eaerfr FY AUSIE — FROT, AFArF HR FATHET
HeT 9-12 % faefiar 3R et & fov goa ael (@ifsar & arr 9¢)|
Y& Ramesh Badoni, Physics & IT Faculty, SCERT Uttarakhand.

1. 9= g W A e

3ARIES T TR AT TgTar §—3r afedr, 7afiRR, 1l efedr 3R ot sgar
AfGAT| TEY Fler 3U Sl B, FWele, d1¢, STl 1 3T 3R oy & gf
Hacarelier o ST 1 39er T G oRE ekl g1 ST Fehell, W FAI TR ddraein 3R
dIr A hdr g FH HAT JT FhaT gl

YW HEIE (75 & E):

ay 3T9er FIT E3T
3ITET 2025 | &RTel, 3aanrel R I H 3AAd d16 (flash flood); ISR FHels
H gar

FAaeR 2023 | f&eFART Tunnel | 41 Hsigy 17 & %@, T i@ fo¥ehrel arw
STy 2023 | ShefeAs $-9A@ | ISRO Satellite ¥ 12 f&eT 3 o1ar$1eT 5.4 cm €ATT ot
ferar

7 A AT (Ri¥arem) | A =AE @ Rock-ice avalanche; 200+ Fel/eTddT
2021

SIeT 2013 SheR=ATT AR o + RIETST 3ol LT, #IaTseT 6,000
Fd/eTaar
g AT geATidaT (Forest i &1 g gfer, AT 3R ToRErdr @ Serht
Fire) 37T

Hehd T T8¢ { 3TRIE@S Seismic Zone 4 3R 5 T &1 deflicleh §9 3ehd I ITRAehT
STaTd &, difehet fohelY ofhy T wéleh dI@ 3R HAT 31T HIS AGT Sl HehelT

U a2 2021 7 3m9er 34T Yoft aifg & 9rg 371S, ST8r 1974 7 Iy &df o gy
3EIelel & UST Sl ST 2AT|

2. 3TIETd Y 3met &7



(F) TFfaF FROT— RATET U Jar afdd gdd 8| R Tole &Y AT $o
HEHIT I $1 3R WEHR AT Tole & THUAT &, Tad geerst # delra
(F<1T) STAT BIaT § 3R 9T 3T &1 FHAR el HR TS Sollel Folel I IMTHTT
SATT &1 AT gATV UGIS ¥ Taa FHW 35T 8, 337 gl § 3N °el digel FeAreh
§—8d Orographic Lift g g1 39 ©Ic &9 & Ta g¢ & 100 mm AT 378 auT g, ar
38 Cloudburst (¥Tge ®eaT) Fgd & (IMD TR |

(@) 3RgF FROT: Climate Change — WMO & 31THR 2024 & 92Tl &7 3l dT9#TH
TS o @ ggel T Jolell H o787 1.55°C 31Tk T@T| Physics T Clausius-
Clapeyron &Y STl & fh dATIART 1°C §Go7 T &aT TSN 7% 3T STerarsy 3@
Fehell 8, SATAT STRLT ¥ g gich g1 ICIMOD (2023) & 378N fgATerdl 7ol
2010 %F &2k H TSl gAd T 65% doit ¥ Tger; & & 37d de oaT 30-80% I%
GcA g Feohdl &1 el TR &g sftel o1 €, [Sietsh <eot @ GLOF (Glacial Lake
Outburst Flood) FT TRT F&dT gl

(37) SHTEAT FROT— AT FhaaRX HAATIT AT, a1 $d=ieieh ST & Hseh el
3R GG, faEhie, STt #T Hers AR Tgrst H age aTHaT @ e sfis| I wrhfaew
TdX FT I 39T H IEf &t g

3. deelld & AT Early Warning System

Rt o Early Wamning System (EWS) 3T IR &f3aT gl &: @k & 9galel — d9MaR
faret - R AdrE — F@ FfafwaT o o F FASR g O [ e fave
JRETS I

REGICD ST FIH FT & 3AUES /| AR &1 3SI0T
\[/)Voprt)r']er S @ AT deell A &l | IMD & HFRAY T FIehsT el
eather
Radar $r AT g Afa (Doppler TTd) I8, Rain gauge @ Automatic

ATIAT §; 31Tel 2-3 ¢ T 3fegaTeT | Weather Station
! S
(Nowcasting)

(slatglAli;e) al AT & TR At & Jorar & | ISRO 7 SfAS 7€+, ISRO-
n o
STt @1 fAeier-Tar gara NRSC Landslide Atlas (Sg9TeT 2T

H #1, R #2); FSI T Forest Fire
Alert




loT $[FW | Tellel T Rain gauge, Soil moisture, | € Foll T HAaSel Acash &
Sensors Piezometer (IT=iY & gama), Tilt Tolel Tl WH-TRT ATes

meter (SJhTd); AT IR Bl g

Siren

Tafaer ST, AIGH, 9% & IS § | NRSC: T H 344 3iel, NDMA:
sitel TAIRTAT | ST#leT hr gelerel T Data, Satellite | 13 3T SR, HERT Tl
forr & (THATT) X 9gell GLOF EWS,
fAdsT 2026 (Wadia Institute)

Ear'lthquake P-wave (~6-7 km/s) Tgel 9 o%’ﬂ(—il €, | 11T $3T &7 Uttarakhand Bhookamp
ar
Warﬁing fa=ATerRY S-wave (~3.5 km/s) §T¢ Alert App (2021)

H: AT Thd O Ths Ugol

T & §

Physics &T ®aTeT: If¢ 3T g AT F 100 km &I 8, @' S-wave Sfar$7T 100 + 3.5 =29
dhs A ggal, Safeh P-wave ST 100 + 6.5~ 15 @hs 3| &g & I 9 Sensor P-
wave 3T faT$TT T Gehs ol & 3 Alert Shrer &7 a1 & t@:?lT-IT g, sgfow gt =i
S-wave & SIT$IT 20-25 Uehs Ugel Udldail Al Hehell & (3l THI O Hehs HA
gIdT &, Fifeh Data &l WREA H FHIT 1T §)|

AdiaeT g7 Ied deh qg%l?ﬁ AIgT: NDMA &I SACHET f&¥cs, Aldsel 9X Cell
Broadcast Alert, 3l & Siren 3iX &erRe ISAT| Al 3R Machine Learning 1=l Data &
YaTTAT FURA §, 3 Drones Tgd-sard H Heg oid ¢l

4. e smuia gamema ik gardy sfdr

dehetieh 3l G oRE 1A A § ST Ui &1 8T o 811 dlof (Oak) SI& <isr oeh
aTel 93 fAed & dfed 3R Star Jal & Sshifad I@a €1 76 det R AT 7 e,
Heh9-Utl Building Code 3T UTefeT, 3N YgTST T dgeT &THAT & 3TAR U a faehrg
SR &1 3Rgew TAX W Renewable Energy 3T9aTTeh Net Zero I 31 §igeTT Climate
Change &I HIAT el I TIRT 39T gl



i FIT FT Fohd §
fae@rel | Arduino & EEAT Rain gauge AT $FW Alarm HIST §=A1T; 39t ald sl
e QA AR So1¢; IRER ST 3TaTdehree fhe T FRiaia Fue &
IR H a7
fereh | fAFfAT Mock drill, Ther GR&T ASTelr, a9 T AIAA RS Fat A
Citizen Science WSiee
qeITIeh | TUT ST H Tl Alert, H&d Sensors, SR JaleJAT Hise, 3N aTfal &

Ty Aoy JWEE 3reaTT

e T T H FH), Gl gl T IR T Adraed H FAd-AA § g I FIA
TATH W ATV, HATE AeT, TIPRT Alert W $RIAT |

o. AFATH YT

1. Orographic Lift T §? Jg STcel Heal & HA 3T &2

2. Clausius-Clapeyron He¥l & 3TYR W HHSAISU Toh I gl giorar # A as
FT Sedr &l

3. Early Warning System &1 I &f3al faf@u| frdr v +31 & fawa g &1
3eTgoT ST

4. g @ 150 km T AT T oHTET fohclel Aehs I AcTaell AT Fhelr 82 (P-wave
6.5 km/s, S-wave 3.5 km/s o)

5. 39 Tt IT M & AT Teh HEA UcATeell 3UUT &l SIS F15T|

o ISRO-NRSC Landslide Atlas — 9T g &gl (Drishti 1AS)

. ag%nr drel_GLOF Early Warning System (GKToday, fdeT 2026)

o &RTel flash flood, 379Fd 2025 (Drishti 1AS)

« ICIMOD 2023 fgATerRll oI ROIE (CNN)

o T TSI W Early Warning App (Deccan Herald)

o 3T (AAT SR, HoT RO & fAT): WMO State of the Global Climate
2024; ISRO-NRSC aireii#s RO 2023; IMD: NDMA



https://www.drishtiias.com/state-pcs-current-affairs/rudraprayag-and-tehri-most-landslide-affected-districts/print_manually
https://www.gktoday.in/uttarakhand-installs-first-glacial-lake-early-warning-system/
https://www.drishtiias.com/state-pcs-current-affairs/flash-floods-in-uttarkashi-district
https://ktvz.com/news/national-world/cnn-asia-pacific/2023/06/19/himalayan-glaciers-could-lose-up-to-80-of-their-ice-by-2100-as-temperatures-rise-report-warns-2/
https://www.deccanherald.com/india/uttarakhand-cm-launches-indias-first-earthquake-early-warning-mobile-app-developed-by-iit-roorkee-1016148.html

