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Onrooc ysyynsx yCHbl YITYWATIIHYYA

* OHrepcCeH xyrauaaH gaxb Taamarfnan ux on = nxyc
« CyanaaufblH XyBbJ MapraaHTam acyygan: MacwTtabbiH acyynan

« X3p3ru33HuUI Tan: o YCbir NX33P X3P3rN343r:

« Xyp TyHagac, yypWWAT, YPraMiibiH YYPLUWUAT

* OwnH ypraman TyxamH raspblH YCHbl 3PranTa3C yCbIl Hb
aBCHaap YpcCax YCHbl XamX33r 6aracgar.

e XaHrax Tan: Oy Hb TOMOOXOH X3MM33H[, YCHbI SPraNTUNr
camkpyyngar.
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Onrooc ysyyssx yCHbl YWITUYWIr3oHYYA

*  YNPRbIH eHrepenTUnr TOXnpyynax

* TyxauH OPOH HYTIMINH TYBLUVHA
yepunr 6aracrax

* TOM OOXOH X3MM33HNW yep Hb CaB
raspblH raspblH ragapryy, ypcau, yc
xagranant(Hyyp r.m), 30xXxmuyynant,
OHIrepenT, ra3pblH JOOPXMN YCHbI TYPNar
3DP3rTauv XapwunuaH yangaartam
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Onrooc ysyynsx yCHbl YUNUUAT3OHYYA
YcCHbI YaHap

« XepcHuUn anargnuinr byypyynax, 3eergnmmnr 6aracrax

» HanyywnbIr TOrTBop»Kyynax
» XepCHun 3eergen(xarwaac)-bir 30rcoox

» Ham ypramnbiH HaBYHYYA Xyp TYHaZacCHbl X6PCeH 433ryyp
YyPCaH eHrepex Xy4uir caapyyngar.

* Yc 6oxmpayynary 604nNChIr WyyX, Xaax

» [ectuuna, 60pAoOHbI GanranninH on Aaxb X3P3rnis3r
XA3raapnax

» Xe[ee ax axyin, YAnaB3pXuntuimH Oycumr yCHbl 6yca3¢
3aarfacaH 3aBCPbIH OYCMIT TOrTOOX
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WaterWorld rax oy 63 ?

e B30 OpYHbI H33NTT31 OPOH3aNH 3areapyunan
* YC 60NIOH XepCHUWM N3rANUIAT 3areapyungar

e 3areap Hb Waappgsaratav erergnee aryyngar 4 aHanmsbir
CavKpYynaxbiH TyN4 66pUH erergiinnr alwmriax 601oMXTon.

* Yp AyHr X&un3sp 60n0oH capaap, 3ypraap, GIS ¢opmaTtaap raprax
OONTOMMTOMN.

« [a3ap awurnanTblH 60N0H Yyp amMmbCranbiH AH3 OypUIH CueHapuap
3arBapbIr aXKUNAYYK, YP AYHT XapbuUyynax 60/10MXTon. (6ypaH ayH
LUVHXUAMS Xnmnx3a 30 MUH)

e Chrome acBan Firefox 6pay3ep awmnrnasan wnyy xanbéap
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WaterWorld oy xungar 63 ?

AHXHbI Cyypb Hexuen A3Xb rmaponornmH TOoH 60/10H
OPOH 3allH M3[33, Tepen OYPUINH cLeHapuap
aXKmnnacaH 3arBapblH yp AyHr erger. (Tyxannbarn,
rasap awurianT, yyp aMmbCrasibiH eepusienT)
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WaterWorld oy xungar 63 ?

* [anxnunH amap 4y xamaaryv razapt 140 rapyn OpONTbIH 3ypruur awmriaag
1950-2000 OHbI r1MAPONOrMNH CYypb M3433T raprajar.

* OreranniiH 6arublH OPOH3alH ANrax Yaasap Ho 1-ra acBan 1Km 2, uar
XyrauaaHbl XyBbj, CapblH M3433.

« Tasap awmrnant, yyp ambCrasbliH e6puNiefiTUiH CLLeHapW COHroX Xaparnyyp
(tools)

* Yp AyHA rapax 46 map33, 3yprunr Xxapax, oyH LWHXWUIT3 XWX, TaTaX aBax

* YcHbI caB rasap 60/10H 3acar 3axmpraaHbl HIMK33P CTAaTUCTUK, TalNaH raprax
~ OOJIOMMKTOWN. L '
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OHONbIH 3apunm

FIESTA 3arsapt cyypuncaH (Mulligan and Burke, 2005; Bruijnzeel et al, 2011)
Bonoscpyynant xnnuracsH (amnepuk 6yc)
3acnara XMnurasaryn(GkuiL»sn6sn. aXknrnanTblH M3433)

YcHbI 6anaHCbiH rpug maa33(canxutam xonbooTom TyHagac + MaHaH - yypLiunT)
(See Mulligan 2013).

Yyp ambcran, rasap awmrnant/6ypxaBuninH eepunenT TyxXalH OMP OPYMbIH ra3pbiH
YCHbl 6anaHcag Heneenex Hb

XepcHui 3narasn. Thornes (1990).

Total fog deposition

combination
Forest

edge

Pasture l /
‘Wind-driven rainfall

ET emergent edge

Runoff

ﬂ Total fog impaction

- o
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Anxam 1: COHUPXCOH 6ycC HyTrMir
vse: @) dev] Dicaner | b || Oukei48GA | Mem:17 % | Lo COHrOX

* 1 ra-rumH xamx33tau 1 rpaaycbiH
(100 KMm) X3C3arymnacaH sypar

3CBIN

* 1 Km? xam»33731 10 rpagycbiH(1000
KM) X3C3r4ymacaH 3yparHaac




)

Q\W//ﬁ Food and Agrlc;JIture LY/ \\’l " g,
Organization of the \\VV, //
United Nations g

Empowered lives.
Resilient nations.

") ecoengine - spatial policy support on the web - Mozilla Firefox =12 x|

File Edit View History Bookmarks Tools Help

o -

A I|jIhktp:fl’lﬁ?.Iﬁﬁ.rl‘?th’rni-hmfnrnnnn'nnfsmrr.rm 7 - 5% [M-Tcn [S]

) copy_to_workspace - Mozilla Firefox - |U|ﬁ|

ﬂumiﬂ- ial policy sup

WaterWorld

‘Welcome: (superuser) drmarkmul

Control panel

+: Online Support (ES, EN)
Available

waterworld was developed with

lecoengine: framework.

o

I|j |Ittp:,l,l1%.163.IJ.zﬂng-blrvsimterrafvl,isimterraful:lmle_mg.cg?rmdd-ecnerglneeusemam-&mmdigmgnﬂ.cnﬂﬂlmgume-en_@mmrhu\d\h%zﬁu%ﬁwww%zﬁmdd\hg%zﬁ.serdda‘%zﬁmm f}‘

Use: e | ecoengine for: waterworld .2 [.2dev] [non-commercial use] | Help | Disclaimer | f | | » drmarkmulligan » gzrud » baseline » baseline » default | 5 =

Data ready.

show workspace data
Presence of mines (unique id)’_ ﬂl

Boundary layer wind direction January (degrees fro..” g download+

Boundary layer wind direction March (degrees from e OLDWMUBEH

Boundary layer wind direction april (degrees from ..” @ cownloade

—
&’

L )

Boundary layer wind direction February (degrees fr..” 0_dnwn|oad+ Ho‘
i

[

=

Boundary layer wind direction May (degrees from N)l O‘LG

Boundary layer wind direction June (degrees from N, do AnxaM 2: e re rAn M ﬁ r 63."'"'3)(.

Boundary layer wind direction July {degrees fram N.7 dc
Boundary layer wind direction August (degrees from..”_ dc
Boundary layer wind direction September (degrees f.,”_ dc

Boundary layer wind direction October (degrees fro..”

140 —53C ON10H TOOHBbI 3ypar
O 6yxui Waapanaratal Maa33Hyya,
study orea (7 9= Hb rnobanb TYBLWIHI3P Ganaar.

o«
Boundary layer wind direction November (degrees fr..”_ 0 de
Boundary layer wind direction December (degrees fr..” OE

B

Croplands (2000) (fraction)’_ ﬂ . o
Dams (iae 6) , - (3H3 Hb epeHxMnneraceH Har
Mean sea level pressure January (mb)_ -

Mean sea level pressure February (mb)’_ al- Te pn N ﬁ H Maplaa )

Mean sea level pressure March (mb)”_

Mean sea level pressure April (mb)’_ 8- Xa pBaa M3,£|.33 Xa H ranTTa ﬁ 6a m Ban

Mean sea level pressure May (mh)’_

Mean sea level pressure June (mh)i E > rn O6an b Malulaa H M ﬁ O po HA

>
Mean sea level pressure July (mb)’_ a

Mean sea level pressure August (mb)’_ ] - ee p M ﬁ H Maplaa a LLI M rfl aX-

Mean sea level pressure September (mb)’_ a2
Mean sea level pressure October (mh)’_ "]1_
Mean sea level pressure November (mh)’_ &l
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=coengine - spatial policy support on the web - Mozilla Firefox
Ele Edt View History Bookmarks Tools Help
W | L] [ ttp:41192.168.0.248/cqrbinjecoenginejstart.coi - e m-|eoogve P

|| ecoengine - spatial policy suppor... £ | =

) simulation_controls - Mozilla Firefox

| L1 | httpi4j192.168.0.248cgrbin afv1 fsimterrajsimulation/simulation.cgi?
’ Use: Glsl:oengha for: waterworld v.2 [.2dev] [non-commercial use] | Help | Disclaimer | | » drmarkmulligan »md » baseline » baseline » default | 5

Simulation started:
E (1) Pause I @Slug I
(You may close this window, break your connection or switch off the computer. The simulation will continue).
‘ (If the refresh button does not refresh the progress bar, click 'Start simulation' again on the main menu to refresh this window).
27 %

activity @ 0 hydrology v2: calculating soil erosion... | remaining: 20 min
Refresh I

WaterWorld

‘Welcome: (superuser) drmarkmulligan

| Transferring data from 192.168.0.248..

Anxam 3: 3arsapbIr axX/1yy/3x.
1950-2000 yennH ayHAax

M3/,33T rapaxblH TyA 3areapbir
aHXHbl HexL/1eep

aXKUNnyynax. DHUNT aapaa Hb

, - _ AH3 6BypunH xyBunbap, cueHapuap
- ST @QKUMANYYIK rapcaH yp AYHTOV
R s X apbLyyHa.

2 Online Support (ES, EN)
Available

Eoubbov ool

| Done
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* [lpoueccTt cyypuncaH ruaponormnH OpoH3anH 3areap

values=class values=class
base hase values=class
U . base
no data no data o datall
409.600| 80.670 T
507.800 140.700 e
606.100 200.800 =SSN
704.300 260.800 iETE
802.600 320.900 THEETN
900.800 380.900 =l
999.100 441.000 403.300
1,007 501.000 535.300
1,196 561.100 667.200
1,294 621.100 799.100
1,392 681.200 931.000
1,490 741.200 1,063
1,589 801.300[] | 1,195
1,687 861.300 1,327
1,785[] 921.400[] 1,459[]
1,883[] 981.400[] 1,591[]
1,982[] 1,041[] 1,723[]
2,080[] B 1,102[] 1,854[]
2,178 1,162[] 1,986[]
2,276 1,222[] 2,118[
2,375[ 1,282 2,250[
M 1otal wind-corrected rainfall (mm/yr) [ Total annual actual evapo-transpiration (mm/yr) M annual total water balance (mm/yr)

Canxutam xonéooTtomn boaut yypunt [MnKceng cyypwcaH yCHbl
TyHagac (WorldClim-g 6anaHc (TyHagac —yypLmnT +
CYYPWIICaH) | o | e, MaHaH)
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values=class 2t : i 1 ' B style: | Hybrid
5‘ see tiled : no datal] i : Lo Y Y 3 ;

base
no data[] 1ha/1daa fhea 2 434.900[ ]
25,000 o 1.515e+05]
3.010e+07[] ground 3.']253+|]5l
6.017e+07[ 2 & 0l
9.025e+07[l] 4.537e+05 I
1.203e+08[] 6.047e+05[0 2E
1.504e+08[] 7.558e+05[] 1E
S 9.069e+05[] o E
2.406e+08] 1.058e+06[] 1E
2.707e+08[] 1.209e+06[] 2k
3.003e+03= 1.360e+06[] 5E
3.308e+08 |
3.609e+08[] 1.511e+06[] 1E
3.910e+08[] 1.662e+06[] ik
4.211e+08[] 1.813e+06[] E
4.511e+08[] 1.964e+06[]
4.812e+08[]
5.113e+08[] 2.115e+06[]
5.414e+08[] 2.267e+06[]
5.714e+08 2.4139+Uﬁ|:|
6.015e+08[l 2.569e+06[]
2.720e+06[]
2.871e+06[
3.022e+06 [
¥l Tatal annual runoff averaged over Sub-catchments of
[ Total annual runoff (mm) arder 8 classes (mm)
HKunnuinH ypcay, Ypcay (YCHbl Xam»X33) i34 CaB raspaap

AyHAaXnacaH

3
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Fon rapant: XepcHunm anarpan

bypaH yraargantai snargnuvinH 3areap

values=class ) values=class

base Ik see tiled

no data[] 1ha/idaa  « no data[]
s.000ff o.050[
5,312[1 431.600
10,620 863.100[
15,930 1,295
21,2300 1,726
26,540[] 2,158[]
31,850[] 2,589
37,160[] 3,021[]
42,460[] 3,452[]
47,7700 3,884[]
53,080[] 4,316
58,390[] 4,747
63,690[] 5,179[]
69,000[] 5,610[]
74,310[] 6,042[]
79,610[] 6,473[]
84,920(] 6,905[]
90,230(] 7,336[]
95,540[] 7,768[]
1.008e+05[ 8,199

1.062e+05[

[ annual total gross soil erosion (mm/yr) Annual total soil depnition (mm/yr) [ snnual total net soil erosion (m/yr)
Huint xepcHWin anargan: ypcad, XepCHUI 0eno3unT: XepCHUM 3n3rannmH
ypramaJi, Hanyywung cyypuicaH eepunenTeHs opx 6y xepc CYIIK33

XepPCHUI eepunent
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FOREST TO HERBACEOUS and HERBACEDUS TO FOREST: hanging farest cover replaces Forest (tree cover) with pasture or cropland (herb cower).Changes
Click the intervention tool you would like to use of between -99% and 99% represent selective defarestation and afforestation respectively. Deforest a given percentage per pixel of trees with e.9.-15 or refarest
by 5 given percentage per pixel of trees e.g. 15.5pecify where and by what percentage (per pixel) deforestation or reforestation should occur:

Use a pre-defined rule: -
These are applied additively in the arder in which they appear so that, for example deforesting land outside of pratected areas by 100% then deforesting mid
elevations by S0% will result in a scenario in which all areas outside of protected areas are tatally deforested but mid elevations (including those inside protected
areas) are deforested by 50%

O climate Change : assess impacts of climate change
@ Land Cover and Use Change : assess impacts of land use change

O Land and water management : implement land management policy options

O Change input maps : replace one or more of the input maps Deforest{-)/Reforest(+) each pixel by (..
O Extractives : examine impacts of mining or oil & gas Mame for my scenario |Defarest_al| |
O Population : examine impacts of changes in population and demography Land outside protected arease’ (%) |—WDD |
Land inside protected areass %) |D |
@ Submit choice Land near’ roadse and rivers (%) |U |
Land near’ existing deforesteds" areas (%) |U |
Cloge window Land at Low’ elevations=" (%) |D | &.g. for lowland forests
Land at Mid® elevationse" (%) |D | e.g. for montane forests
? .
Yyp ambcran, rasap alwmrianTbiH e e ) IE I

eep'-lﬂ enTM MH CueHapM Define converted areas as:Land use intensity:

@ Check and Submit

TXTH-uinH onp opyYmbIH rasap gaxb OMH
Xxomcaon

no data[]
o.000f
42370
8.474f
12.7100
16.950

25.420[]
29.660[]
33.900[]
3s.130f]
42.3700
46.610[]
s0.85000
55.080[]
59.320(]
63.560[]
67.800[]
72.030[]
76.270[]
80.510[]
84.740l

OwnH bypxay CueHapu: mogHbl 6ypxay,
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TXIH-nnH onponuoox raspbliH OMH XOMCOOSbIH CLieHapu

values=class values=class

base base

no data[] no data[]

oy sisacan
3 147E+05. ground 504.700.
6.044e+05[ <
8.941e+05[0 757.100[
1.184e+06[] 1,009
1.473e+06[] 1,262[]
1.763e+06[] 1,514[]
2.053e+06[] 1,766
2.343e+06[] 2,019(]
2.632e+06[] 2,271[] P
2.922e+06[] 2,524 L35
3.212e+06[] 2,776 \
3.501e+06[] 3,028[]
3.791e+06[] 3'2818 !
4.081e+06[] g’?:gﬂ
4.370e+06[] 4r033|:|
4.660e+06[] 4r29“|:|
4.950e+06[] 4'542m
5.239e+06[] 4'795.
5.529e+06[] 5'047.
5.819e+06[1 4

Change in Annual total net soil erosion {mm/yr)

M change in Total annual runoff (mm) —

Ypcaubir UX3Crax oH XOMC/0/ YCHbI 3713ra133p YYCC3H XanrblH ONP opunmz
(MOAHbBI yCHbI X3p3rn33 6aracHa ) _ CanH NN3PC3H X6PCHUN 3513rasn
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AHanuns xunx, 3yprumr xapax,

al
80.670
140.700
200.800
260.800
920.900
380.900
441.000[] §
501.000
561.100
621.100
681.200
741.200)
801.300
861.300

921.400[]
981.400!
1,041]
1,102
1,162
1,222]
1,282

U U
M Total annual actual evapo-transpiration (mm/yr)

Google maps —NIH 3ypar COHIOCOH L3r A33p

M3033J11N W aBax Hb

200 400 600 800 1000 1200
baseline: Total annual actual evapo-transpiration (mm/yr) (mm/yr %)

3yprunH rucTorpamm

14

00

FMC I/II/IH <|>opma1'aap TaTaXk aBax

SRR N

Google Earth g33p
AaBxuyyrncaH 6angan
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Shivapuri, Nepal — Deforestation of IBA OnH xomcaon

S S
Cover of tree-covered ground.|

baseline: Cover of tree-covered ground scenario: Cover of tree-covered ground
Min: O Min: 0
Max: 100 May: 100
Mean: 32 Mean; 31
Sum: 46,000,000 Sum: 45,000,000
Count: 1,400,000 Count: 1,400,000

TSRV AT
alups=class .4

o 3 7 oo
Zasa - = V‘ 3 ; = ;‘

£ %
-

download+

E] o G @ » x 0 50 @
Eseine Coerel bee couttec aroure (oecertace) e 0 Do U ke Coverat 0w DTN B0E

fi

OWH XoMCcAN00C XaMraanaracan,
Ol Hb ©BCOBP CONUTACOH rasap.
YCHbI XOMCA0/ Hb UX HanyywunTam
N uarT ux, apan 6ara HanyywMATam
S uarT 6ara rapcaH 6ainHa.

South fmenca ¥] Gos Gos @ 1at[p7-77955 o B8 37812 ey |

W Change in Total annual runaff (ma3)

Barnon

South America ®] G > Go> (@ 1anl7.74008 [op;[65.95053 Loiey |
ic

R Change in annual total net sail erosion (mm/yr)
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Change in Annual total water
balance (mmiyr)

values=class
base

no data[]
3081l
2811
25410
22700
20,00
730
-14.60[]
-1.80[]
9.19[]
-6.49[0]
378
-1.08[0]
1.62[0]
432[
7.03[]
9.73[]
1243[]
15.43[]
17.84[0
20540

2324
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YCHbI ypcaubIr
H3IM3TAYYN3XUWH TyN4, OWH
343n63p ra3pbiH 10 % -4,

Hb XaaHa MoJ Tapux 63

TY MAVWA AANS VY A
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* [MAPONOrNINH YHINI33 Hb NMUKCENTUAH TYBLUWHA XUATAL3T TYN
3aBCPbIH U3ryya(sub pixel)-uinH y3yynax Henee opxurgox TanTtamn.
DH3 Hb WYY WX Henee Y3yynasr yyxan uar 6amxk 6onox.

« [nobanb TyBWHWIN ereranuiH 6ary awmrnagar, rasap oypuinH
OHLYIOIT CaliH TOXMPOOTYN, ypbauuncaH 6aruaanant Hb €PeHXUN

« X3pB33 TyXalH CaB rasap X34 X343H X3C3rN3nmMnr xamapu banraa
60n 3areapbIr TyC 6yp33p Hb AaBTaH aXkUnyymx yp ayHras TMC
0330 HUWNYYNAST

« WaterWorld cepBep g33p xunx 6ainraa yupaac 3arBapbliH OJIOH
VP AYHT Xagranax 60/MoMKry. Yp OyHT TaTaxk aBax, eMHeX
CLIEHapUIAr ycTrax, Luvmaap 3areapbir aXunnyynax
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Xavier.DeLamo@unep-wcmc.org
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