUIH
TOBUIH ypTpar, epreper bytoy 37 6010H 0 6aitHa.

Y3YYA3NTUMH XalpuarT 3H3 *KuwasH g33p +lat_0=90 +lon_f0=0 racHuiir +lat_0=0 +lon_0=37

XX CONb.
r .
.¢; Custom Coordinate Reference System Definition @u
Define
You can define your own custom Coordinate Refergnce System (CRS)fere. The definition must
| conform to the proj4 format for specifying a CRS
Marme Parameters
‘- new CRS +proj=laea Hat_0=90 Hlon_0=0 +x_0=0 4fy_0=0 +datum=WGE534 +units=...
@ Add new CRS (=] Remove
Mame: LAEA lon37_lat
Parameters: +proj=laca +Hat§o=0 Hon_0=3 _0=0 +y_0=0 +datum=WG584 +units=m
+no_defs
Copy
existing CRS
Test

Usge the text boxes below to test the CRS definition you are creating. Enter a coordinate where both

the latflong and the transformed result are known (for example by reading off @ map). Then press the

calculate button to see if the CRS definition you are creating is accurate,

Geographic [ WES84 Destination CRS
Calculate
OK pap.

TaHbl COHrOCOH My»Kaap TacancaH DEM a33p 6apyyH TOBY0OO, 3H3 XKULWI3H A33p dem_aoi_dd
GTiff popmaTbir 3aak erHe.

Browse A33p Aapk Xxagranax ¢ongepbir COHrooa, *unwwssnbasn dem_aoi_la.tif raxk xagran.
CRS-£, 30puny/ik eMHex ye waTtaHg, yycracaH Change and pick the Lamber azimuthal equal
area projection coHro.

15
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West | -343568.9

Cutput mode #® Raw data Rendered image

Format | GTiff > Create VAT
Save as | C:fforWorkingSessionfoutput_la/dem_aoi_la. tif Browse... i
CRS | Selected (LAEA_lon37_latd , USER: 100008) I~ Change...

W Extent (current: layer)

W Resolution {mrrJ

® Horizontal |9

Columns E

v Create Optic

Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this laygfwill now have its projection set to that of the
project, but you may override this by selecting a different projection belg

Filter

Recently used coordinate reference systems

Authority ID

EPSG: 102017
USER.: 100008

Coordinate Reference System

Morth_Pole_Lambert_Azimuthal Equal_Area
LAEA lon37 latd

[ iK1y

Profile [ Default

M

Name Value | [ 3. ][ = ]

Validate @
cac

m. [lapaa Hb OK gapaaz anb anb LOHXbIT XaaxblH TyA4 OK aap.
n. LWWH3 m3433 Hb aBTOMAaTaap Tecens Hamaraaxryi yupaac Add Raster dataset ToBunyypbir

[apK Tacnargax, npoekuioracod DEM-mir HamH3. ©.x. dem_aoi_la.tif

0. 3 aHMUTaM KUAWNH AyHAAXK XYP TYHAAACHbI pacTepbIr npoekuaoracoH CRS-4 xagranaxbiH Tynz,

| = n ye watyyabir aBTaHa.

16
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2.2.3. BekTop JaBXparbir rasap3ydH KOOPJAWUHATBIH CHUCTEM33C NPOEKLJIOTACOH

p.

g.

r.

CRS cucremp xaarajaax

BekTop AasBxpara A33p 6apyyH TOBYOO AaP*K, BEKTOP AaBXparyyabir razap3yiH KoopaMHaTbIH
cMcTemasc JTambepTbiH a3MMYTbIH TOHLYY TabalH KoopAMHaTa XagraaHa.
COHMPXCOH MYKWUIMH BEKTOP AaBXParbIr 3H3 XKMLWI33H A33p 6.x. outline_dd dalinbir
outline_aoi_la.shp raxx xagranna.
Format  ESRI Shapefile
Saveas C:fforWorkingSession/foutput_lafoutiine_aci_la.shp Browse
Tecnee  xapgran. YHACOH e i
uascHa3c File>>Project>>Save LAEA_lon37_lst0
project>> fap. =——
Encoding
FapanTbiH  donaept 04004 [ Syt fomirss
e.Xx. soilerosion.qgs rax Skip attibute creaton
® Add saved file to map
Xagran. Symbology export No symbology
QGIS p3p Hyyp 6onoH Scale 150000
OaNaHrMAH UITYYAUNT HIMK, [ 1B Eeres e,
6yranir NambepTbiH e
a3UMYTbIH T3HUYY TanbaiH - e oot
NpoeKUos XaaranHa. XapBad
OANaHTUIAH U3TYYA, Hb OJIOH b Custom Options

aypc dannyyn 6anBan

Processing toolbox p3s5p Merge Vector Mergev

layers xaparcavir awmrnaHa. El- Recently used algorithms
. ¥ Merge vector layers
B ;lf_,,' QGIS geoalgorithms [35 geoalgorithms]

Dam points >>open attribute table 6apyyH =l Vector general toals
TOBY Aap. o @ Merge vector layers
ATTPMOYTbIH XYCHIITIH LOHX 4

093P [AapsK 3acBap/iax TOBUMIT Aap.
calculator button @ TOBY/IYYpP A33p Aap.

ID racaH WwWKH3 Tanbap yycraHa.
TombEoHbI Xalpuart Srownum rax 6uy.
OK pap

YcaH ragaprbiH aypc Ganng s-w ye watyyapir AasT

Ma3ap3yiH gasxparyyabir ogoo QGIS Tecneec raprax 6010x 6a 36BXeH _la yagaHa.
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2.2.4. Mlpoexkuyioracon DEM-33¢ Ha/1yyr yycrax

" Slope

GDAL Slope tool-uiir axkunnyyn i) S, | =

a. QGIS a33p HAIM3rACaH | | Forometrs Lioa b | o
Input layer
rapanTbiH AaBXparbiH — -

aHxzary Hap Hb Output
file raxk aryynrbiH
XYCH3IT3/, OpK Mpax ba
Output file g33p 6apyyH

1.000000 : E]
Output file
TOBY 'D'a p)K C:fforWarkingSession foutput_la/slope_aai_la. tif E]
>>Properties | Open output file after running algorithm @

b. Output file-aac
AaBXparbiH HIPUIAT

Band number
i

Al

Compute edges
Use ZevenbergenThorne formula (instead of the Horn's one)
Slope expressed as percent {instead of degrees)

Scale (ratio of vert. units to horiz.)

Run Close

©OPUYNIIK, JABXPArbliH 3X YYCBIPTIM UXKUA HIPTIM 6onroHo. B.x. slope_aoi_la

erperﬁ's— file | General @m
-I.ge 3 -
w Layer info
Layer name displayed as | Qutput file
Layer source | C:fforWorkingSessionfoutput_la/slpe_aoi_la. tif
|&8 Transparency Columns: 9673 Rows: 12135 No-Data Value: -9939
ﬁ Pyramids
W Coordinate reference system
Hitaoean | USER: 100006 - LAEA_lon37_lat0 Specify...
(i Metadata
W | | Scale dependent visibility
Minimum (=) [T.100.0 Maximum (35 [,
(exdusive) = [I'IJD'UDD'DDD |' (indusive) ¢~ [I'D |v|

c. OKpgap

current ‘ ’ current ‘

18
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2.2.5. Hanyyr 3 aHruj aurujaax

k. Hanyyruitn [ ayer Properies e i o e T (|
pacTep 433p | >4, ceneral %] Band rendering =)
6apyyH ToBY Render type  Singleband pseudocclor |
fapx I Transparency Band Band 1 (Gray) EormEr T
>>Pr0perties B pyramids Color interpolation Linear Wl viorsr = T )

I — E]@D Mode |Equalinterval |~ | Classes '3 |2

. Style gs3p pap

|\‘a\ue |Colar ILEbE| Min {0 Max | 89.7125

€D vetadata
15 Classify

30
~-89,712500 Min / max origin:

Exact min f max of full extent.

Load min/max values

Cumulative |5 5
count cut

® Min [ max

Mean +/-
standard deviation x 200 [~

Extent Accuracy

& Ful Estimate (faster)
Current ® Actual (slower)

Load
Clip

:

Restore Default Style Save As Default Save Style. ..

Apply Help

m. Har cyBruiiH xyypmar eHreTuiiH xapargax 6ananoir eepuns

n. T3HUYY 3alLbIH X3N63puUiir eepun.

0. Anrarpaxyiiy 6aiixaap eHreHwii XxyBaapunanTbir eepumn

p. Ayyaax xamruitH 6ara/xamruitH ux ytryyabirerd, 6yTaH 6010H 604UT XaM¥K33r eepumnn
(yaaanaap)

g. Load gap

r. Classify gap

s.  Hanyyr 6ara, AyH4, UX rask aHrMnax xapransax yrra 60/10H TaMA3r133r rapaapaa eepun

t. OKpgap

Layers
M = ¥ @ @ [

% i outline_aoi_dd

- [ slope aoi la
o 0-1s
- 15-30
.-
B av_an_prec_aoi_dd
outline_aoi_la

8 dams_hydro_la
water_bodies_la

= dem_aoi_la

] 9125

: 2194,46
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u.

HarsHT aHruiir anraxag C3Tran XaHamiKTalh 60/ Hanyyr 3 aHruTal pactep yycraxgss

Reclassify Grid values tool awwurna. AHrMnaxgaa aHrMANbIH XYCHIITUIAT COHTOHO.

P
=Em

Parameters Log Help
o] <= -]
Lookup Table
A . Fixed Table
minirmum maxirnum new

Add row ﬁ

20 219

Remave row

0]

| 0.000000

Redassified Grid

C:/forPaulus/corrected/av_an

%/ Open output file after running algorithm

(2]

KD

4

B S8 MVNMANS

20
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2.3. Yc3YiiH AYH IIMHKWJIT33 XUHX ye [aTyyz,

2.3.1. Mpoeknyaoracon DEM-uiir Hexex 6a yCHBbI 6ary, M3/33 YYCrax
Oapaaruit ye watyygaap dem_aoi_la DEM dainaac ycHbl 6ary, magaar yycrax 60aHo.

*kkkkx AHXAAPAX 3YW/: X3PBI3 CYPTANIT/AX/bIH X3CTUIT ANTACAX 6on papaax a-f xyptanx ye
WaTyyAabir ypbauunaH 6anacaH 6aiix waapgnarataii. IHIXYY BOJIOBCPYYJIANT Hb 12 uar opumMm
60n10x 62 OPOH HyTarT 601 TYYH33C Y UX Lar WaapAax 60aHo *****

a. bonoscpyynantbiH XaparcaniH xarpuart Sink Removal raxk 6uunk xai.
b. Sink Removal g33p 2 gap.

,

Parameters | Log | Help

DEM
dem_gdalmerge_ken.tif - E
Sink Route [optional] -
[Mot selected] [T
Method
[1] Fill Sinks =

Threshaold
Threshold Height
100,000000 =

C:/forPaulus/dem_gdalmerge_ken_preprocess.tif

Preprocessed DEM

¥ Open output file after running algorithm

Run Cloze

C. Hwinyynarasxk, COHUPXCOH MyxKaap TacnargcaH DEM-uidr 3aak er. JH3 KULWI3H 433p 6.X.
dem_gdalmerge_ken.tif 601H0.

d. Ham pop 3ambIr TOAO0PXONNOXIYIAr33p Y1433
JaxuH 6onoscpyynargcaH DEM-uidr 3aax erexef, Ham [Op raspbil HOXEXe4 eepuynent
opyynaxryirasp ax DEM ag33p gapx 6M4H3
Apraynanbir Ham raspbir HOXex ragrasp ynass

g. DEM-uIH H3pWIr Ham raspbir HEXCHUWI UN3PXUNASIXIIP ©epumna. ©.X. 3HI JKULWWISH A33p
dem_gdalmerge_ken_sinkfilled_la.tif 6aliHa.
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2.3.1. Ham raspsir HexceH DEM-33c¢ roJibiH 3p3MOMiiH pacTep YYCrax

o

Processing toolbox n33p Strahler order tool raxk 6uunk ery xairaag Run g3sp 2 gap
b. Ham raspbir HoxceH DEM —1iMtH ©HAPUIH YTTbIM 33aXK er. Ham raspbIr HOXCeH
XyBMA6Hap Hb roNibiH 3P3MOUIAT 368 rapraxag, 3ailWryi Wwaapanarartan.

r ™

Parameters Log Help |

Elevation

dem_gdalmerge_ken_sinkfill_la [USER.: 100006] - :]
Strahler Order

C: fforPaulus/dem_gdalmerge_ken_sinkfill_strahler_la. tif E]

X/ Open output file after running algorithm

KD

Run Clase
L e

SHaxyy Run KommaHObl2 axcunnyynaxad maHo andaa 2apy 6onzoweyli 6a 3H3 Moxuosi10010 HAM

2a3pbl2 HexceH DEM-33 2 wuxc2aemap xacsam Xxysaaaadd myc mycad Hb 3H3 wiamebie 2ylysmaaxc
60s1Ho.

o o : - b -
a. 3eB xapargax baliraa acaxuir ;___:-'I.,'-" é‘

wanra (bapyyH Tang b6aiiraa

LE

3yparTaii TecTali xapargax

éctoit) %
%
& ;
= ?‘i'
2.3.2. JanaHruiiH GYCUIH L3TYYJAMUr TOJIbIH 3P3MO3TIM JaBXLYY/DK PpacTepT
XOPBYYJIIX

JananruiiH uaryyaninr DEM-33C yYCracaH ro/ibiH 3P3MAKMIAH WyraMyyaTai AaBxuyyaHa. S4rasp uaryya,
Hb pacTepT XepBYY/13racaH 6alix 6a T34r33p Hb 36B AaBXUAXK Oairaa scaxMnr wanraapan (Taraxryi 6on
rosibiH CaB rasap Hb CyYyAZ4 YYCCIH 60 36B AaBxuaxryi banx 6onsowryii)
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JanaHrniiH uaryys 60/10H ronbliH 3paMBUIAH WyramyyablH AYPCA3:-

.

ol

[
. =
- =

DanaHryyp Hb XaMmruidH oip 6anx 0334 3p3aMO6UIH ropxuToit TOXMpy 6aix Hb Yyxan — e.Xx. 4334,
Ta/lblH 3ypar A433p LU3r Hb PacTepT XepBYY/13rA3X34 HOrOOHTOM 6UL Wap A6PBE/IKUHTIN AaBXLAX
&cToli ByIoy ro/iblH 3X [9X FOJ/IblH CaB ra3pyyz Hb 3B YYCIXTYW 6a T94T33P Hb Malll KUMKMUIXIH
YYCH3.

a. [JanaHrmiiH uaryyauir Tompyyiaxag T34r33p Hb roibiH 3p3aMOUiH pactepTai Xup nux onp
bairaar xap»x 6osHo. Laryyasa xvp 33par XamKasHMM Byc TOrTooxoo WuiiaH3, e.x. DEM-uitH
H3r yyp Hb 92m 6051 200m Haixaap xuiiK 60aHO. Liaryya Hb XamrminH op 6alix xamruiiH
eHAep 3paMbB3Tal ropxma Ar cyycaH 6aiixbIr WaapaaHa (433px AMarpaMmblH aaun).

b. YHAcaH u3cH33c Vector>>GeoprocessingTools>>Buffer(s) coHro.

Input vector layer

dams_hydro_la |~

IUse only selected features

Segments to approximate 5 :
® Buffer distance 200
c. [poeKunoracoH
P HIorA Buffer distance field
OANaHTMIAH Udryyasa,
AYPC M3433r 3aaX er 12 | "]
d. Buffer 6ytoy 6ycmitH 3air Dissalve buffer results
COHro Cutput shapefile

e. bycuiiH 3aiir Tortmon
Y C:fforPaulusfcorrected /dams_hydro_la_buf.shp

baixaap 3aa e.x. 200
f. TapanTbiH aypc daiinbir %/ Add resuilt to canvas

3aax er. [I

0% | oK Close

g. AxunnyynaxbiH Tyng Okay gap.
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h. Buffers g33p 6apyyH ToB4YoO Aap:k and Strahler

orders 3ypraHz Ham. BycuitH xsa3raap xump 33par
TOXMpY bakraar Aap:K xapaapai.

-

i. [dapaaruniiH xaunx 3yin 6on Alypc magaar rpug 6onrox bytoy scean GDAL rasterize (BekTopbir

™

pactep 60arox) coHrooa JanaHruiH 6YCUMIAH AYPC M3A33r PacTepT XOPBYY/IH3.

j.  Bycwir Hb TOAOPXOMICOH AanaHryyaan aypc Gbannbir 3aax erHe.
k. ID-a Hb Attribute 6ytoy Talinbapbir 3aax er.
I. Preferred Target Grid Type n33p 6yxan Toor 3aax er (4 6aiiT)

Parameters Log Help |

Shapes

[;ri?_hydro_la_buf [USER: 100006]
Attribute

S

Method for Multiple Values
[i0] first

Method for Lines
[0] thin

l Preferred Target Grid Type l
Qutput extent (xmin, xmax, ymin, ymax)
-343921, 18486,545929, 369737, -531027.992853, 598986, 330355

Cellsize

52

m. Ham raspbir HoxXcoH DEM-T3li MKW XIMMKIIT rapanTbiH XIMMKIIHL, 333K Or 6.X.
dem_ken_sinkfilled_la

n. YypHuii xam:kaar 92 rax 3aa (Ham raspbir HoxceH DEM-g, AT UMKUAXIH YYPHUIA XIMKI
alWmriacaH 3caxa3 Wasaraapam)

'-.I

-
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-
0400/, rapanTbiH WNHI
. Parameters Log Help
rpvna, dangaa Hap er '
e.x. dambufgrid.tif Shapes
p. Run nap. water_bodies_la [USER.: 100007] -
q. lapanTbiH daiin Hb ML=
. D -
AanrausHA, ‘Grid’
. Method for Multiple Values
r3C3H H3PTIM rapy o] first -
Mp3X ba TYYHMl;'iF Method for Lines
damsbufgrid_la.tif [1] thin -
9} HIpU M Hb Preferred Target Grid Type
0] Integer (1byte -
eepyunn. i Slindc)
Output extent (xmin, xmax, ymin, ymax)
-343921.18486,545929,369737,-531027.992853,598986, 330365 I]
r. YcaH ragaprbiH gypc cellsize
M3/33r pacTepT 52.000000 = E]
XepBYyYyN3xa33 i-3ac 0 Grid
ye WwaTyyAbir AaBT waterbodies_la_grid IE]
%| Open output file after running algorithm
[ 0%
Run Close
2.3.3. Ja/laHruiH GOJIOH yCaH rajaprblH pacTepyyAbIl HUIJIYYJ/JXK HIr pacTep
60/Irox
a. bonoscpyynantbiH
X3p3arcan 433p Parameters Log Help |
Merge raXk
Input layers
Xa ﬁ raaj GDAL: 2 elements selected
Merge Aaap 2 Aa p . Grab pseudocolor table from first layer
Y o Layer stack
YHUUr AanaH Output raster type
6010H ycaH Int1s
Output |
ragaproir Hiputlaver
C:fforPaulusfcorrected/damsbufgrid__waterbodies_la. tif
HWU VII'IYY}'I)'K Har % Open output file after running algorithm
pactep  yycraxag,
aliunrna.
b. OponTbiH AaBxparbir cOHro e.x. [lanaH 60/I0H YCHbI pacTepyya,
c. TapanTbiH pacTepbiH TOPAUIT intl6 rak 3aa
d. bBaru m3433HA WKH3 H3p er
e. RUN gap
f. HwuinyyncaH rpuasn damsbufgrid__waterbodies_la racaH Hap erHe.
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2.3.4. JlaJIlaHruiiH 60JIOH YCaH raJaprbiH CaB ra3pblH 3X YYCrax

[apaaruitH ye wat Hb AaNaHrMiiH loMyy 3CB3J1 YCaH rafaprbiH CaB raspbiH 3XMIT yyCraxg33 A33pX
raspbiH XyBWUIWr TOAOPXOWNOX 3amaap AanaH 6O/MOH ycaH ragaprbiH YYPUWUr 3aaxK erHe (e.x.
AanaHrMitH 6010H HYYPbIH CaB raspbiH 3X)

Processing Toolbox

a. bonoscpyynantbiH Xxaparcan A33p upslope rax upslope &

Burunx xaiiHa. El ‘g GRASS commands [168 geoalgorithms]

b. Terrain Analysis — Hydrology xapsrcang . B-Raster (1.7)
6aipnax Upslope Area g33p 2 aap B e 5';;'[;;;;; EI‘;:?;T;:;” of slope cur...

[=}- Terrain Analysis - Hydrol

= e )

Parameters | Log | Help

Target Area [optional]
damsbufgrid__waterbodies_la [USER: 100008]

0,000000 =
Target ¥ coordinate
0.000000 =

alla

evation

dem_ken_sinksfilled_la [USER: 100006] -

OUTES [opnonal]

[Not selected] T

Method

[0] Deterministic & i
Convergence

1.100000

4k

apa

Upslope Area
C: fforPaulusfcorrectedfupslope_dam_waterbodies_la. tif

X Open output file after running algorithm

c. [anaHruiiH 6010H ycaH ragaprbiH pacTepyyabir HAKIYY19X 30PUIrOT ra3paa 3aaHa.
d. Ham raspbir HexceH DEM 60/10x eHAepLIAMIAT 3aaHa
e. TlapanTtbiH dongept oumk Upslope Area pactepbir xagranaaz WWH3 HIpP er.

X3pBa3 Ta fapaax M3A3nauir asban HUUAYYACIH AanaH 60NOH ycaH rajaprbiH rPUAMIAH

X3MX33r eepuaex WaapanaraTai -
¥; Unable to execute algorithm . u

Input layers do not have the same agrid extent,
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f.

Ham raspbir HexceH DEM a33p 6apyyH ToBYoO gapk Metadata xyyacbir H33.

7 Layer Properties - dem _ken : lled la

W Description

Title

Abstract

Keyword list

Data Url Format -

P Attribution

P Metadatalrl

P Legendurl

W_Properties

- 1

92,1934,-92.1934 l B

-99999

Data Type

Float32 - Thirty two bit floating paint
Pyramid overviews

Layer Spatial Reference System

+proj=laca Hat_0=0 Hon_0=37 +x_0=0 +y_0=0 +datum=WG584 +units=m +no_defs

Layer Extent (layer original source projection)

-343921.1848604931146838,-531027.9928526221774518 : 545929.3697368503152850,598986.3303653337061405

Restore Default Style Save As Default Load Style... Save Style...

YypHUIA BONOH 3yPruiMH Xam»K3ar wanraag xyynaas Notepad gssp 1amasrnaxK as. JanaHruiH
60/10H yCaH rafaprblH HUAAYYICIH PACTEPT MMKUAXIH TYIALITI.

DHIXYY KULLZH A33P YYPHUIA BOMOH 3YPruiMH XIMMKIIHMN XOOPOHA Anraa banraar xapx
60/HO.

| Untitled - Note, [E=REER

File Edit Format Wiew Help

92.1934,-92.1934 |

-343921.1848604931146838,-531027.9928526221774518 : 545929, 3697368563152850,598986. 3303653337061405
-343921.1848599999793805,-531027.9928529999451712 : 545902. 8151400000788271,599008. 007147000054 8288|

92,-92

[JanaHruiiH 6010H ycaH ragaprbiH pactep 433p 6apyyH TOBYOO Aap:K save as Aap.
X3MMK33r CONMXA00 Ham raspbir HoxceH DEM-Tali Ar Toxmpy 6aixaap conmx éctom
YYPHUI X3M¥K33T MEH Ham raspbir HoxcoH DEM-Ta air Toxupy 6aiixaap conmHo
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F —_——
1 soverasterorer o D et

1 Cutput mode @ Raw data Rendered image
Farmat | GTiff [~ Create VRT
Save as | C:fforPaulus/correctedfcombinedwater_dambuf_la_extentfixed. tif Browse... i
CRS | Layer (LAEA_lon37_latl , USER: 10000&) | Change...
Extent {current: user defined) \[3

Morth | 558986, 330365333706 1405

West -343921.1848604931146838 East 545929, 3697368563152850
South | -531027.9928526221774518
J
Layer extent Map view extent

W Resolution {current: user defined)

® Horizontal] 92,1334 viertical | 92,1934 Layer resolution

Columns [9652 ]F‘.nws [1225? ] | Layer size

v Create Options

Profile [Default | v]

| Name Value | [ " H - l

g

OK pap

. QGIS p33p WKH3 pacTepbIr Ayyaark HAMH3 (combinedwater_dambuf_la_extentfixed)

0p00 a ye wat pyy byuax sH3 GanabIr aWUrNaH AYH WUHXUAMISM aXUANYYK Y3. IHI yaaas,
aXKuUnnax EcTom.
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2.4. Yp AYHTYYAMIT HITTr3H XOPCHUM 3BAP3JIMUT XA3raap/jiaxaj, OMH a4 X0J160TAJIbIH
JAaBXparbIr YyCrax

2.4.1. Hanyy 60J10H Xyp TYHaAaCHbI pacTepPbIr HAM32K OMH X3M>K33r33p Tac/Jax

a. Pactep yacHaac >> Raster calculator coHro
b. Hanyyruiin 3 aHrv gasp xyp TyHaAacHbl 3 aHTUIAH pacTepbIr HIM3X TOMBEOT OpYY/Ha
c. "slope_3class_la@1" + "slp3_plus_prec3 la@1"

,

Raster bands Result layer

“slope_3dass_la@1" Output layer riWorkingSession foutput_dd/slp3_plus_prec3 la E |
“av_an_prec_3dass_la@1”
“dem_aoi_la@1"

Current layer extent

Xmin | -343869,32961 = XMax | 546067,74704 =
Ymin | -517741.70787 = ¥ max | 598323.76614 =
Columns | 890 : Rows | 1116 :
Output format GeoTIFF -
X Add result to project
W Operators
+ -3 sgrt sin 2 acos {
- ! cos asin tan atan )
< > = <= a= AND OR
Raster calculator expression
“slope_3dass_la@1" + "av_an_prec_3dass_la@1”
Expression valid
OK Cancel

d. Hanyy 6010H Xyp TyHaZ4acHbl PacTePbIr HIM3XK OMH X3MK33raap Tacnax

-
. Clip grid with polygon . S—

Parameters Log Help |

Input
slp3_plus_prec3_la [USER: 100006] -

[ - ]
Polygons

ke_forests_la [USER: 100007] -
Output

C:fforPaulus/correctedfslp3_plus_prec3_dip_for_la.tif E]

% Open output file after running algorithm

Run Close
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e. Yp AYHIMIH pacTep Hb XamMruiiH bara 2, XaMrMiiH Ux 6 racaH yTraTtai 6anHa.

EI x B sip3_plus_prec3_dlip_for_la
2 Low slope, Low predipitation
- M & High slope, High Precipitation

2.4.2. Hasyy 60J10H Xyp TyHaJacHbI pacTepPYyAbIT CaB ra3pblH 3XT31 HUHAIYYJIIX

JapaarvitH ye waT Hb HUIANYYICOH Hanyy BON0H Xyp TyHaZacHbl AaBXparbir CaB ra3pblH eHAep Hanyy
B6yXuin rasapTait HUAAYYIXK Tacnax 6onHO. VIHIaX TacancaH 3ypruir Uxun ytratai (2 — 6) asnrausHag,

xapax 60/10BY @6P BHTEHMI XyBUPIaap XapHa.

X3131uyyn2asp ma maoasHyyoulie xammao Hb AH3 6ypasp HUliayynsx apeyyoble COH20H# 6OsHO.
LanaH/ycHbl Yyaeyyd 60s0H ycaH 2adapaaac eep ycmal xon60omoli eep ys2sH 60s10H noau2oH mi30o33

awuanaxol2 Xycar 60sHo.
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XaBcpasr 1: SAGA-MITH TaHUJ/ILYyJITa

SAGA (System for Automated Geoscientific Analyses) Hb 3x H33nTTalh TMC-UitH NporpaMm XaHramK
b6ereen Windows 6010H Linux YAAAAMAT CUCTEMYYLRA axkmnnaHa. TYYHUI daBaa TanyyAblH HAM Hb
XypaaH 6ereep alwmrtai axkuanagar OpoH 3aH anropuTMyyabIr XxanbapxaH awmraax agaan tom. SAGA
anroputmyya Hb QGIS 1.8 gaap SEXTANTE-r 3asiracHaap xaHAax 60/1HO, r3BY 3H3XYY rapblH aBnarbir
buumK balix asuan QGIS A33p 3apUM X3P3arcayya Hb axKuanaxrym 601CoH.

SAGA-MIMH oNoH xaparcayya Hb QGIS-uiiH goTop akunnax 60/10BY 3apUM X3P3rCaN Hb aXKUANAXTYI
6aix 3cBIN 3apUM HIMIAT X3PIrCAYYL Hb 36BXOH SAGA-UINH JOTOP aXKuanax TOXMOAAO0A rapy 6010x
TanTtan. Joop y3yyak by ganray, SAGA-UMH MHTepdENCUIr XapyyaK, WIKHI X3parnaryass SAGA-nitH
X3B/ISNIMIH 3XTIN XIPX3H aXKMANaxas, Hb Tycnax 60aHo.

SAGA-T H33X34, X3p3riary Joop y3yyacaH Mpaduk Xaparnarymind NHTepdelicniir xapax 6oaHo. 3yyH
Tang 3 xastac (Modules, Data and Maps) 6alix 6a 6apyyH Tang Object Properties 6aliHa. [yHA, Hb
rpaduk raprax{ranbai 6ariHa (e.x. 3ypar tomyy rpaduk).

i) i oI EOIEOREaE

Joog Tang Hb anfaaHbl M34337yy4 60N0H anropuTm axKMANaXK 6amx yeumH aMMKUATbIF Xapyynax
X3car b6alHa.

& s a. AaroputmyyapbiH »arcaantbir &

_File Modules Window ? _File Modules Map Window ?

ﬁ:—mrau,aHp, xapyynaxgaa Modules p33p = E0E@ 2 ¢ oss ¢l R

Vioriapace

x
?;m::s_km fap. AIropuTMyyA, Hb rpynnasracaH 6aix R -
Garden - 30 Shapes Viewer (v . Wi
O 6a ‘+’ 093P Hb AAPK HIMIAT MILISNNMUIT — e
@ cecstatercs -iione = P T
: 2::22:2; :::;::mnn ra p raHa. =8 2.415565; 13372« 12899y; -574569.796678x 63t
@ Grid - Analysis i 01. slope_3dass
3 Frp el Y
@ Grid - Fiter o &-£1 Palygon
e b. TyxalH SAGA Tecena H3M3racsH £3 01, Tanzania_ciry

L1 02, Tanzania_ctry_extent

M3433r xapaxaaa Data xasTac 433p Aap.
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C.

YYCCaH raspbliH 3ypruiir ganrauaHg, rapraxgaa Maps xaBTcaH g33p Aap.

=110
Workspace 02. Merged Grid
) vaps Merged Grid
-3 02. Merged Grid 2000
-k 01, Tanzania_ctry 1800
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